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Foreword

Syllabus serves not only as the basis for textbook compiling and teaching, but also as the
important standard for the evaluation of students’ academic achievements and teachers’
teaching quality. This new round of syllabus revision is organized by the Academic Affairs
Office and supported by all Schools and Departments of Zhejiang Sci-Tech University
(ZSTU). The aim is to thoroughly carry forward the spirit of the National Education
Conference and implement The Outline on ldeological and Political Construction of
University Curriculum issued by the Ministry of Education. It is also an effort to carry out the
requirements for courses set by both major accreditation (evaluation) and national standards
for teaching quality of different majors. The revised syllabi are expected to ensure the
successful implementation of the 2020 edition of the ZSTU Undergraduate Students
Cultivation Plan and to promote the construction of the first-class majors and the first-class
courses.

After revision, each volume of the syllabi is centered on one major, including its general
education courses, basic courses, core courses and practice courses. The syllabi of all the
non-major general education courses are compiled into a separate volume.

The syllabi was revised based on the 2020 edition of the ZSTU Undergraduate Students
Cultivation Plan. Some obsolete courses and content are deleted. New additions include: (1)
The ideological and political education is incorporated into the course design, teaching
content and seminars. (2) Three criteria for a gold course are emphasized by highlighting the
integration of knowledge, ability and quality. (3) Quality textbooks are selected; in particular,
mandatory textbooks listed by the Marxist Theory Research and Development Project are
designated as the only textbooks for some specific majors as required.

The revision and compilation is finished by the joint efforts of the deans and head
teachers in charge of teaching in all the Schools and Departments. Participation of many
teachers and support from the leaders of the University guarantee its successful completion.
Their efforts and support are hereby acknowledged.

It is our sincere hope that teachers will follow the revised syllabi, exploring new teaching
contents and models to develop more first-class courses.

Syllabus revision is like a systematic project, involving many factors. Although we have
tried our best, there might still exist some errors. Please do not spare your comments to help
us make constant improvements, so that a solid foundation is laid to push the education and
teaching quality of our university to a higher level.

Academic Affairs Office
June 2021
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(LIEHR SARLE) BEXHN
Engineering Materials and Heat treatment

Course Name(Chinese): TLFEM Rl 5 Hib 3+ Course Code: 29902

Course Name(English):  Engineering Materials and Heat Treatment

Category of this Course: Specialized course(required)

Total credit hours: 32 lessons (including lectures: 28 lessons, experiment: 4 lessons)
Credits: 2.0

Prerequisite courses: Metal working courses, Mechanics of Materials

Applicable major: Mechanical Engineering

Department: Institute of mechanical design and manufacture

I. Course introduction

This course is an elementary technology course provided for students majored in Mechanical design
and manufacture. It is the only undergraduate course introducing the fundamental knowledge on materials
and heat treatment methods, which plays a requisite role in further scientific research and graduate
education. This course aims at cultivating undergraduate students with systematic knowledge structure,
capability in analyzing and solving engineering problems on materials. The teaching goal of this course is
to introduce basic theories on materials and the intrinsic chemical composition, synthesis, microstructure,
properties and performances of materials. After this course, students will be able to discriminate the
different properties related microstructures and how to enhance the performances of materials, as well as
the appropriate selection of engineering materials in application aspect. Engineering materials and heat
treatment is a very important requisite course of undergraduate education due to the ever-increasing
significance of materials, energy and information for the modern world. The teaching of this course focuses
on knowledge transmitting, ability training and value shaping, so as to guide students to set up lofty ideals
and carry forward patriotism. On the basis of teaching and practice, we should further cultivate the students'’
innovative spirit and professional quality of loving their posts and dedication, and cultivate the work style

of keeping improving.

I1. Course objectives

Objective 1: By the end of this course, the students will be able to grasp the evolution and
development history, current situation and future trend of engineering materials as a whole; to understand
the significant roles of engineering materials in aerospace, biomedical, energy information technology and

other fields, and to understand the development prospects and challenges of "made in China 2025", and



consciously explore the independent research development process and manufacturing-based new materials
and devices; to lay the foundations for the students to become a responsible, ideal and responsible engineer
in future career.

Objective 2: By the end of this course, undergraduate students are able to understand the chemical
composition, synthetic methods, microstructure and properties of engineering materials and to reveal the
relationship between structures and performances of materials. On the basis, students will also be familiar
with the classifications, names, chemical composition, textiles, property and use of various typical
engineering materials; be able to select raw materials for mechanic components, blades and moulds,
appropriately.

Objective 3: By the end of this course, undergraduate students are able to select proper heat treatment
method and determine efficient procedure and steps for engineering components. Be able to analyze the
materials failure cases and provide proper solution. Be able to understand the basic logic in analyzing
objective laws in the field of engineering materials and determine the core problems by using these
analyzing methods.

Objective 4: Be able to understand the manufacturing and application of various classifications of

engineering materials on environment and to take this factor into consideration in application.

I11. Graduation requirements supported by teaching objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the teaching objectives of this course and the index points supporting

graduation requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by Engineering Materials and Heat treatment

Index points of
graduation Content of the index points of graduation requirements
requirements

Be able to use the knowledge and mathematical model of design,
manufacturing, control and other related knowledge to compare and form the
solutions to complex engineering problems in the field of mechanical
engineering.

1.4

Understand the impact of the implementation and operation of mechanical
7.1 engineering on the ecological environment, and fully consider the conflict
between mechanical engineering practice and environmental protection

Table 2 The supporting relationship between the course objectives of Engineering Materials and Heat
treatment and the index points supporting graduation requirements

(Note: the first choice of graduation requirements is 1 to 1, followed by many to 1, not many to



many)

Index points of graduation

1.4 7.1
requirements
Objectives 2 3 1 4
Intensity of support H H L H
Percentage 0.5 0.5 0.3 0.7
V. Basic teaching content and class arrangement
Table 3 Relationship between course objectives and teaching content
Cha Teachi obiect
pter Teaching content Teaching requirement Lesson ng i \}es
S style
1. Introduce the knowledge system
framework of the course, the course,
teaching content, assessment method
and score ratio;
2. Understand the purpose and nature
0. Introduction of the course, master the learning
'( 1 ) Engineering methods and requirements of this
materials and _ human | coUrse, understand the development
history and classification of engineering
(2) Significance of materials, understand the general
engineering materials situation of engineering materials and
(3) Classifications of the significance and methods of
three major engineering learning this course. Teachin
0 | materials 3.Introduce the history, current 1 gin 1
C 4) Design and situation and future development of class
selection of materials engineering materials, and cultivate
students' correct view of history;
Learn the development frontier of
engineering materials, be familiar
with the research and development of
new materials, new processes, new
technologies and new materials, and
guide students to establish national
pride, patriotism and professional
confidence.
1. Atomic structure and
chemical bonding 1. Understand the atomic structure of .
(1) Atoms - . Teachin
) metal materials, chemical bond and ;
1 | (2) Bonding ) 5 gin 1
. the effect of chemical bond on the
(3) Bonding & property - - . class
relationship of properties of engineering alloys.
engineering materials




Cha Teachi object
pter Teaching content Teaching requirement Lesson ng ives
S style
1. Understand and master the
crystallization  process and its
2. crystal and amorphous | influence on properties; the plastic
structure processing of metal materials and its
(1) space lattice influence on properties; the heat
(2) crystal systems and | treatment principle and basic heat
Bravais lattices treatment process of steel and its Teachin 1.2
2 | (3) Principal metallic | application in the machining process 6 gin A 3 X
crystal structures of mechanical parts; class
(4) directions in unit cells | 2. Understand the effect of alloying
(5) comparison on FCC, | elements on improving the properties
BCC, HCP of metallic materials. Understand the
(6) X-ray diffraction characteristics and application of
common surface treatment
technology.
3. Solidification and
crystalline fmperfections | 1 understand the solidification and
solidification of .
metals crystals o_f pure metal system Te_achm 1. 2.
3 C 2 metallic solid 2.crystallization of alloys 10 gin 3
. 3.imperfections in solids class
solutions
( 3 )  crystalline
imperfections
4.Mechanic properties of
Metals-1
(1) The processing of
metals and Alloys Teachin
4 (2) stress and strain of | Mechanic properties of metallic and 1 i 1. 2.
metals alloy systems-1 gl 3
('3 ) Hardness, plastic class
deformation of metal
single/polycrystals.
5. Mechanic properties of
Metals-2 Teachin
5 (1) Fracture of metals Mechanic properties of metallic and 1 : 1.3
(2) fatigue of metals alloy systems-2 gin X
class
(3) creep and stress
rupture
6.Phase diagram
(1) Phase diagram of
pure substances
(2) Cooling curves 1 diagram of binarv all tem Teachin
6 (3) Binary isomorphous 2' gram o ary aloy systems 5 gin 1. 3
. experiment
alloy system class

( 4 ) Binary eutectic,
pertectic, eutectoid alloy
systems.




Cha Teachi obiect
pter Teaching content Teaching requirement Lesson ng i \}es
S style
(5) Summary of binary
phase diagram.
7.Engineering alloys
(1) production of iron 1. Having a good understand Tgachm 1. 2.

7| and steel engineering allo ! gin 3
(2) lron-Carbon system 9 g alloy class
(3) Other alloys
8. Ceramics 1. Understand and being able to use
(1) Introduction . .

the knowledge on the manufacturing, Teachin
(2) crystal structure . L X 1. 2.

8 e design, performance characteristics 1 gin
( 3 ) classification, o 3
ronert and application scope of common class
property ceramics and special ceramics.
9.Polymers
(1) Introduction .

9 (2) micro structure 1.  understand knowledge of 1 Teiﬁchm 1.3
( 3 ) classification, | engineering polymers. glass A
property

Table 4 Relationship between experiment content and lesson arrangement
S
JEt |
) Method/instrum A | FR | XFRER
Experiement content lesson | Studnets/Group -
ent eI | (2 | FEHEER
THEESL | )
[ilEp)
Equilibrium 1. Understand the | 1.Metallographi | 2 30 basic Com | 2
microstructure | microstructure of | ¢ microscope; pulso
of steel Fe-C alloy in | 2.Metallographi ry

2. Analyze

influence

microstructure

understand

composition,

equilibrium state.
the

composition on the
Fe-C alloy, so as to

the

relationship between

¢ sample;
3.Metallographi
of | c
phase-diagram;
of | 4. Cutting
machine,
polishing
machine,

sandpaper;
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microstructure  and
properties.

3. Observe the
microstructure of
carbon steel after
different forms of
heat treatment.

4. Understand the
significance of
Austenite Isothermal
Transformation
Curve to actual

production.

Comprehensive
experiment of

heat treatment

1. Be familiar with
the common heat
treatment  process
(annealing,
normalizing,
quenching,
tempering),
understand the
influence of heating
temperature, cooling
rate and other main
factors on  the
performance of
carbon steel after
heat treatment,
integrate theory with
practice, and
cultivate  students'
practical ability,
innovative
consciousness  and
comprehensive
analysis and thinking
ability.

2. Master the basic
principle and
application scope of
different kinds of
hardness
measurement, be

familiar with the

1.Box type
electric furnace;
2.Brinell

hardness tester
and  Rockwell
hardness tester;

3.Coolant:
water; 4,
Sample: 45
steel;

30

basic

DA
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operation  method
and equipment
characteristics of
hardness tester, and
cultivate  students'
ability to choose
corresponding
hardness  detection
methods according
to the mechanical
properties of
materials.

3. Understand the
structure and
working principle of
box  type heat
treatment  furnace,
and learn how to use
it.

V. Teaching method

The teaching mainly relies on the in-class teaching, assisted by practice and homework.

VI. Evaluation method
The assessment of Engineering Materials and Heat treatment is to evaluate the degree of students
achieving the teaching objectives of the course, which reflects the degree of students achieving the

objectives of ability cultivation. The assessment methods are shown in Table 5 below.

Table 5 Course objectives and assessment methods

Scores SR || [ETEe Evaluation details = Iat_ed
parts ntage objectives
It mainly assesses students' understanding and
Usual In-class mastery of basic knowledge and skills.
performan | performanc | 10% | Evaluate students' answers to questions and their | 1. 2. 3. 4
ce e participation in class discussions. Practice effect in
class. will count 10% towards the course grade.
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Scores SR, || [PETEE Evaluation details R_elat_ed
parts ntage objectives
It mainly assesses students' understanding and
homework | 30% mastery o_f each lesson. Calcul_atg the average score 2. 3.4
of all assignments and count it into the total score
by 30%
It mainly assesses the measurement of strain-stress
Experime | Experiment relationship in iron and steel samples. Scores are
10% . . ; 2. 3
nt al report given on the basis of experiment results and
report.
It mainly assesses students' mastery of software
and their ability of using software to design and
analyze complex mechanical system simulation.
. Students are required to complete a set of
Final EXam | 5006 | mechanical system modeling, simulation and | 2. 3. 4
Exam result echanical sys g, simu a . 3.

testing tasks within the specified time, including
40 points for modeling, 40 points for simulation,
and 20 points for testing. The Computer test score
will be counted as 60% of the course total score.

The grading standards of this course for each assessment link of the course are shown in Table 6.

Table 6 The grading standards of this course

Evaluation parts

Grading standards

Usual performance

According to the situation of answering questions, there are five grades:
excellent (90-100), good (80-89), middle (70-79), passed (60-69), failed
(below 60 points), on the basis of grades combined with class performance
as appropriate to give points.

According to the completion of the experiment report and

PR S50 .
Experiment %*1}‘03/:? result, there are five grades: Excellent (90-100), good
(80-89), middle (70-79), passed (60-69), failed (below 60).
Final Exam According to the completion of the test, according to the scoring rules will

be graded.

The score distribution matrix of assessment methods and course objectives is shown in Table 7.

Table 7 Assessment methods and course target score distribution matrix

13




Part 1
. Part 2 Part 3
(in-class .
(experiment) (exam)
performance)
(K2) (K3)
(KD
Percentage 0.40 0.10 0.50
Objective 1 (M1) 0.30 1.0 0.50
Percentage of | gpjective 2 (M2) 0.40 0 0.30
the objectives
Objective 3 (M3) 0.30 0 0.20

VII. Recommended teaching materials and reference materials
Textbook:

[1] William F. Smith, Foundations of Materials Science and Engineering, (Edition 3). McGraw-Hill
Higher Education, 20009.

References:

[1] Zhangxiao Zhu, Kefu Yao. Engineering Materials, Edition 5, Beijing, Tsinghua university Press,
2011.

[2] Xinjia Liu. Engineering Materials, Edition 2, Chemical and industry Press, 2013.

Online literature:
[1]
[2]

Teaching group: Shaoyi Guo, Yongfeng Yuan, Min Zhu, Gaocan Cai, Bingxu Wang
Responsibility: ‘Yongfeng Yuan

Written by: Simin Yin Reviewed by: Shaoyi Guo

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Modified on May, 11th, 2021
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(HUBHRBI*) HFRH

Mechanical Vibrations

Course name: Mechanical Vibrations Course code: 31911
Course type: Profession education course (Elective)

Total teaching hours: 32 (Classroom Hours: 32)

Credit: 2.0

Prerequisites: Advanced mathematics, Linear algebra, Theoretical mechanics, Mechanics of
materials,
Major: Mechanical design, manufacturing and automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Mechanical vibrations course is an elective course for senior students of various majors in machinery.
This course mainly introduces the basic theory of vibration of discrete systems such as single, two and
multiple degrees of freedom and continuous systems such as rods and beams. The course focuses on
establishing the basic concept of vibration and the method to analyze and solve problems, to master the
method of time domain and frequency domain response analyses, and to introduce the modern matrix
method and the computer calculation method. The ideological and political theory courses must be
introduced into the course teaching. The patriotic feelings of undergraduates should be cultivated through
introducing the requirements of vibration level in the field of bridges, the reliability of aerospace structures,
turbine blades and the precision and life of big science equipments. Thus, the students should have the
ability to solve complicated problems in mechanical engineering involved in structural dynamics analysis,
healthy state prediction, structural optimization of practical problems such as preliminary ability.

1. Course Objectives

Course Objective 1: Master the requirements for vibration environment, such as safety and
reliability of aerospace structures, stealthy characteristics of ships and submarines, precision and life of
large scientific equipments. Establish patriotism and sense of responsibility of The Times. Develop a good
personal culture of hard working and lifelong learning.

Course Objective 2: Master the classification of mechanical vibrations, the free vibration and forced
vibration of one degree of freedom, two degrees of freedom and forced vibration, understand and master
the free and forced vibrations of multiple degrees of freedom, master the vibration isolation and damping
principle of mechanical vibrations, and lay a foundation for the study of dynamics course in future.

Course Objective 3: It should have the ability to analyze the current situation, consequences and

countermeasures of vibration of mechanical structures, the ability to calculate the natural frequencies and
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modal shapes of vibrations generated in the work of structures, and the ability to design the structure to
avoid and isolate vibration.

Course Objective 4:  Understand the principle of vibrations in mechanical systems, master the basic
law of mechanical vibrations, so as to effectively eliminate or isolate vibrations, and try to use the positive
side of mechanical vibrations.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by this course

Index points of
graduation Content
requirements

Master the mechanical design principles and methods required for
1.3 mechanical design, and other professional knowledge, can be used to solve
the design problems in complex mechanical engineering.

Be able to apply the basic principles of mathematics, natural science and
2.1 engineering science to accurately identify and express complex mechanical
engineering problems.

Be able to select and use appropriate technical means and modern
engineering tools for modeling, prediction and simulation of complex

5.2 . L
mechanical engineering problems, and be able to understand the
limitations of relevant tools in the process of practice.
Understand the core socialist values, understand the national conditions,
8.2 safeguard national interests, and have a sense of responsibility to promote

national rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

(Note: 1 to 1 is the first choice for the target points supporting graduation requirements, followed by 1 to 1,
but not many to many)

Index points of graduation
. 1.3 2.3 3.1 8.2
requirements

16



Course objectives 2 3 4 1

Intensity of support M M M L

Percentage 0.2 0.4 0.2 0.2

IV. Basic course content and teaching arrangement

Table 3 Relationship between the course objectives and teaching content

cours
Teac

hing
type

Teaching

Chapter Course content Teaching requirements hours

objec
tives

1. Introduce the knowledge
system framework of this
course, teaching objectives,
graduation requirements,
position in the curriculum
system of the major,
teaching content, assessment
methods and score ratio;

2. It is required to master the
expressions of the solutions
1. Vibration of a linear system | of free vibration and forced
with one degree of freedom vibration of a single degree
(1) Expressions of solutions for | of freedom system;

free vibration and forced | 3. Understand the concepts
vibration of a single degree of | of equivalent mass, Lectu
1 freedom system; equivalent stiffness, 8 re 1,2,4
(2) Equivalent mass, equivalent | resonance, etc;

stiffness, resonance, etc; 4. It can analyze the forced
(3) Forced vibration response; | vibration of general
(4) The response to any | excitation;

excitation. 5. Understand the response
to any excitation.

6. To stimulate the students'
feelings of patriotism, pride
and sense of mission were
stimulated by introducing the
achievements made by
Chinese scholars in the
design of high-performance
vibration isolators in
aerospace structures.
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cours

Teaching Teac e
Chapter Course content Teaching requirements hing g
hours objec
type :
tives
1. Proficient in the solution
process of the response of
the  two-degree-of-freedom
I system;
2. Vibration of a two degree of 5> Master the calculation of
freedom system
. the natural mode and natural
(1) The solution of the
frequency of the 2-DOF
response of the )
two-degree-of-freedom system; system; .
' | 3. The matrix can be used to Lectu | 1,2,3,
2 (2) Natural mode and natural 4
solve the re 4
frequency of the 2-DOF
) two-degree-of-freedom
system; system
3) Solutions of | 3 ' .
4. Arouse students
two-degree-of-freedom L :
patriotism, pride and sense
systems. o
of mission through group
discussion on the design of
dynamic vibration absorber
for Guangzhou Tower.
1. Master the calculation of
natural frequency and natural
3.Vibration of a multi-degree modg of vibration  of
multi-degree  of  freedom
of freedom system )
(1) Natural frequency and system
Lo 2. Master the response of the
mode of vibration of the oL
; system to the initial
multi-degree of freedom ditions:
system: conditions;
’ . 3. Master the mode
(2) The system's response to .
L L truncation method to solve
the initial conditions;
the frequency and mode of
(3) Frequency and mode of - Lectu | 1,2,3,
3 A . the multi-degree of freedom 10
vibration of the multi-degree of system; re 4
freedom system; 4. Master the calculation of
(4) Response of undamped - e
. arbitrary excitation for the
multi-degree  of  freedom -
. A multi-degree  of  freedom
system to arbitrary excitation; g L
system without damping;
(5) Response of the system to
. 5. Master the response of the
the movement of the support;
system to the movement of
(6) Steady-state response of the the support;
damped system. 6. Master the steady-state
response of the damping
system.
4. Vibration of a continuum | 1. Master the transverse
system vibration of the string;
(1) Transverse vibration of the | 2. Master the frequency and
string; mode calculation of
(2) Calculation of frequency | longitudinal and transverse
and mode of vibration of | vibration of the bar; Lectu | 123
4 longitudinal and transverse | 3. Grasp the analysis of 4 re ' 4”
vibration of the bar; boundary conditions and
(3) Analysis of boundary | initial conditions.
conditions and initial | 4. Arouse the students'
conditions; feelings of home, pride and

(4) Vibration test experiment of
beam.

mission by discussing the
vibration problems  of
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cours
. . Teaching T_eac e
Chapter Course content Teaching requirements hing g
hours tvpe objec
yp tives
Humen Bridge.
5. The a_pproxmatesolu_tlon_ 1 Master the basic
(1) Basic methods of vibration | approximate methods ~ for
approximate  analysis by | vibration  analysis  with
computer, such as | computer, such as
5 p_ Rayleigh-Leeds method and 6 Ir_eectu l’i’?”
Rayleigh-Leeds method and | g pspace iteration method;
subspace iteration method,; 2. Master the method of
(2) Methods to eliminate or | eliminating —or isolating
. . vibrations.
isolate vibration.

V. Teaching method

The teaching method is based on classroom teaching, supplemented by homework and curriculum

design report.

V1. Assessment method

The examination of mechanical Vibration is to evaluate the degree of students achieving the teaching
objectives of the course, which reflects the degree of students' ability to achieve the objectives. The

assessment methods are shown in Table 4.

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce : :
Assessment details ding
category | t methods | ntage objectives
Usual A:;e(:jnglir;ge Students' attendance and class performance are
performan 10% | their usual scores, which will be counted as 10% of 1
performanc
ce o the total score of the course.
Finish the homework in accordance with the
content of chapter 5 in a flexible way, and
Usual Class, creatively design the homework and essay in the
h homework | 50% | form of heuristic and scientifically guided small | 1. 2. 3. 4
omework ; .
and essays paper for no less than 4 times. Finally, grade the
homework according to the grade, and 50% of the
grade will be included in the course grade.
In the written test, questions are generally set
The final according to the outline requirements, mainly
exam Test scores | 40% | aiming at the understanding and mastery of basic | 1. 2. 3. 4
concepts and methods of university mathematics,
as well as the application ability of basic methods.
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Correspon
Assessment details ding
objectives

Score Assessmen | Perce
category | t methods | ntage

The content of the test is not beyond the outline.
We can also design course essays and adopt
flexible  methods to  improve  students'
comprehensive ability of understanding, analysis,
modeling and simulation of mechanical vibration.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

Standard for evaluation
methods

Attendance and class | According to class performance, there are five grades: Excellent (90-100),
performance good (80-89), medium (70-79), pass (60-69), fail (below 60)

According to the completion of homework, grades are divided into five grades:
Excellent (90-100), good (80-89), medium (70-79), pass (60-69), fail (below
60).

Homework and
essays

According to the completeness and rationality of the final assessment. There
The final exam are five grades: Excellent (90-100), good (80-89), medium (70-79), Pass
(60-69), fail (below 60).

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1| Assessment 2 Assessment 4
(Classroom (Usual (The final
performance| homework) |exam) (K3)
) (K1) (K2)
The proportion of assessment methods
. 0.1 0.5 0.4
in the total score
Score Objective 1 (M1) 0.3 0 0
percentage of -
course objective| Obiective 2 (M2) 03 0.4 0.4
foreach | gpiective 3 (M3) 0.2 0.4 0.4
assessment
method Objective 4 (M4) 0.2 0.2 0.2

VII. Recommended textbooks and reference materials

Textbook:
Vibration Theory and Engineering Applications (2nd Edition), Liu Xijun, JIA Qifen, ZHANG Suxia,
China Machine Press, 2018

Reference books:
[1] Ni Zhenhua. Vibration mechanics. Xi 'an: Xi ‘an Jiaotong University Press, 2008.
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[2]Hu Haiyan. Foundation of mechanical vibration. Beijing: Beijing University of Aeronautics and
Astronautics Press, 2005.

[3] Inman D. J. Engineering Vibrations, 3rd edition, Pearson Education, 2007.

[4] Merovitch, L. Elements of Vibration Analysis, Mc Graw-Hill, 1975.

Network resource:
[1] http://www.chinavib.com/forum/
[2] http://vww.vibrationcenter.com/

Teaching group: LiJianmin, Yu Yaxin Yu, Chen Huanguo, Zhou Xun, Yan Bo, Wei Yimin Course
administrator: Li Jianmin

Written by: Yan Bo Reviewed by: Li Jianmin

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 18, 2021
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Experiments on Basic Machinery 2

Course name: Experiments on Basic Machinery 2 Course code: 31927

Course type: Basic Course (Compulsory)

Total teaching hours: 16

Credit: 0.5

Prerequisites: Principle of mechanical parts. Mechanical design

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and

power engineering

Department: Department of Mechanical Design and Manufacturing

I Course Introduction

Experiments on Basic Machinery 2 belongs to the professional basic course experiment supporting
mechanical design. It verifies and deepens the understanding, consolidates the theoretical knowledge
learned, and improves students' practical ability, comprehensive quality, and design innovation ability. It is
important for students majoring in mechanical and near-machine majors.

This course mainly includes three types of experiments: the first is basic experiments (including
verification and cognitive experiments), which is a verification experiment of classroom theoretical
knowledge, including belt transmission characteristic experiments, chain and single universal joint
transmission experiments; The second type is a comprehensive experiment, the malleability experiment on
the theoretical knowledge of the classroom, including the closed power flow gear transmission efficiency
measurement experiment, the hydrodynamic radial sliding bearing experiment, the disassembly and
assembly of the reducer and the structure analysis experiment, and the shaft structure analysis Experiment;
The third type of experiment is a comprehensive and innovative experiment including a comprehensive
experiment of mechanical transmission.

The teaching purpose of this course is to enable students to master the basic laws and research
methods of mechanical design such as mechanical part design, mechanical transmission efficiency and
common mechanical transmission, so that students can initially learn to apply mechanical design theories
and methods to analyze and solve practical engineering problems, and provide follow-up The study of
related courses lays the foundation.

Besides the basic teaching content, the course combines the explanation of the professional quality,
professional ethics of the mechanical equipment design and manufacturing talents in the socialist

modernization construction. During the experiment, students are guided to form a careful and rigorous
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attitude to the experiment operation, help students to establish their learning goals, further establish
professional awareness and confidence, and set up the goal of striving for the modernization of the
motherland as a qualified engineer in the future.
IT Course teaching objectives

Course objective 1: To understand the gap of technology and talents at home and abroad in the field
of mechanical design and manufacturing, and to be aware of the "craftsman spirit" is of great importance to
the development of China's machinery industry. Students should establish a serious, rigorous, hardworking,
studious and diligent professional quality to better serve China's goal of accelerating the development of
advanced manufacturing industry, and building an advanced manufacturing power, establish good study

habits and attitude, and make contributions to the better construction of the motherland.

Course objective 2: Ability to comprehensively use the knowledge and principles of various
disciplines such as mechanical design and mechanics to process experimental data to obtain experimental
results; compare experimental results with theoretical analysis results to find the reasons for the differences
between experimental and theoretical results, so that students The ability to use existing knowledge to
analyze and process experimental data and summarize experimental results has been improved.

III Graduation requirements supported by curriculum teaching goals

The graduation requirements index points supported by this course are shown in Table 1, and the
supporting relationship of the course teaching objectives to the index points supporting graduation
requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by "Experiments on Basic Machinery 2"

Index points of
graduation Content
requirements

Compare the experimental data and results, explain the difference between the
4-3 experimental and theoretical model results, and get reasonable and effective
conclusions.

Table 2. The supporting relationship between the course objectives of "Experiments on Basic Machinery
1"and the index points of graduation requirements

Index points of graduation 43
requirements

Course objectives )

Intensity of support Y

V. Basic course content and teaching arrangement
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Table 3 Relationship between course objectives and teaching content

'\tl)%rrn Course content Teaching requirements Tia(‘)cuhrlsng Te?;;éng ok():j%l:::?\?es
1. Distinguish the elastic sliding
1 Belt drive gn_d slipp(;ng zhenomdenr? of belt
characteristic experiment rive, and understand the causes
(1) Belt drive test bench of each. .
. 2. Understand the influence of
operaltlor_w lidi q changes in the initial tension and .

1 (2.) E. astic sliding an speed of the belt on the belt 2 Experime 1
slipping phenomenon of . . nt
belt drive transmission capacity, and map

. .| the belt transmission efficiency

(3) Calculation of elastic d elastic slidina curve

sliding rate and and efastic stiding

efficiency of belt drive 3. Master the measurement
methods of speed, torque, speed
difference and efficiency.
1. Understand the basic
principles, characteristics and
methods of measuring gear

2 Measurement transmission efficiency of the

experiment of closed power flow gear test

transmission efficiency bench.

of closed power flow 2. Master the derivation and

gear application of calculation Experime

2 | (1) The principle of formulas for mechanical power 2 P t 1
efficiency calculation of | and transmission efficiency. :
closed power flow gear | 3.Tell about the application
(2) Operation of closed evolution of gear mechanism in
power flow gear human history shows that people's
transmission test bench pace of scientific exploration is

endless, so as to stimulate
students' spirit of exploration and
research.
3 chain and single 1. Observe the polygonal effect of
universal joint chain transmission, understand
transmission experiment | the reasons for chain transmission
(1) The characteristics speed fluctuations, and analyze
and reasons of chain the conditions of constant velocity
drive and single chain transmission.
universal joint drive 2. Analyze the kinematic Exoerime

3 | (2) The replacement of characteristics of a single 2 pnt 1
the two chains of chain universal joint, understand the
and universal joint causes of speed fluctuations in the
transmission test bench universal joint transmission
and the measurement process, and analyze the
method of the uneven conditions for realizing universal
rate of the two joint constant velocity
transmission speeds transmission.

4 Hydrodynamic 1. Test the numerical value of the
pressure radial sliding oil film radial pressure of the
bearing experiment hydrodynamic radial sliding

4 (1) Conditions for bearing, and draw the bearing 2 Experime 1
establishing a radial oil circumferential oil film pressure nt

film under hydrodynamic
pressure
(2) Working principle

distribution curve and load curve.
2. Draw the axial oil film pressure
distribution curve.
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Num - - Teaching | Teaching course
ber Course content Teaching requirements hours tvpe obiectives
yp ]
and operation of vertical | 3. Draw the relationship curve
sliding bearing test between friction system f and
bench bearing characteristic parameters
1. Familiar with the basic
structure of the gearbox,
understand the purpose and
characteristics of commonly used
gearboxes.
2. Understand the structure and
function of each component of the
gearbox, and analyze its structure
and technology.
5 Disassembly and 3. Understand the assembly
assembly of the reducer | relationship and installation and
and structure analysis adjustment process of the parts in
experiment the gearbox. Experime
5 | (1) The name and 4. Learn the basic parameter 2 nt 1
function of each part of measurement method of the
the reducer gearbox.
(2) Measurement of 5. Students are guided to cultivate
structure size of reducer | the professional spirit of scientific
observation, seeking truth from
facts, unity and cooperation, not
afraid of dirty and tired during
assemble, disassemble and
measuring the reducer, and to
cultivate the basic professional
quality to participate in the
industrial construction of the
motherland.
. . 1. Familiar with the common
6-axis structure analysis e d fixi thods of
experiment positioning and fixing me
(1) Type of shafting parts on .the shaft. .
2. Familiar with the basic form of .
6 structure common shafting structure 2 Experime 1
(2) Use the shafting i nt

experiment box to
recognize shaft parts and
their positioning methods

3. Master the structural design of
the shaft and the design
requirements of the shaft
structure.
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Num Teaching | Teaching course

ber Course content Teaching requirements hours type objectives
1. The design of mechanical
transmission scheme and the
construction of transmission
components.
2. Understand the working
. principle of magnetoelectric
fo)g?iwnarefernegfs‘.lve sensor and torque s_peed tester.
. . 3. Master the working principles

mechanical transmission .

(1) Selection of and_ methods of co_mprehenswe

mechanical transmission testmg_of_mechamcal .
transmission performance. Experime

7 | device (2) Adjustment of
coaxiality of mechanical
transmission shaft

(3) Operation of
transmission efficiency
test bench test

4. Test the characteristic nt
parameter curves of common
mechanical transmission devices
in the process of transmitting
motion and power.

5. Guide students to build and
debug mechanical transmission
system through cooperation,
stimulate the spirit of teamwork,
hard work, meticulous spirit of
"craftsman".

V. Teaching method

Explore and improve teaching methods, advocate heuristic, discussion, and research teaching, avoid
emphasizing experimental results and process, and highlight the cultivation of students' engineering ability
and innovative consciousness.

Course teaching is mainly in-class, and the specific content is as follows.

In-class teaching: experiment

In teaching methods, traditional teaching and modern teaching methods are combined. In addition to

live demonstrations of experimental equipment in the classroom, the use of broadcast courseware enables
students to have a deeper understanding of experimental principles. For the comprehensive design
experiment, introduce a variety of new teaching methods such as "referring to formal”, "heuristic",
"discussion”, "problem inquiry", etc., so that students can gradually form a combination of independent,
cooperative, and research methods The learning method effectively improves students’ learning enthusiasm
and learning quality.

V1. Assessment

"Experiments on Basic Machinery 2" course assessment is to evaluate the degree to which students
have reached the teaching goals of the course, reflecting the degree of achievement of students' ability
training goals. The specific assessment methods, proportions and corresponding teaching objectives of the

courses are shown in Table 4.
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Table 4 Course objectives and assessment methods

Score | Assessmen | Percenta . Correspondi
category | t methods ge s gl ng objectives
It mainly assesses students' ability to clarify
experimental tasks and complete experiments
in teamwork. The wusual results are
Classroom - . .
Usual comprehensively given according to the
performanc 40% . . 1
grades e attendance rate, participation, experimental
results, participation in discussions, and
experimental arrangement of students in
classroom experiments.
It mainly assesses students’ ability to
understand the principles of experimental
theory, the ability to analyze experimental data,
R Experiment and the ability to think about experiments. The
eport ft % lts of th imental 1
rades report after 60% results of the experimental report are
g class comprehensively given based on the timeliness

of the experimental report submitted by
students after class, experimental data, data
analysis and thinking, etc.

The grading standards for each assessment link of the "Experiments on Basic Machinery 2" course are

shown in Table 5.

Table 5 The grading criteria for each assessment method

Assessment methods

Grading criteria

Classroom performance

Adopting a hierarchical system, according to the experiment process, the
selection of experimental components, the construction and debugging of
the experimental platform, points are given as appropriate. Can complete the
experimental operation quickly and accurately and meet the experimental
requirements, excellent (90-100); can complete the experimental operation
quickly and meet the experimental requirements, good (80-89); can
basically complete the experimental operation and experimental
requirements after guidance , Moderate (70-79); Pass (60-69) for those who
can complete the basic operation and experimental requirements after
instruction; fail (<60) for those who cannot complete the experimental
operations.

Experiment report after
class

Adopting a hierarchical system, able to submit experimental reports in time
after class, detailed and reliable experimental data, capable of in-depth data
analysis and thinking, excellent (90-100); able to submit experimental
reports in time after class, detailed experimental data, data analysis and
Thinking, good (80-89); submitting the experiment report after class, the
experimental data is basically detailed, and some data analysis and thinking
have been carried out, medium (70-79); there are delays in the submission
of the experiment report after class, and the experimental data is basically
complete. Those who have not conducted data analysis and thinking will
pass (60-69); those who have delayed submitting the experiment report after
class, lack of experimental data, and have not conducted data analysis and
thinking will fail (<60).

Refer to Table 6 for the score distribution matrix of "Experiments on Basic Machinery 2" course

assessment methods and course objectives.
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Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2
(usually) K1 (report) K2
The proportion of assessment methods 0.4 0.6
in the total score
Course Objective 1 0.2 0
The proportion (M1)
of course
objectives in
each assessment| coyrse Objective 2 08 1
(M2)

According to the course assessment method, grading standard and course objective distribution matrix

of "Experiments on Basic Machinery 2", the evaluation standard of the achievement of course teaching

objectives can be determined as shown in Table 7.

Table 7 Evaluation criteria of the course objectives

Evaluation criteria
Course Course Course Course
Course objectives | objectives | objectives | objectives
objectives achieveme | achieveme | achieveme | achieveme
Course objectives achievement, nt, nt, nt, nt,
average average average average average
value 0.9-1 value value value value
0.8-0.9 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Middle Pass Fail
To understand the gap Have a deep Have a Recognize Basically Don’t
 technol dtal understanding | better the realize the | realize the
of technology and talents of the understandi | important important important
at home and abroad in the | important role | ng of the role of role of role of
field of mechanical design | of "craftsman | important | "craftsman | “craftsman | “craftsman
and manufacturing, and to spirit" in the role of spirit™ in spirit™ in spirit™ in
development | “craftsman | the the the
be aware of the "craftsman | of chinas spirit” in developmen | developme | developme
spirit" is of great machinery the t of China's nt of nt of
importance to the industry, the developme | machinery China's China's
devel ¢ of Chinat key role of nt of industry, machinery | machinery
evelopment ot Lhinas establishing China's the key role industry, industry,
machinery industry. the habits of | machinery | of the key role |  the key
Students should establish a | being serious, | industry, establishing of role of
. . rigorous, and the key | the habits establishing | establishin
serious, rigorous, ) ) )
_ _ hardworking, | role of of being the habits g the
hardworking, studious and studious and establishin | serious, of being habits of
diligent professional diligent in g the habit | rigorous, serious, being
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quality to better serve cultivating of being hardworkin rigorous, serious,
. professional serious, g, studious | hardworkin | rigorous,
China' | of
ina's goal o . . - . .
g quality, and rigorous, and diligent | g, studious | hardworki
accelerating the have excellent | hardworkin | in and diligent ng,
development of advanced | learning g, studious | cultivating in studious
L habits and and professional | cultivating and
manufacturing industry, ] - ) ) ) o )
o handling diligentin | quality, and | professiona | diligentin
and building an advanced situations. the have good | quality, cultivating
manufacturing power, cultivation | learning and have profession
establish good study habits of habits and basic al quality,
. professiona | handling learning and have
and attitude, and make . L . .
| quality, situations. habits and | no learning
Contl‘lbutlons to the better and have a handling habits and
construction of the better situations. handling
motherland learning situations.
habit and
degree of
handling
affairs.
Under the requirements of
the experimental .
instruction book and the Be able to Egribclﬁ 0 Be able to Be able to Itolsssint?lte to
guidance of the teacher, Y correctly apply basic P .
reasonably apply basic . . apply basic
understand and master q | fossi apply basic | professiona fossi
relevant experimental and accurately | professiona professional | | protession
. apply basic | al
measurement techniques, . knowledge | knowledge
e professional knowledge knowledge
principles and methods, knowledae such as such as such as such as
and experimental skills, be g . mechanical | mechanical .
such as mechanical S g mechanical
able to use relevant mechanical rincioles principles principles rincioles
experimental equipment rincioles to ,?0 anaFI) se to analyze to analyze Fo anaﬁ) se
proficiently, complete all P P Hy experiment | experiment Y
. . analyze experiment experiment
experimental processes in - al al
- experimental | al al
accordance with henomena henomena phenomena | phenomena henomen
established or actively P P and and P
. . and complete | and aand
designed experimental - complete complete
experimental | complete - - complete
procedures, and use : experiment | experiment .
: : content. experiment experiment
experimental instruments al content. al content.
. al content. al content.
Equipment for raw data
collection

Textbooks:

VI1. Recommended textbooks and reference materials

[1] Zhichao Zhu.The machine design foundation experiment course[M]. Science Press, 2012.02

References:

[1] Huan Sun, Zuomo Chen, Wenjie Ge. Theory of Machines and Mechanisms[M]. Higher Education
Press, 2013.05

[2] Harbin Institute of Technology. Theoretical Mechanics[M]. Harbin Institute of Technology
Press,2016.
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http://cn.bing.com/dict/search?q=The&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=machine&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=design&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=foundation&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=experiment&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=course&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Science&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Press&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Press&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=2012&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=theory&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=of&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=machines&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=and&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=mechanisms&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Higher%20Education&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Press&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Press&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=2013&FORM=BDVSP6&mkt=zh-cn

Network Resources:

[1]Chinese University mooc, Harbin Institute of Technology Mechanical Basic Realistic Teaching
(Mechanical Principles) Course:
https://www.icourse163.org/learn/HIT-1002331007?tid=1002447010#/learn/announce

Written by: Shanhong Ma Reviewed by: Wei Ye

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
Date: May 31, 2021
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Cognitive Practice for Machinery

Course name: Cognitive practice for machinery Course code: 30902

Course type: practice

Total teaching hours: 20

Credits: 1

Prerequisites: Principle of mechanical parts. Drawing of Mechanical

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and power
engineering

Department: Mechanical basis experimental teaching demonstration center

I. Course Introduction

The mechanical cognitive internship is a practical course designed to strengthen the perceptual
understanding of engineering practice of chemical engineering students, improve the efficiency and effect
of classroom theory teaching, and cooperate with subsequent mechanical professional courses. The
internship is divided into organization, structure cognition, manufacturing basic cognition, typical product
cognition and enterprise production practice. The teaching goal is to train students to improve their ability
to analyze problems and hands-on skills through personal observation and hands-on learning,
knowledgeable and broadened horizons; to enrich students' design knowledge, inspire innovative thinking
and cultivate students' craftsmanship spirit by accumulating materials and experience.
1. Course objectives

Course Objective 1: to cultivate students' ability and craftsmanship spirit to analyze problems and
improve their hands-on ability through personal observation, hands-on learning, knowledgeable and broad
horizons, strengthen students' sense of responsibility, and stimulate national pride.

I11. Graduation requirements supported by course objectives

The graduation requirements index points supported by this course are shown in Table 1, and the
supporting relationship of the course teaching objectives to the index points supporting graduation

requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by “Mechanical Cognitive Practice”

Index points of
graduation requirements

Content

Experience in mechanical engineering internship and social
practice

6.1
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Table 2 The supporting relationship between the teaching objectives of the "Mechanical Cognitive

Practice" course and the index points supporting graduation requirements

Index points of graduation requirements

6-1

Course objectives

Intensity of support

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

. . Teaching - course
Chapter | Course content Teaching requirements hours Teaching type objectives
) Understand the working
Automobile o
) principle and structure, map
engine ] )
1 . the typical parts drawing, 4 Lecture 1
disassembly ] ]
train the students' practical
and assembly o
craftsman spirit.
Understand the principle
and cases of PLC
programmable control, train
PLC basic the students to improve the
2 2 Lecture 1
knowledge ability to analyze problems
and practical ability, and
train the students to
practical craftsman spirit.
Understand the working
principle of injection
Understanding | molding and die casting
3 of injection and | equipment, enlighten 2 Lecture 1
die casting students' thinking and
cultivate their sense of
responsibility.
Virtual Understand the processing
assembly and | center virtual installation
adjustment and adjustment of the
4 3 Lecture 1
experiment of | operation steps, through the
machining observation of the
center processing center operation,
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understand the development
of CNC equipment in China,
to cultivate students'

national pride.

Understand the operation
steps of CNC lathe, through

personal observation,

Virtual ] ]
. ) observation of the operation
simulation
5 ] of CNC lathe, understand 3 Lecture 1
experiment of
the development of CNC
CNC lathe . . .
equipment in China, to
cultivate students' national
pride.
Understand the working
) principle, draw the
Typical o
) schematic diagram of the
mechanical o )
6 . organization, enlighten the 2 Lecture 1
cognition o ]
) thinking, and train the
experiment

students' practical craftsman

spirit.

V. Teaching method

Explore and improve teaching methods, advocate heuristic, discussion, and research teaching, avoid
emphasizing experimental results and process, and highlight the cultivation of students' engineering ability

and innovative consciousness.

In teaching methods, traditional teaching and modern teaching methods are combined. In addition to
live demonstration of experimental equipment in the classroom, the use of broadcast courseware enables
students to have a deeper understanding of experimental principles. For the comprehensive design
experiment, introduce a variety of new teaching methods such as “referring to formal”, "heuristic",
"discussion”, "problem inquiry", etc., so that students can gradually form a combination of independent,
cooperative, and research methods. The learning method effectively improves students’ learning

enthusiasm and learning quality.

V1. Assessment

The course assessment of "Mechanical Cognitive Practice™ is to evaluate the degree to which
students have reached the teaching goals of the course and reflect the degree of achievement of students'
ability training goals. The specific assessment methods, proportions and corresponding teaching objectives

of the courses are shown in Table 4.

Table 4 Course objectives and assessment methods
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Score
category

Perce
ntage

performance

Mainly based on the work attitude of
the internship and the quality of the

Usual Classroom performance | 40% 1

completed internship (including the

ability to answer questions, etc.)

Report

Internship report after
class

It mainly assesses the students’ ability
to understand the principles of
experimental theory, the ability to
analyze experimental data, and the
ability to think about internships. The
60% results of the experimental report are 1
comprehensively given based on the
timeliness of the experimental report
submitted by the students after class,
experimental data, data analysis and
thinking, etc.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment methods

Grading criteria

Usual performance

A hierarchical system is adopted, and points are given as appropriate
according to the practical ability and answering questions during the
experiment. Can complete the experimental operation quickly and
accurately and meet the experimental requirements, excellent
(90-100); Can complete the experimental operation quickly and
meet the experimental requirements, good (80-89); Can basically
complete the experimental operation and experimental requirements
after guidance , Moderate (70-79); Pass (60-69) for those who can
complete the basic operation and experimental requirements after
instruction; fail (<60) for those who cannot complete the
experimental operations.

Experiment report
after class

The level system is adopted, the internship report can be submitted
in time after class, the experimental data is detailed and reliable, and
the data analysis and thinking can be in-depth, excellent (90-100);
the internship report can be submitted in time after class, the
experimental data is detailed, the data analysis and Thinking, good
(80-89); submitting the internship report after class, the
experimental data is basically detailed, some data analysis and
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thinking have been carried out, medium (70-79); the after-class
internship report is delayed, the experimental data is basically
complete, Those who fail to conduct data analysis and thinking will
pass (60-69); those who have delayed submitting the internship
report after class, lack of experimental data, and fail to conduct data
analysis and thinking will fail (<60).

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2
(Assignments) (Software operation
(KD on computer) (K2)
Percentage 0.4 0.6
Score percentage
of course Course
objective for Obijective 1 1 1
each assessment (M1)
method

The evaluation criteria of the course objectives can be determined on the basis of assessment method,

grading criteria and course objective allocation matrix, as shown in Table 7.

Table 7 Evaluation criteria of the course objectives

Evaluation criteria
Course
Course objectives Course Course Course

objectives achievem objectives objectives objectives

Course objectives achievement, ent, achievement, | achievement, | achievement,
average average average average average
value 0.9-1 value value 0.7-0.79 | value 0.6-0.69 | value 0-0.59
0.8-0.9
Excellent Good Middle Pass Fail

Under the Be able to Be able to
requirements of the | reasonably correctly | Be able to Be able to It is not
experimental and apply correctly analyze possible to
instruction book accurately basic apply basic experimental apply basic
and the guidance of | apply basic profession | professional henomena professional
the teacher, professional al knowledge gn d complete knowledge
understand and knowledge knowledg | such as experimé)ntal such as
master relevant such as esuchas | mechanical contents b mechanical
experimental mechanical mechanica | principles to a0olvin b);sic principles to
techniques, principles to | analyze ppfy 9 | analyze
principles and analyze principles | experimental E;%V?ISIZ:?”: experimental
methods, and experimental | to analyze | phenomena such as g phenomena
experimental skills, | phenomena experimen | and complete mechanical and complete
be able to use and complete | tal experimental inciol experimental
relevant experimental | phenomen | content. PrINCIPIES. content.
experimental content. a and
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equipment and
equipment
proficiently, and
complete the entire
experimental
process in
accordance with the
established or
actively designed
experimental
procedures

complete
experimen
tal
content.

VII. Recommended textbooks and reference materials

Textbook:

"Lecture Notes on Mechanical Cognition Practice", edited by Xinli Wu and Shanhong Ma, Zhejiang

Sci-Tech University Press

Teaching group:

Course administrator: Xinli Wu

Written by: Shanghong Ma

Reviewed by: Wei Ye

Xinli Wu, Shanhong Ma, Haifeng Lou, Jianyun Xie, Ming Chen, Xudong Xia

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
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Introduction to Mechanical Engineering

Course name: Introduction to Mechanical Engineering Course code: 31902
Course type: Discipline platform course (Compulsory)

Total teaching hours: 16 (Classroom Hours: 16)

Credit: 1

Prerequisites: N/A

Major: Mechanical engineering related majors

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

This course will introduce students to the field of mechanical engineering and the relationships between
physics, mathematics, communications, and sciences which inform the study, design, and manufacture of
mechanical products and systems. Students will learn how mechanical engineering is broadly defined,
what mechanical engineers do, and what technical capabilities they have. We will also review some basic
principles from mathematics and physics that you will apply in any discipline of engineering.  In addition,

we aim to equip students with the following abilities.

I1. Course Objectives

Course Objective 1: Know about the significant achievement in mechanical engineering field in
China. Understand the social value of mechanical engineering technology and social responsibility of
engineers. Develop interest and engineering concept in this major; understand the occupational ethics of
engineers.

Course Obijective 2: Understand the history, current status and development trends of mechanical
engineering in the following fields: robotics, textile equipment, agricultural equipment, modern design

methods, manufacturing, engineering material, industrial engineering, mechanics and modern engineering.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.
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Table 1 Index points of graduation requirements supported by Introduction to Mechanical Engineering

Index points of
graduation
requirements

Content

Know about the history and cultural background of mechanical engineering,
correctly cognize the correlation and interaction between mechanical

ethics and code of practice.

6.2 engineering and objective world. Familiar with guidelines, policies, laws and
regulations of social, health and safety in mechanical RD, production and
operation.

Understand the social value of mechanical engineering technology and social

8.3 responsibility of engineers. Understand and abide by engineer professional

Table 2. The supporting relationship between the course objectives of Introduction to Mechanical
Engineering and the index points of graduation requirements

Index points of graduation

. 6.2 8.3
requirements
Course objectives 5 1
Intensity of support H H

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Textile equipment in China.
Understand the social value
of Textile equipment.

. cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing .
h objec
ours | type .
tives
Understand the  history,
cultural  background and
trend of robotics
Know about the significant Lectu
1 Unit 1: Robotics achievement in the field of 2 1,2
. . . re
robotics in China.
Understand the social value
of robotics.
Understand the history,
cultural  background and
trend of Textile equipment
oA . . Know about the significant Lectu
2 Unit 2: Textile equipment achievement in the field of 2 re 1.2
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cours

modern engineering

engineering

Teachi | Teac o
Chapter Course content Teaching requirements ng hing bi
hours | type objec
tives
. . . 1. Understand the history,
3 Unit  3: Modern  design cultural background and trend of 2 Lectu 2
methods . re
Modern design methods
1. Understand the history,
cultural background and
trend of agricultural
equipment
2. Know about the significant Lectu
4 Unit 4: Agricultural equipment achievement in the field of 2 re 1,2
Agricultural equipment in
China.  Understand  the
social value of Agricultural
equipment.
; . ; ; 1.Understand the history,
5 Un!t > Engineering cultural background and trend of 2 Lectu 2
materials Engineering materials re
1.Understand the history, Lectu
6 Unit 6: Process equipment cultural background and trend of 2 re 2
Process equipment
1. Understand the history,
cultural  background and
trend of Manufacturing
. . 2. Know about the significant Lectu
! Unit 7: Manufacturing achievement in the field of 2 re 12
manufacturing in  China.
Understand the social value
of manufacturing.
1.Understand  the  history,
Unit 8. Mechanics and | cultural background and trend of Lectu
8 . 2 2
Mechanics and modern re

V. Teaching method

The course mainly consists of lectures and group discussion. A variety of teaching methods and a

flexible range of activities are suggested to provide students with various learning experiences and

encourage their initiatives. Make use of modern educational technology with an optimal integration of

various teaching media to effectively improve the teaching quality.
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VI. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage objectives
Usual
performa Clafs STOOM | 5606 | Attendance and study performance in classroom 1,2
nce performanc
e
Course A report with more than 3000 words, accounting
report Report 70% | for 50% of total score. 2

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment . L
methods Grading criteria
Classroom According to the condition of completion, there will be four levels:
Excellence (90-100, good (75-89, normal (60-74), fail (below 60). Adjust
performance .
the score depending the class attendance.
Report According to the quality of the report, there will be four levels: Excellence
P (90-100, good (75-89, normal (60-74), fail (below 60).

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1(Classroom [Assessment 2 (Report)
performance) (K1) (K2)
Percentage 0.2 0.8
Score percentage of opiective 1 (M1) 0.3 0
course objective for
each assessment Objective 2 (M2) 0.7 1
method

VII. Recommended textbooks and reference materials

Textbook:

Textbook is not required.

Reference books:
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[1] Jonathan Wickert, Kemper Lewis, “An Introduction to Mechanical Engineering”, CL Engineering,
2012
[2] Robert Rizza, “Introduction to Mechanical Engineering “, Prentice Hall, 20000nline resource:

Teaching group:  Hongjun Li, etc. Course administrator: Hongjun Li
Written by: Hongjun Li Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 27, 2021
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(HLHIE 1) BFAHN

Mechanical Drawing 1

Course name: Mechanical Drawing 1 Course code: 31903
Course type: Basic Course, Compulsory Course

Total teaching hours: 48 (Classroom Hours: 48)

Credit: 3.0

Major: Mechanical engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Mechanical drawing is an application oriented course that introduces the preparation, representation
and reading of machine drawings. Mechanical drawing, similar to characters and numbers, is one of the
indispensable tools used by human for technical communication and is an important technical document in
industry for design, manufacture, operation, and maintenance, so it is called as “a common technical
language for engineers”. This course teaches students the related national standards in Mechanical Drawing
and Technical Drawing as well as the basic engineering knowledge, basic theories of drawing preparation,
regulations, up-to-date drawing technologies, etc. What's more, This course teaches some knowledge about
the development history of China industry and the influence of Chinese culture in the world by presenting
some literatures or media documents to inspire the students' motivation for persuing social responsibility of
mechanical engineers. The course is divided into Mechanical Drawing 1 and Mechanical Drawing 2, which
are planned to be taught in fall semester and spring semester of freshmen respectively.

Mechanical Drawing 1 includes two sections, which are fundamentals for technical drawing and
descriptive geometry. The section of fundamentals for technical drawing covers the basic regulations of the
national standards in Mechanical Drawing and Technical Drawing, the skill of instrumental drawing and
freehand drawing, the basic ability for drawing and reading projections, and the basic method to mark
dimension. In the section of descriptive geometry, the basic principle and method to present solid geometry
using orthographic projection and illustrate space geometry problem are introduced.

The main objective of this course is to ensure the students master the basic principles of orthographic
projection and its application, establish the ability to illustrate space geometry problem, develop the
abilities for spatial and logical thinking and visual imagination, grasp the way to understand and draft

engineering drawing in light of orthographic projection and prepare for the following courses.

1. Course Objectives
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Course Obijective 1: Understand China's basic condition; Master the processes of precise, factualistic
serious-minded and responsible personality and scientism.

Course Objective 2: Master the basic regulations of the national standards in Mechanical Drawing
and Technical Drawing; Master the skill of instrumental drawing and freehand drawing; Know the basic
knowledge and drawing method of axonometric projection; Be able to draft the engineering drawing by
appropriate drawing tools according to the complexity of engineering problem.

Course Objective 3: Master the basic principles of orthographic projection and its application,
including point, line, plane and solid projection, composite solid view and dimension, common
representation method for mechanical part; Establish the ability to illustrate space geometry problem,
develop the abilities for spatial and logical thinking and visual imagination, grasp the way to understand

and draft engineering drawing.

111, Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Mechanical Drawing 1)
Index points of
graduation Content
requirements

Master the knowledge of mathematics and natural science and the ability for
describing the complex engineering problems in mechanical engineering using
appropriate language tools.

11

For complex engineering problems in the field of mechanical engineering, select
5.2 and use appropriate technological means and modern engineering tools to
model, predict and simulate.

Understand the core concept of engineering ethics and the social responsibility
8.3 of mechanical engineers, and consciously abide by the professional ethics and
code of conduct of mechanical engineers in engineering practice.

Table 2. The supporting relationship between the course objectives of {Mechanical Drawing 1) and the
index points of graduation requirements

Index points of graduation

. 8.3 5.2 1.1
requirements
Course objectives 1 5 3

43



Intensity of support

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Chapter

Course content

Teaching requirements

Teachi

ng
hours

Teac
hing
type

cours

objec
tives

Foundations of
Engineering
Drawing

1. Understand the development history of
cartography, as well as the contribution and
influence of the development of Chinese
cartography on the development of world
cartography

2. The rules of mechanical drawings specified
by National Drawing Standards.

3. The drawing method and step of ruler gauge
plotting; Methods and Master skills of
freehand sketching.

4. Understand the geometry condition of arc
connection; Abilities to analyze and mark
dimensions of plane graphs.

Lectu
re

1,2

Projection  of
Points, lines,
and planes

1. Understand projection and its classification;
Master the principles of orthographic
projections.

2. Understand the projection formed in the first
angle of three-view projection system; Master
the projection characteristics of points, the
relative position of two points, the concept of
coincidence points and its visibility.

3. Master the projection characteristics of lines
and point on the line, the projection
characteristics of three kinds of line, three
relative positions of two lines; Understand the
projection characteristics of the right angle
with one line parallel to the projection plane.

4. Understand the representation of plane;
Master the projection characteristics of three
kinds of plane; Understand the geometry
condition of the point or line on the plane;
Master the drawing problem of point or line on
the plane.

5. Understand the relative position of line with
plane and plane with plane; Understand the
parallelism or  perpendicular  geometry
condition of line with plane and plane with
plane; Understand the drawing problem of
parallelism or perpendicular of line with plane
and plane with plane in special cases; Master
the drawing problem of intersection or
intersecting line between line and plane, plane
and plane in special cases.

6. Understand the method of right-angled
triangle; Master the method of auxiliary
projection plane and its application in solving
basic spatial geometry problems such as true

12

Lectu
re
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Chapter

Course content

Teaching requirements

Teachi

ng
hours

Teac
hing
type

cours

objec
tives

length and inclining angle of straight line, true
shape of plane, relative position of line with
plane and plane with plane.

Projection  of
Solids

1. Understand the generation and classification
of solids; Master the projection of the
polyhedral solids (Prism and pyramid);
Understand the generation of revolution
surface and the projection of revolution solid;
Master the projection of cylinder, cone and
sphere; Understand the projection of torus.

2. Master the drawing problem of the
intersection between planes and polyhedral
solids; Understand the drawing problem of true
section shape.

3. Familiar with the intersection on cylinder,
cone and sphere; Master the drawing problem
of the intersection between planes and
revolution solid.

4. Understand the penetration line; Master the
method of using the accumulation to find the
penetration line between two revolution solids;
Familiar with three special cases of penetration
lines.

10

Lectu
re

View and
configuration of
composite

solids

1. Understand the generation of three views
and their projection characteristics.

2. Understand different methods of forming
composite solids; Understand the relative
position of adjacent surfaces on the composite
solid.

3. Master the method and procedure of
drawing views of composite solids.

4. Familiar with the main point of reading
views; Master the method and procedure of
reading views of composite solids.

5. Understand the requirement of dimensioning
composite solids; Familiar with the dimensions
of basic solids and common composite solids;
Master the method and procedure of
dimensioning composite solids.

6. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.

Lectu
re

1,23
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. cours
Teachi | Teac

Chapter | Course content Teaching requirements ng hing

hours | type tlojjce

tives

1. Understand the generation and classification

of axonometric projections; Understand the
; concept of axonometric axes, axes angle and

5 Axgnor_netrlc axial (g)eformation coefficient. ’ 3 Lectu 2

Projections 2. Familiar with the drawing method of e

Isometric projection and Cabinet axonometric

projection.

1. Understand the concept and classification of
views; Master the concept and representation
of principle views, directional views, oblique
views and partial views.
2. Understand the concept and classification of
sectional views; Master the concept and
representation of full sectional views, half
sectional views, local sectional views, rotating
. sectional views, oblique sectional views,
Representation | myitiple  parallel ~ sectional ~views and Lect
6 for commonly | composite sectional views. 11 reecu 1,2,3
used parts 3. Understand the concept e}nd classification of

cuts; Master the representation of cuts.
4. Familiar with the drawing of partial
enlargement,  simplified and  specified
representation.
5. Understand the third-angle projection.
6. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.

V. Teaching method

1. Case-based teaching and heuristic teaching

Mechanical Drawing is a strong technical course which must rely to combination of theory and practice.
Case-based teaching and heuristic teaching methods are applied to foster the ability to think, analyze and
solve problems in students and guide and encourage students to obtain knowledge through practice and
self-study.

2. Teaching tool

For the theoretical knowledge part of this course, the course should be arranged in multimedia classroom,
teaching with blackboard-writing and multimedia, using three-dimensional models or solid model to teach,
to make the students learn more views and actual parts, to develop student’s spatial imagination.

3. Exercise course

Exercise course is to help students understand and consolidate the important and difficult part of the course
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and improve the ability to analyze and solve problems. It is also a way that teacher can evaluate how well
students master the contents.

VI. Assessment

The assessment is to evaluate the degree of students achieving the course objectives. The course

objectives and the corresponding assessment methods are listed in Table 4.

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
category | t methods | ntage S BEEEETENL G _dlng
objectives
Call the roll in class randomly. Those absence
Class Roll call times are more than one third of the total roll call
attendanc | Class 5% | times will fail to achieve the score. Combined with EHNE))
e discussion case analysis, evaluate the participation degree of
class discussion.
Usual ASS|g.nmen Assign the questions in the exercise book as
homewor exérlgise 20% | homework, accounting for 20% of total score. 2 ()
K book
Draft A3 or Assign three projects which are Basic Exercise,
Project Ad 15% | Views of Composite Solid, Representation, 2 (3)
drawing accounting for 15% of total score.
Closed-book exam is all about drawing including
Closed-boo 20% of point, line, plane projections, 10-15% of
Exam K exam 60% | basic solid projection, 25% of composite solid 3)
view, 10% of dimension and 30-35% of
representation method.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Grading criteria

Those absence times are more than one third of the total roll call times will
fail to achieve the class attendance score. Grade each usual homework and
project according to the completion level and correctness. Calculate the
weighted mean of the grades.

Usual performance

Final exam Grade the exam according to the answer and score judgment standard.

The score allocation matrix of assessment methods and course objectives are given in Table 6.
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Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment2 | Assessment3 | Assessment 4
(Attendence, class| (Exercise book (A3 or A4 (Final exam)
discussion) homework) drawing) (K4)
(K1) (K2) (K3)
Percentage 0.05 0.2 0.15 0.6
Score Objective 1 (M1) 0.5 0 0 0
percentage
objective
for  each o
Obijective 3 (M3) 0.5 0.9 0.7 1
assessment
method

VII. Recommended textbooks and reference materials

Textbook

Lin Hu, Engineering Drawing (Chinese-English Bilingual Edition), China Machine Press, 2005
Reference books

1. K.L. Narayana, P. Kannaiah, K. Venkata Reddy, Machine Drawing (Third Edition),New Age
International (P) Ltd., Publishers, 2006.

2. Mingxin He, Kegiang Qian, Zumao Xu, Machine Drawing (Sixth Edition), Higher Education Press,
2010.

Online resources

http://jxzhitu.tongji.edu.cn

Teaching group: Xiaogiang Du Course administrator: Xiaogiang Du
Written by: Xiaogiang Du Reviewed by: Qingchuan He
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 24, 2021
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(HLHIE 2*) BFEAHN

Mechanical Drawing 2

Course name: Mechanical Drawing 2 Course code: 31904
Course type: Basic Course, Compulsory Course

Total teaching hours: 40 (Classroom Hours: 40)

Credit: 2.5

Prerequisites: Mechanical drawing 1

Major: Mechanical engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Mechanical drawing is an application oriented course that introduces the preparation, representation
and reading of machine drawings. Mechanical drawing, similar to characters and numbers, is one of the
indispensable tools used by human for technical communication and is an important technical document in
industry for design, manufacture, operation, and maintenance, so it is called as “a common technical
language for engineers”. This course teaches students the related national standards in Mechanical Drawing
and Technical Drawing as well as the basic engineering knowledge, basic theories of drawing preparation,
regulations, up-to-date drawing technologies, etc. What's more, This course teaches some knowledge about
the development history of China industry and the influence of Chinese culture in the world by presenting
some literatures or media documents to inspire the students' motivation for persuing social responsibility of
mechanical engineers. The course is divided into Mechanical Drawing 1 and Mechanical Drawing 2, which
are planned to be taught in fall semester and spring semester of freshmen respectively.

Mechanical Drawing 2 includes teaching the fundamental ability to draft and read the detail drawing
and assembly drawing of the general machine or assembly, teaching the function, structure, notation and
conventional representation, and teaching the operation skill of computer aided drawing. The ability to read
the engineering drawing is the most important content in this course.

The main objective of this course is to ensure the students master the conventional representation of
standard parts, master the content of part drawing and assembly drawing, understand AutoCAD and be
familiar with basic operations about 2D drawing and modification, letter and dimension, master the ability
to look up the machine parts handbook and national standards, master the abilities to read and draft the

detail drawings and assembly drawings of moderate complexities.

I1. Course Objectives
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Course Obijective 1: Understand China's basic condition; Master the processes of precise, factualistic
serious-minded and responsible personality and scientism.

Course Obijective 2: Master the rules of mechanical drawings specified by National Drawing; Master
the standard representation of standard parts; Master the content of part drawing and assembly drawing;
Master the abilities of reading and drawing the part drawings and assembly drawings of moderate
complexities; Master the ability to look up the machine parts handbook and national standards.

Course Objective 3: Master the drawing method and step of instrument drawing and freehand
sketching; Be able to use computer aided drawing.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Mechanical Drawing 2)

Index points of
graduation Content
requirements

Possess the ability to apply the related information technology such as internet
tool, database and modern engineering tool to search and analyze the research

>1 literature that are required to solve complicated mechanical engineering
problems.
Understand the limitations to solve complex mechanical engineering problems
5.3 with modern tools.

Understand the core concept of engineering ethics and the social responsibility
8.3 of mechanical engineers, and consciously abide by the professional ethics and
code of conduct of mechanical engineers in engineering practice.

Table 2. The supporting relationship between the course objectives of {Mechanical Drawing 2) and the
index points of graduation requirements

Index points of graduation

_ 8.3 5.1 5.3
requirements
Course objectives 1 2 3
Intensity of support L H M

V. Basic course content and teaching arrangement
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Table 3 Relationship between course objectives and teaching content

Chapter

Course content

Teaching requirements

Teachi

ng
hours

Teac
hing
type

cours

objec
tives

Commonly used
parts and
standard parts

1. Master the representations of thread part,
detail drawings and assembly drawings of
thread fasteners;

2. Understand the forms of gear transmission,
the notation of different gear parameters and
their calculation; Master the drawing of single
gear and meshing gears;

3. Understand the role, model and
conventional representations of keys, pins,
rolling bearings and springs.

4. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.

Lectu
re

1,2

Part drawings

1. Understand the contents and view selections
of part drawings; Master the view selections of
parts; Understand dimensioning methods, the
labeling methods for surface roughness,
geometrical tolerances and so on;

2. Understand the manufacturing process of
common structures of machine parts;

3. Master reading and drawing the part
drawings with general complexity.

4. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.

11

Lectu
re

1,2

Assembly
Drawings

1. Understand the contents and representation
methods of assembly drawings; Master the
standard drawing method and special
representation of assembly drawings; Master
the view selection methods, part numbers and
part lists for assembly drawings;

2. Understand the rationality of the assembly
structures;

3. Master reading and drawing the assembly
drawings with general complexity; Master the
method to draw the parts according to the
assembly drawing.

4. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.

13

Lectu
re

1,2

Computer
Aided Drawing
(AutoCAD)

1. Be familiar with the basic process of
AutoCAD drawing; Master the basic
operations of 2D drawing and modification;
Master the operation of labeling surface
roughness, tolerance, dimension and
specification;

2. Be familiar with the operation of part
drawing and assembly drawing.

Lectu
re and
tutori
al

1,3
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V. Teaching method

1. Case-based teaching and heuristic teaching

Mechanical Drawing is a strong technical course which must rely to combination of theory and practice.
Case-based teaching and heuristic teaching methods are applied to foster the ability to think, analyze and
solve problems in students and guide and encourage students to obtain knowledge through practice and
self-study.

2. Teaching tool

For the theoretical knowledge part of this course, the course should be arranged in multimedia classroom,
teaching with blackboard-writing and multimedia, using three-dimensional models or solid model to teach,
to make the students learn more views and actual parts, to develop student’s spatial imagination.

3. Exercise course

Exercise course is to help students understand and consolidate the important and difficult part of the course
and improve the ability to analyze and solve problems. It is also a way that teacher can evaluate how well
students master the contents.

VI. Assessment

The assessment is to evaluate the degree of students achieving the course objectives. The course

objectives and the corresponding assessment methods are listed in Table 4.

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives
Class Call the roll in class randomly. Those absence
attendanc | Roll call 5% | times are more than one third of the total roll call 1)@
e times will fail to achieve the score.
Usual Assitgir:]men Assign the questions in the exercise book as
homewor | ‘oo | 15% | homework, accounting for 15% of total score. ) (3)
k book
Draft A3 or Assign three projects which are Thread Fasteners,
Project A4 15% | Part Drawing, Assembly Drawing, accounting for 2 (3)
drawing 15% of total score.
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Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage objectives
Compute . . . : .
caided | AutoCAD | 15% Finish o_ne detail drawing using AutoCAD in class, 3)
drawing accounting for 15% of total score.
Closed-book exam consists of filling blanks and
) L . o
Exam Closed-boo 50% drawings |ncIL_1d|ng 3(_)/0 of commonly used parts, )
k exam 35% of detail drawing and 35% of assembly
drawing.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment
methods

Grading criteria

Usual performance

Those absence times are more than one third of the total roll call times will
fail to achieve the class attendance score. Grade each usual homework and
project according to the completion level and correctness. Calculate the

weighted mean of the grades.

Final exam

Grade the exam according to the answer and score judgment standard.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 3 | Assessment 4 | Assessment 5
Assessment 2 .
(Attendence, e — (A3 or A4 (AutoCAD | (Final exam)
class T drawing) practice) (K5)
discussion) (K2) (K3) (K4)
(K1)
Percentage 0.05 0.15 0.15 0.15 0.5
Score Objective 1
J 0.5 0 0 0 0
percenta (M1)
ge  of | Objective 2
0.5 0.9 0.7 0 1
course (M2)
objective
for each o
ASSESSITIE Objective 3 0 01 0.3 1 0
nt (M3)
method

VII. Recommended textbooks and reference materials

Textbook
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Lin Hu, Engineering Drawing (Chinese-English Bilingual Edition), China Machine Press, 2005
Reference books

1. K.L. Narayana, P. Kannaiah, K. Venkata Reddy, Machine Drawing (Third Edition),New Age
International (P) Ltd., Publishers, 2006.

2. Mingxin He, Kegiang Qian, Zumao Xu, Machine Drawing (Sixth Edition), Higher Education Press,
2010.

Online resources

http://jxzhitu.tongji.edu.cn

Teaching group: Xiaogiang Du Course administrator: Xiaogiang Du

Written by: Xiaogiang Du Reviewed by: Qingchuan He

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
Date: May 24, 2021
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(MHFIEERR) BEXP

Basic Course for Mechanical Manufacturing

Course Name: Basic Course for Mechanical Manufacturing Course Code: 31908
Course type: Specialized course (required)

Total teaching hours: 32 lessons (including lectures: 30 lessons, experiment: 2 lessons)
Credits: 2.0

Prerequisite courses: Industrial exercises, Engineering Materials and Heat Treatment

Major: Mechanical Engineering

Department: Department of mechanical design and manufacturing

I. Course Introduction

This course is a fundamental technology course for students majored in Mechanical Engineering. It is
a specialized course including the materials casting, forging and welding which is mandatory for students
majored in Materials Shaping and Control Engineering. This course is playing a requisite role in cultivating
advanced engineers with high competence, wide specialty, logical knowledge structure, and high capability
in analyzing and solving the engineering problems. The objective of this course is to introduce the main
characteristics and basic principle of common forming processes and the basic ideas in selecting the raw
materials and appropriate forming process. Also, this course would provide students the operation of some
manufacturing facilities and tools and specific fields of application. Additionally, this course would
introduce the structural properties of engineering components and material properties of common metals.
This course is important for engineering students to learn advanced academic courses and their future
works in mechanical design and manufacturing. At the same time, students can fully understand the history,
current situation and development trend of the mechanical manufacturing field, explore the characteristics
of novel manufacturing technology-based next generation smart device and equipment, as well as the
development prospects and challenges of "made in China 2025", so as to prepare for the cultivation of

manufacturing scientists and engineers with high patriotism and professional quality.

1. Course Objectives

Objective 1: By the end of this course, students will systematically master the theories and methods of
mechanical manufacturing, the development and evolution of manufacturing technology, understand the
importance of core manufacturing technologies in the aspect of national security and economy. It is aimed
at cultivating students' national pride and mission, cultivate students to establish the idea of "science and

technology is power", correct learning attitude, and establish the ideal and ambition of serving our country.
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Objective 2: By the end of this course, undergraduate students are able to understand the basic
principle and main characteristics of casting process, metal forming processes, welding process and powder
metallurgy and also know the forming process of non-metals, ceramics and composite materials.

Objective 3: By the end of this course, undergraduate students are able to understand the concept of
green manufacturing, provide the thorough consideration to the effects of manufacturing processes on the
environment, design a reasonable and thoughtful implementation scheme and focus their attentions on the
engineering practices and sustainable development.

Objective 4: By the end of this course, undergraduate students are able to appropriately choose the
raw materials and manufacturing processes for engineering components after thoroughly considering the
influences of manufacturing processes on environment; Students are able to reasonably design the specific
material forming process and solve the production issues on the basis of full consideration on economic

cost and engineering management.

I11. Graduation Requirements Supported by Teaching Objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the teaching objectives of this course and the index points supporting
graduation requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by Basic Course of Mechanical

Manufacturing

Index points of
graduation Content of the index points of graduation requirements
requirements

Be able to correctly express the solution to complex engineering problems in
2.3 mechanical engineering, and be able to analyze and evaluate the rationality and
feasibility of the solutions by employing the basic principles.

To understand the concept of green manufacturing and the evaluation on the effects
7.2 of complicated engineering problems and practices in the filed of mechanical
engineering on environmental and sustainable development.

Table 2 The supporting relationship between the course objectives of Basic Course of Mechanical
Manufacturing and the index points supporting graduation requirements

(Note: the first choice of graduation requirements is 1 to 1, followed by many to 1, not many to many)
Index points of graduation

7.2
requirements 23

Objectives 3 4 1 2

56



Intensity of support H H L H
percentage 0.5 0.5 0.3 0.7
V. Basic Teaching Content and Class Arrangement
Table 3 Relationship between course objectives and teaching content
Chap . . . Teaching | objec
ters Teaching content Teaching requirement Lesson style e
) 1. Understand the history and
1. Introduction . .
. importance of  manufacturing
Q) Manufacturing .
(0CESSES processes, improve the students’ )
1 P . .| feelings of patriotism and pride of 1 T_eachlng 1
(2) Breaking even analysis in class
3) Examples and our country
. 2. Understand the concept of
exercises . .
breaking even analysis
1. Understand the importance of
the properties of engineering
materials such as strength,
hardness, ductility, and toughness.
2. Learn about the fundamentals
of structure of engineering
materials and how they control
their properties.
3. Get the various details of the
plain carbon steels and the
2. Engineering Materials variables that control their
(1) Engineering properties | properties.
(2) Ferrous materials 4. Understand the importance of )
2 | (3) Non-ferrous materials | different alloying elements in 2 Tiﬁagg' snsg 1. 3

(4) Heat
metals

treatment  of

promoting the properties in alloy
steels

5. Learn different non-ferrous
materials form the engineering
standpoint.

6. Understand the heat treatment
process and learn about the
various heat treatment methods
and their application.

7.Through video learning and
group discussion, we can deepen
the important impression in
students that the progress of
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Chap
ters

Teaching content

Teaching requirement

Lesson

Teaching
style

objec
tives

engineering materials and
manufacturing technology telates
tightly to the development of our
country, and stimulate students'
national pride and patriotic
enthusiasm.

3. Metal Casting Processes
(1) Introduction

(2) Patterns

(3) Moulding materials

(4) Cores

1. Understand the history of metal
casting process

2. Design patterns and cores for
metal casting process

3. Understand the various
moulding materials used in the
making of moulds and cores

4. Learn about the casting of
bronzes by video, understand the
long civilization and profound
colorful history and culture of
ancient China, and stimulate
students' noble aesthetic interest
and patriotic feelings.

Teaching
in class

4. Gating Systems for
Casting

(1) Introduction

(2) Gating system design
(3) Risering design

1. Understand the importance of
the various elements present in a
gating system

2. Design the gating system for
different castings

3. Appreciates the risering
requirements and design them for
different castings

Teaching
in class

5. Melting and Casting
Quality

(1) Melting practice

(2) casting cleaning

(3) casting defects

(4) product design for
casting

1. Understand the functioning of
cupola furnace for melting cast
iron

2. Calculate the charge guantities
to be used in cupola for the
required final metal composition
3. Identify different types of
furnaces used in foundries

Teaching
in class
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Cirily Teaching content Teaching requirement Lesson VGELIE o_bjec
ters style tives
. . 1. Understand the shell moulding
6. Special Casting . .
Processes as a process for higher quality
. castings with thin surface details
(1) Shell moulding .. .
. . 2. Know precision investment
(2) Precision investment .
castin casting used for complex shapes
J 3. Use permanent mould casting
(3) Permanent mould . .
. for mass production of relatively )
6 casting simple shapes 2 Teaching | 1. 2.
(4) Diecasting _ _ in class 3
. . 4. Apply die casting process for
(5) Vacuum diecasting
complex parts
(6) Low pressure
. . 5. Understand the advantages of
diecasting . . .
. . using centrifugal casting process
(7) Centrifugal casting
. . 6. Learn the advantages and
(8) Continuous casting . .
. applications of various other
(9) Squeeze casting . .
special casting process
7. Metal Forming
Processes 1. Understand the advantages of
(1) Nature of plastic | utilizing the metal working
deformation processes
(2) Rolling 2. Learn about different rolling )
. L Teaching | 1. 2.
7 (3) Forging processes and applications 6 in class 3
(4) Extrusion 3. Utilize different forging
(5) Wire drawing processes and applications
(6) Rod and dube drawing | 4. Understand different extrusion
(7) Swaging processes and applications
(8) Tube making
8. Sheet Metal Operations
(1) Press tool operations
(2) Shearing action
(3) Shearing operations
4) Drawin
“) g . 1. Understand the different types
(5) Draw die design .
L of sheet metal operations Teaching | 1. 2.
8 | (6) Spinning . i 4 :
(7) Bendin 2. Design sheet metal dies for in class 3
i
g . different applications
(8) Stretch Forming
9 Embossing and
Coining
(10) Sheet metal die
design
9. Welding Processes 1. Understand the varieties of )
L — . Teaching | 1. 2.
9 (1) Fabrication methods fabrication methods wused in 3 in class 3

(2) Gas welding and

manufacturing
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g;:lp Teaching content Teaching requirement Lesson Te;;t:;ng (;ite:é:
cutting 2. Utilize gas welding processes
(3) Gas cutting for low volume and repair work
(4) electric arc welding 3. Select different arc welding
(5) Resistance welding processes for large volume
(6) welding design manufacture
4. Use resistance  welding
processes for sheet metal joints
5. Design welded joints to
produce defect free weldments
10. Other Welding
Processes
(1) Thermit welding
(2) Electro slag welding
(3) Electron beam welding | 1. Understand the different types
(4) Laser beam welding of welding processes used for )
10 | (5) Forge welding special fabrication applications 2 Tiiag:: Sr;g 1‘32‘
(6) Friction welding 2. Learn brazing and soldering
(7) Diffusion welding applications
(8) Explosion welding
(9) Brazing
(10) Braze welding
(11) Soldering
1. Understand the basics of
powder metallurgy process
11. Powder Metallurgical | 2. Learn about various metal
(1) Introduction powder production methods
(2) Production of metallic | 3. Know the different steps
powder involved in powder metallurgy )
11 | (3) Processing methods part preparation 2 Tiﬁaglhal Sr;g 1\32\
(4) Advantages 4. Understand the advantages and
(5) Other compacting | limitations of powder metallurgy
methods 5. Learn other developments in
(6) Designing for P/M the compaction process
6. Design parts for powder
metallurgy process
12. Plastic Processing 1. Understand the basics and
(1) Introduction history of plastic materials for
(2) Plastic materials engineering )
12 | (3) Extrusion of plastics applications 6 Teaching | 1. 2.
in class 3

(4) Injection moulding
(5) Blow moulding
(6) thermoforming

2. Learn about different plastic
materials and their properties for
engineering application
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Chap " . . Teaching | objec
Tea "
- ching content Teaching requirement Lesson style s

(7 Thermosetting | 3. Know the different extrusion
materials processes used in making plastic
(8) Plastic product design | parts
4. Understand the injection
moulding process and other
variants of the same
5. Know the wvarious blow
moulding operations used in
making plastic parts
6. Learn thermoforming as a
method to make low cost plastic
parts with simple equipment
7. Understand the moulding
methods used for thermosetting
materials
8. Design plastic parts taking the
process and material requirements
into account
Table 4 Relationship between experiment content and lesson arrangement
Experim
P Co
ental
rre
attribute
Make | spo
s
a ndi
) (basic/c
. Method/instrum Studnets/ reques | ng
Experiement content lesson omprehe
ent Group t cou
nsive/de
. (do/op | rse
signfres | )
tional) | obj
earch ]
. ) ecti
innovati
ves
on)
Measurement Learn how to use the | 1. Stress frame | 2 30 basic Comp | 2
of residual | stress box to | pattern; ulsory
thermal stress | measure the residual | 2.Molding sand,
in cast iron stress, and | sand box and
understand and | molding tools;
verify the residual | 3.Melting
thermal stress caused | furnace,pouring
by the inconsistent | tools; 4. molten
thickness of | liquid iron
castings. 5. Pincer pliers;
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6. Hand saw;
7.\ernier

caliper.

V. Teaching Method

The teaching mainly relies on the in-class teaching, assisted by practice and homework.

VI. Evaluation Method
The assessment of Basic Course of Mechanical Manufacturing is to evaluate the degree of students
achieving the teaching objectives of the course, which reflects the degree of students achieving the

objectives of ability cultivation. The assessment methods are shown in Table 5 below.

Table 5 Course objectives and assessment methods

Evaluation | perce . . Related
Scores parts ntage Evaluation details objectives
It mainly assesses students' understanding and
In-class mastery of basic knowledge and skills.
performanc | 10% | Evaluate students' answers to questions and their 1. 2. 3
e participation in class discussions. Practice effect in
Usual class. will count 10% towards the course grade.
performa
nce It mainly assesses students' understanding and

mastery of each lesson. Calculate the average score
of all assignments and count it into the total score
by 30%.

homework | 30%

It mainly assesses the measurement of internal

Experime/| Experiment 10% | stress of castings. Scores are given on the basis of 3

nt al report experiment results and report.
It mainly assesses the students’ understanding an
mastery of basic principles and theories of
common manufacturing processes and relevant
design and analysis methods.
The aspects of final exam and corresponding score
are shown as follows:
1. Multiple choices or definition of terminologies,
Final Exam 50% 20 for objective 1; _ _ 1. 2.3
Exam result 2. True or false or completion questions, 15 for
objective 1;
3. Short answer or drawing questions, 30 for
objective 3;

4. Calculation questions, 15 for objective 1;

5. Analyzing questions, 20 for objective 1;

Final exam will count 50% towards the course
grade.
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The grading standards of this course for each assessment link of the course are shown in Table 6.

Table 6 The grading standards of this course

Evaluation parts Grading standards

According to the situation of answering questions, there are five grades:
excellent (90-100), good (80-89), middle (70-79), passed (60-69), failed
(below 60 points), on the basis of grades combined with class performance as
appropriate to give points.

Usual performance

) According to the completion of the experiment report and
Experiment Ex(pf(;:;:f nt result, there are five grades: Excellent (90-100), good (80-89),
middle (70-79), passed (60-69), failed (below 60).
. According to the completion of the test, according to the scoring rules will be
Final Exam

graded.

The score distribution matrix of assessment methods and course objectives is shown in Table 7.

Table 7 Assessment methods and course target score distribution matrix

Part 1
. Part 2 Part 3
(in-class .
(experiment) (exam)
performance)
(K2) (K3)
(KL
Percentage 0.40 0.10 0.50
Objective 1 (M1) 0.30 0 0.20
Percentage of | gpiective 2 (M2) 0.40 0 0.30
the objectives
Objective 3 (M3) 0.30 1.0 0.50

VIIl. Recommended Teaching Materials and Reference Materials

Textbook:

[1] P.N. Rao, Manufacturing Technology: foundry, forming and welding, Volume 1, Edition 3, China
Machine Press, 2009

References:

[1] Zhangxiao Zhu, Kefu Yao. Engineering Materials, Edition 5, Beijing, Tsinghua University Press,
2011.

[2] Qiwen Shen. Foundation of Materials Forming Process, Edition 3, Chemical Industry Press, 2003.

[3] Shaowen Yan. Foundation of Materials Forming Process, Edition 2, Tsinghua University Press,

2008.
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(EHRMESHEANE) BFEXHN

Interchangeability and Technical Measurement

Course name: Interchangeability and Technical Measurement Course code: 31910
Course type: Basic discipline-related course (Required elective course)

Total teaching hours: 32 (Classroom Hours: 18, Laboratory Hours or Tutorial Hours:14)
Credit: 2.0

Prerequisites: Machinery design, engineering drawing, mechanics of materials, machinery

manufacturing
Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

This course is a basic discipline-related course, it plays an important role as a bridge between
mechanical design and mechanical manufacturing. It is a fundamental subject which is closely related to
the development of machinery industry. Especially for mechanical engineers, reasonable interchangeability
design is the key to the success of mechanical system design. After study of this course, students can
improve their ability of accuracy design for mechanical parts, firmly establish the concept of precision
machining, be able to correctly apply relevant national standards or ISO standards to master the principles
and methods of accuracy design and measurement, and supplement the rapid development of modern
measurement technology. Students can master the basic knowledge of measurement technology and quality
assessment through experiments.

Except the basic teaching content, each chapter of this course adds discussions about the demand for
engineers with high-tech manufacturing and measurement ability in the socialist modernization
construction. Let the students think about this aspect in the course of teaching, and help the students to set
up their learning goals at the same time, strengthen the confidence of the construction of the motherland,

and strive for the realization of faster, stronger and more precise modern production.

I1. Course Objectives

Course Objective 1: Have the ability to accurately describe the development status of machinery
manufacturing and technical measurement technology at home and abroad, to find the advantages and

disadvantages of current domestic technology through comparisons and to promote national pride and
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cultivate patriotism. Understand the rigor and scientific spirit required in manufacturing and technical
measurement processes, and be able to accurately explain the role of interchangeability design in
mechanical design and manufacturing processes.

Course Objective 2: Grasp the generalities, definitions, symbols, and indication on drawings of the
dimensional, geometrical tolerance and surface roughness. Grasp the skill to use the Geometrical product
specifications in the precision designing of mechanical parts, and lay the technology foundation for the
mechanical jobs.

Course Objective 3: Have the ability to design the geometrical precision of products, be able to read,
interpret and design the dimensional, geometrical tolerance and roughness in an engineering drawing.

Course Objective 4: Master the skill to use general measuring instruments, to process the measured

data, and to evaluate the precision quality of geometrical products.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Interchangeability and Technical

Measurement )
Index points of
graduation Content
requirements

The feelings of real engineering environment, system engineering exercise practice
2.2 learning experience, achieve refined to complex practical engineering problems,
definition, modeling, analysis and evaluation.

Table 2. The supporting relationship between the course objectives of  {Interchangeability and Technical
Measurement) and the index points of graduation requirements

Index points of graduation 29
requirements '
Course objectives 1. 2.3 4
Intensity of support H

IV. Basic course content and teaching arrangement

The teaching arrangement of this course is mainly composed of two parts: theory lectures and
measurement experiments. The arrangement for theory lectures is shown in table 3, and experiment
arrangement is shown in table 4.
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Table 3 Relationship between course objectives and teaching content

Teachi | Teac C;):r
Chapter Course content Teaching requirements ng hing objec
hours | type s
1. Understand the concept of
interchangeability
2. Know the concept and
classification of standards
Unit1 Introduction 3. Have the ability to use
1.1 Interchangeability. preferred values when making Lectu
1 e . . 1 1. 2
1.2 Standardization. machinery design re
3. Series of preferred values 4.Students discuss in groups the
typical advanced manufacturing
technology at home and abroad,
arouse students' patriotism and
creative spirit
Unit 2 Limits and fits of 1.Underst_ar_1q the basic terms
. . and definitions related with
plain workpiece . . Lectu
; - dimension tolerance
2.1 Basic terms and definitions o Know about the related re and
2 2.2 Standards of limits and fits st.an dards 3 exper | 2. 3
2.3 Selection ofllmlts_and fl_ts 3. Able to give the reasonable iment
2.4 General dimension A . S
accuracy design for mechanical
tolerance
parts
3. Understand the basic
concept of metrology
4. Know the most commonly
used metrological equipment
Unit 3 Fundamentals of | and measurement methods
geometrical quantity | 5. Able to process the
measurement measurement data Lectu
3 3.1 Introduction 6. Students discuss the current 2 reand | 1. 3.
3.2 Metrological equipment | advanced technical tutori 4
and measurement methods measurement  technology in al
3.3 measurement error and | groups, and present their
data treatment understanding  of  precision
measurement and error
treatment. Stimulate students'
desire for advanced technology
and motivation for learning.
Unit 4 Geometrical
tolerance 1. Know basic concepts of
4.1 General .
o . geometrical tolerance
4.2 Indication of geometrical S .
X 2. Able to indicate geometrical
tolerance on engineer . L
drawi tolerances  in  engineering Lectu
rawings .
A . drawings correctly re and
4.3 definition of geometrical . 1. 2,
4 3. Able to choose geometrical 5 exper
tolerance o~ ; 3. 4
- tolerance  characteristics and iment
4.4 Tolerance principles
grades correctly S

4.5 Assessment and
Measurement of geometrical
deviations
4.6 Selection of geometrical
tolerance

4. Able to assess and measure
the geometrical deviations
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Teachi | Teac C::r
Chapter Course content Teaching requirements ng hing obiec
hours | type 0
tives
Unit5 Surface roughness
5.1 Basic terms and definitions
5.2 Main evaluation )
£ surf 1. Understand basic concepts
parameters of surface related to the surface
roughness roughness
. . - Lectu
5.3 Principles for selecting 2. Able to indicate the re and
5 surface roughness parameters different surface roughness 3 exper 2 3
_g P requirement in a certain , pt 4
5.4 Graphical symbols and engineering drawings Imen
. S
notation correctly
5 5 Indication of surface 3. Able to measure the surface
. roughness
texture requirements on
engineering drawing
5.6 Measurement techniques
Unit6 Accuracy design of _
cylindrical involute gear 1. Understand the eve}luat_lon
parameters of cylindrical Lectu
6.1 General involute gear reand | , .
6 6.2 Evaluation parameters of 2. Know the related standards 2 exper | 7" 4 ’
cylindrical involute gear of accuracy design of Iment
. cylindrical involute gear S
6.3 Accuracy design of
cylindrical involute gear
1. Know about some most
Unit 7 Computer-aided commonly used coordinate
measurement machines
measurement (support Course
o (supp 2. Know about the most
Objective 1) commonly used  coordinate Lectu
7 1. Structure of coordinate measurement software 2 e 1. 2
measurement machine 3.Understand the development
2 Proced £ di status of CMM technology in
- Procedures of coordinate China and inspire students'
measurement patriotic feelings and aspirations
to serve the motherland
Table 4 Relationship between course objectives and course experiment
. Cours
Experiment Experiment eqmgmen Hour ':;jsn;? IIZ;? '\g?;g?t e
title content t S group | ty | optional oityeeé:t
Measurement | Master the use of | Vertical 2 4-5 Bas | Mandato | 3 4
experiment vertical optimeter | optimeter ic ry
for shaft | and process the
diameter with | measurement data
vertical correctly.
optimeter
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Geometrical Master the use of Dial 4 3-4 Inte | Mandato | 3 4
errors dial indicator and indicator grat | ry
measurement | the measurement ed
for gear box method of
geometrical errors;
Process the
measurement data

correctly.
Measurement | Learn to measure | Hand-held | 2 4-5 Bas | Mandato | 3 4
experiment the surface surface ic ry
for  surface | roughness of parts | roughness
roughness with a hand-held meter
surface roughness
meter
Measurement | Master the use of | Tooth 4 3-4 Bas | Mandato | 34
experiments tooth thickness thickness ic ry
of accuracy caliper, common caliper,
parameter for | normal common
cylindrical micrometer, gear normal
involute gear | radial runout micromete
measuring r, gear

instrument; Master | radial
the measurement runout

data treatment. measuring
instrument
Measurement | Master the use of Image 2 5-6 Bas | Mandato | 1,3,4
experiment machine vision measuring ic ry
by using instrument machine
machine
vision

V. Teaching method and arrangements of practice teaching

The course mainly consists of lectures, measurement experiments and assignments. All lectures will
be given in English. Multimedia teaching method will be chosen to present all contents including lectures
and experiments.

The arrangement of practice teaching content is given in Table 5.

Table 5 Arrangements of practice teaching

Measuring Teachin | Number Compulsor
. Instrument Property .
objects g hours /group y / elective
. Vertical .
Diameter of axle . 2 10 Basic Compulsory
Optimeter

Geometrical errors Dialgauge 4 10 Comprehensive | Compulsor
of block parts gaug P P y
Roughness Surfagauge | 2 10 Basic Compulsory
Cylindrical gear gear tooth 4 10 Comprehensive | Compulsory
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micrometer,
Gear Tooth
caliper, etc.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 6 Course objectives and assessment methods

Correspon
Score Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives
Usual | Assignmen To assess the level of understanding knowledge
performan | ts and | 50% | taught in class and the experimental operation 2. 3
ce experiment skills, accounting for 50% of total score
S
To assess the ability to use course knowledge to
Exam Final test 500, | 9IVe th_e correct answers in final test paper, 1. 2. 3.4
accounting for 50% of total score.

The grading criteria of this course for each assessment method are presented in Table 7.

Table 7 The grading criteria for each assessment method

Assessment methods

Grading criteria

Assignments

/According to the condition of completion, there will be four levels:
Excellence (90-100, good (75-89, normal (60-74), fail (below 60). Adjust the

score depending the class attendance.

Final test

/According to the answer and score judgement standard

The score allocation matrix of assessment methods and course objectives are given in Table 8.

Table 8 Assessment methods and score allocation matrix

Assessment 1 .
i Assessment 2 (Final
(Assignments,
. test) (K2)
experiments) (K1)
Percentage 04 0.6
Score percentage of | Objective 1 (M1) 0 0.2
course objective for o
Objective 2 (M2) 0.4 0.3
each assessment
method Objective 3 (M3) 0.6 0.3
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Assessment 1
(Assignments,
experiments) (K1)

Assessment 2 (Final
test) (K2)

Objective 4 (M4) 0 0.2

The evaluation criteria of the course objectives can be determined on the basis of assessment method,

grading criteria and course objective allocation matrix, as shown in Table 9.

Table 9 Evaluation criteria of the course objectives

Evaluation criteria
Course Course Course olgggtl}?/is Course
objectives objectives objectives achiJe vement objectives
Course objectives achievement, | achievement, | achievement, average ' | achievement,
average average average valueg average value
value 0.9-1 value 0.8-0.9 | value 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Middle Pass Fail
Able to Able to
describe  the Able to | Able o rougr_lly
development - describe the
status of describe  the corre_ctly development Not _ able to
machiner development describe  the status of describe the
manufactirin status of | development machiner development
and technicgl machinery status of manufacth/rin status of
Course Objective 1: Have | measurement manufacturi_ng machinery . g and machinery .
> ’ and technical | manufacturing . manufacturing
the ability to accurately | technology, q hnical technical q hnical
describe the development | and to measurement and technica measurement | " technica
status of  machinery | understand the technology, to | measurement technology, to measurement
manufacturin and | ricor and understand the | technology, to understan d' technology, to
. 9 gor . .| rigor and | understand the - understand the
technical  measurement | scientific spirit ientifi | q the rigor and | . q
technology at home and | required in sclentific spirit | rigor ~— an scientific rigor an
abroad. Understand the | manufacturin required I | scientific spirit spirit required scientific - spirit
rigor a-nd scientific spirit | and technicgl manufacturing | required in iI’F]) | required in
gor and P and technical | manufacturing . manufacturing
required in manufacturing | measurement q hnical manufacturin q hnical
and technical | processes measurement | and technica g and | @ technica
processes very | measurement . measurement
measurement processes, | accurately technical
correctly, and | processes, and processes, and
and be able to accurately | and correctly, measurement
: be able to|be able to be not able to
explain the role of | and be able to . . processes, :
. - . . explain the | explain the explain the role
interchangeability design | explain the role of | role of and be able to of
in mechanical design and | role of | . h bil | i h bi explain  the | . h bili
manufacturing processes. | interchangeabi Interchangeabll | Interchangeab role of Interchangeabili
' lity desian in ity design in | lity design in interchanaeab ty design in
mélchanic%l mechanical mechanical ilitv desi gn in mechanical
desian and design and | design and me)(/:hani(?al design and
man%facturin manufacturing | manufacturing desian  and manufacturing
[0CESSES g processes very | processes man?.lfacturin processes.
gccurately correctly. correctly. g processes
and correctly. roughly.
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Evaluation criteria

Course Course Course C_our_se Course
S e L objectives e
objectives objectives objectives achievement objectives
Course objectives achievement, | achievement, | achievement, average " | achievement,
average average average valueg average value
value 0.9-1 value 0.8-0.9 | value 0.7-0.79 0-0.59
0.6-0.69
Excellent Good Middle Pass Fail
I Able to Able to
Course Obijective 2 accurately Able to very | Able to roughly Not able to
Grasp the generalities, correctly correctly
S and correctly understand understand the
definitions, symbols, and understand understand understand the the definitions
indication on drawings of L the definitions, | definitions, . '
. - the definitions, definitions, symbols  and
the dimensional, symbols and | symbols and g
. symbols and | ;7. - symbols and | indicate
geometrical tolerance and | ;7 . indicate indicate " . .
indicate . . . X indicate dimensional,
surface roughness. Grasp | . . dimensional, dimensional, . . -
. dimensional, - - dimensional, | geometrical
the skill to wuse the : geometrical geometrical X
. geometrical geometrical tolerance  and
Geometrical product tolerance and | tolerance and
e . tolerance and tolerance and | surface
specifications in  the surface surface
.- - surface surface roughness  on
precision designing of roughness on | roughness on .
. roughness on . . roughness on | drawings.
mechanical parts. drawi drawings. drawings. .
rawings. drawings.
Course Objective 2: Have | Able to
the ability to design the | accurately Proficiently Correctly Roughly Not able to
geometrical precision of | and correctly | design the | design the | design the | design the
products, be able to read, | design the | dimensional, | dimensional, dimensional, | dimensional,
interpret and design the | dimensional, geometrical geometrical geometrical geometrical
dimensional, geometrical | geometrical tolerance and | tolerance and | tolerance and | tolerance  and
tolerance and roughness | tolerance and | roughness of | roughness of | roughness of | roughness  of
in an engineering | roughness of | products. products. products. products.
drawing. products.
Possess  the | Possess  the
Possess  the | it to | ability  to
Fully be able | ability to y y Not able to use
ey correctly use | roughly use
I to use general | proficiently general
Course Objective 3 : . general general .
. measuring use general . . measuring
Master the skill to use | . . measuring measuring .
: Instruments, to | measuring . . Instruments, to
general measuring . Instruments, to | Instruments,
; process the | instruments, to process the
instruments, to process process  the | to process the
measured data, | process the measured data,
the measured data, and to measured data, | measured
L and to evaluate | measured data, and to evaluate
evaluate the precision . and to | data, and to .
X . the precision | and to evaluate the  precision
guality of geometrical . . evaluate  the | evaluate the .
quality of | the precision e . quality of
products. . . precision precision .
geometrical quality of . . geometrical
: quality of | quality of
products. geometrical ical ical products.s
roducts geometrica geometrica
P ' products. products.

VII. Recommended textbooks and reference materials

Textbook:

[1] Zhang Yanfu, Fundamental of geometrical tolerance and measurement technology, Beihang University

Press, 2015.

Reference books:

[1] Li Beizhi, Interchangeability and Technical Measurement (in Chinese), Huazhong University of
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Science and Technology Press, 2017
[2] Hua Guoliang, Precision Measurement Technology (in Chinese), Tsinghua University Press, 2011
[3] Gene R. Cogorno, Geometric dimensioning and tolerancing for mechanical design, McGraw-Hill
Education, 2011
[4] Georg Henzold, Geometrical Dimensioning and Tolerancing for Design, Manufacturing and Inspection,
Oxford: Butterworth-Heinem- ann. 2011.

Online resource:

[1] https://www.icourse163.org/course/HIT-1002028013
[2] https://www.icourse163.org/course/CHD-1002143006
[3] https://www.icourse163.org/course/NJUST-1206162804

Teaching group: Lieshan Zhang, Meibao Wang, Xingwen Gao Course administrator: Lieshan Zhang
Written by: Lieshan Zhang Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: Mar 21, 2021
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Mechanical Manufacturing Technology

Course name: Mechanical Manufacturing Technology Course code: 31915
Course type: Specialized course (Compulsory)

Total teaching hours: 48 (Lecture Hours: 45 Laboratory Hours 3)

Credit: 3

Prerequisites: Mechanical drawing, Theoretical Mechanics, Mechanics of Materials, Metal Materials
& Heat Treatment, Metal Technology, Mechanics Principle, Mechanics Design, Metal Cutting Principle &
Machine Tool

Major: Mechanical Design, Manufacturing and its automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Mechanical manufacturing technology is a professional basic course for the major of mechanical design,
manufacturing and automation. The course is about the manufacturing process and assembly process of
mechanical parts. It aims to equip students with the knowledge of basic theory, skills of manufacturing

process.

I1. Course Objectives

Course Objective 1: Cultivate the spirit of patriotism, dedication, excellence, meticulousness and
pursuit of excellence, inherit the value concept of Chinese craftsmanship, and establish the sense of mission
to realize the Chinese dream of the great rejuvenation of the Chinese nation.

Course Objective 2: Master basic theory and basic knowledge of mechanical parts processing and
assembly process, including: concept of references, positioning principle, dimension chain, Processing
quality, positioning error, grip design, processing procedure, assembly technique, advanced manufacturing
technology etc..

Course Objective 3: Have the ability to analyze and develop parts processing procedures and
mechanical assembly processes, analyze and design tooling and fixture, analyze and solve machining and
assembly quality problems, analyze the rationality of product structure from the point of view of
Technology.

Course Objective 4: Have good awareness and basic knowledge on environmental protection,
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establish the concept of green manufacturing, take full account of environmental factors in the formulation
of the process specification.
Course Objective 5:  Command the methods of economic analysis, and have the ability to improve

the economy of mechanical products by reasonable manufacturing process and fixture design.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Mechanical Manufacturing Technology)

Index points of
graduation Content
requirements

Know about the status and development trend of mechanical engineering.
Familiar with new products, new process, new technology and new

3.1 equipment research, development basic procedure. Have the attitude and
consciousness of innovation in solving complex mechanical engineering
problem.

Able to evaluate the impact of solution plan of mechanical engineering problem

6.3 on society, health, safety, law and cultural influence, and take the

responsibility.

Able to establish the concept of green manufacturing, and to evaluate the effect
7.2 of engineering practice on the sustainable development of environment and
society.

Understand the socialist core values, to understand the national conditions, to
8.2 safeguard national interests, has the sense of responsibility to promote national
rejuvenation and social progress.

Master the economic analysis and decision making methods, economic
111 evaluation methods of environmental protection, and technological theory and
methods.

Table 2. The supporting relationship between the course objectives of Mechanical Manufacturing
Technology and the index points of graduation requirements

Index points of graduation

. 31 6.3 7.2 8.2 111
requirements
Course objectives 1 9 3 1 4
Intensity of support H H H M M
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V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

: cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing bi
hours | type objec
tives
1. Understand the research object, content
and requirement  of  mechanical
I . manufacturing technology.
1 Unit 1 Introduction 2. Understand the development of 2 Lectu | 1,2,3,
mechanical manufacturing engineering. re 4,5
3. Discusses that "manufacturing power"
is the foundation of a powerful country,
combining current events and history.
1. Understand the concept and difference
of production process and process.
2. Understanding of production planning
and production, process characteristics of
various types of
production.
Unit 2: Basic concept | 3. Understand the concept of the
9 of mechanical | workpiece positio 4 Lectu 234
manufacturing ning and the locating datum, the principle re ”
process r and
method of Positioning. Grasp the
restrictions of different positioning
elements and positioning methods on
the freedom of parts.
4. Understand the concept of assembly
benchmark and positioning.
1. Understand the concept and content of
machining process.
2. Master the process arrangement and
design method of machining.
3. Master machining process design
Unit 3: Design of | methods.
3 machining process 4. Understand compute 8 Lectu | 1,2,3,
r aided process planning. re 4,5
5. Understand the productivity and
economic analysis of the process.
6. Through learning the deeds of "great
craftsmen”, students' feelings of home
country, professional belonging and
mission are aroused.
1. Understand the concept of machining 9
quality and its content.
2. Understanding the main factors
affecting the machining accuracy.
. . 3. Master the comprehensive analysis Lectu
4 ::Jonr:':rgl. oAfnrar:gllzLSina;zg method of machining error. _ reand | 1,2,3,
. 4. Understand the factors affecting exper 4,5
quality surface quality analysis methods and iment

control methods.

5. Through learning programs such as
"national treasure"”, "national treasure
talks" and the deeds of "great country
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Chapter

Course content

Teaching requirements

Teachi

ng
hours

Teac
hing
type

cours

objec
tives

craftsmen”, we can cultivate students'
craftsmanship ~ spirit and  stimulate
national pride.

Unit 5:
parts
technology

Typical
processing

1. Master the machining technology of
shaft parts.

2. Master the machining technology of
carriage parts.

3. Know the machining technology of
other typical parts.

Lectu
re

2,34

Unit 6: Basic
principles of jig
design

1. Know about the content of jig design.
2. Master the workpiece positioning in the
jig, clamping methods and related parts of
the design, positioning error calculation
method.

3. Understand the design method of
special jig.

4. Understand the method of computer
aided fixture design.

Lectu
re

2,35

Unit 7: Typical jig
design

1. Understand the function, structure and
design requirements of the drill jig.

2. Understand the function, structure and
design requirements of the boring jig.

3. Understand the function, structure and
design requirements of the milling jig.

4. Understand the function, structure and
design requirements of the lathe jig.

5. Taking lithography as an example, the
paper illustrates the influence of assembly
technology on product quality and
stimulates the sense of responsibility of
students.

Lectu
re

1,2

Unit 8:
Fundamentals of
machine  assembly
process

1. Understand the concept and content of
machine assembly process.

2. Know the composition of machine
assembly dimension chain.

3. Understand the method of ensuring
assembly accuracy.

4. Understand the assembly process
specification p

reparation.

5. Understand assembly automation and
computer aided assembly process design.

Lectu
re

1,2
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Table 4 Class hour allocation for experimental teaching content

Experiment )
. Require
) No. of attribute Correspon
Equipment or ment .
i . . students | (hasic/compreh ding
Experiment Content outline Experiment Hour . (compulso
. ineach | ensive/design/res course
environment ry/optiona L
group earch ) objective
innovation)
statistical Understand  the
. . A batch of
analysis of | connotation  and
. . processed . compuls
machining | influence of 2 35 Basic 2,5
o . parts, ory
error machining quality )
micrometer
of parts.
Understand Typical
typical machining
machine Know about | machine
. o . compuls
tools and | typical machining | tools and | 1 35 Basic 2,3,5
. . . ory
fixtures tools and fixtures. fixtures,
production
workshop

V. Teaching method

Mechanical manufacturing technology is a highly practical course, we must adhere to the principle of
both theory and Practice. The teacher should combine the project from the actual production to carry on the
project teaching. Through the narrative of the teacher, the students can understand how to analyze the
causes of the engineering problems, optimize the selection of solutions and solve the problems in solving
the practical engineering problems. The heuristic and discussion teaching methods were used to cultivate
students' ability to think, analyze and solve problems. Teachers guide and encourage students to acquire

knowledge through practice and self-learning, increase the question and answer questions and other

teaching sections.

VI. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 5 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce - :
Assessment details ding
category | t methods | ntage R
objectives
Classroom Assess the level of understanding basic knowledge.
performanc | 10% in ol 1,2
Usual | e Attendance and study performance in classroom
performa
nce :
Mid-term 20% | Open book examination 1
exam
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Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives
Two experiments: No.l: Statistical analysis of
Experime | Experiment 10% machining error and geometry measurement of 19
nts report cutting tools, No.2 Understand the technical scope '
of various machine tools
It mainly assesses students' understanding of the
knowledge based on the exam paper. The paper
Final structure and score distribution are as follows:
exam Exam 60% | Filling in blank 20%, single choice 20%, right or 1,2
wrong questions 10%, short answer questions
10% and calculation questions or analysis
questions 40%.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 6 The grading criteria for each assessment method

the score depending the class attendance.

Assessment ) -
methods Grading criteria
Classroom According to the condition of completion, there will be four levels:
performance Excellence (90-100, good (75-89, normal (60-74), fail (below 60). Adjust

assignments

According to the quality of the assignment, there will be four levels:
Excellence (90-100, good (75-89, normal (60-74), fail (below 60).

Mid-term exam

According to the exam paper grading criteria.

Experiment report

According to the quality of the report, there will be four levels: Excellence
(90-100, good (75-89, normal (60-74), fail (below 60).

Exam

According to the exam paper grading criteria.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 7 Assessment methods and score allocation matrix

Assessment 1 Assessment 2 Assessment 3 Assessment 4
(Classroom (Experiment) | (mid-term Exam)| (Final Exam)
performance) (K1) (K2) (K2) (K2)
Percentage 0.1 0.1 0.2 0.6
Score Objective 1
percentag (ML) 0.4 0.3 0.3 0
e of Objective 2
course (M2) 0.6 0.7 0.2 0.6
objective | Objective 3
for each (M3) 0 0 0.1 0.1
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Assessment 1 Assessment 2 Assessment 3 Assessment 4
(Classroom (Experiment) | (mid-term Exam)| (Final Exam)
performance) (K1) (K2) (K2) (K2)
assessme | Objective 4
nt (M2 0 0 0.2 0.1
method | Objective 5
(M5) 0 0 0.2 0.2

VII. Recommended textbooks and reference materials

Textbook:

[1] Xiaozhong Ren, Naifei Ren, Hongjun Wang, Fundamentals of manufacturing technology:
English-Chinese Bilingual [M]. China Mechanical Press, 2014.

[2] Serope Kalpakjian, Stephen R. Schmid, Manufacturing Engineering and Technology, Pearson
Education,2013.

Teaching group:  Hongjun Li, etc. Course administrator: Hongjun Li
Written by: Hongjun Li Reviewed by: Jian Zhou
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 27, 2021
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Mechanical System Design

Course Chinese Name: Mechanical System Design Course Code: 31916

English name of the course: Mechanical System Design

Course category: professional education (compulsory)

Total class hours: 32 class hours (including lecture hours: 32 class hours)

Credits: 2.0

Prerequisite courses: mechanical principle, mechanical design, control engineering foundation

Applicable major: mechanical design and manufacturing and its automation, intelligent
manufacturing, etc.

Department: Department of Mechanical Design and Manufacturing

1. Course introduction

Mechanical system design is an elective course in the direction of mechanical engineering that
explains the basic components of modern machinery and how these components constitute a complete and
coordinated complex system. The mechanical system is the matrix of various mechanical equipment, and
the design and manufacture of advanced mechanical systems is an important part of the realization of
China's manufacturing strategy. Through the study of the mechanical system design course, students can
have a clear basic concept, necessary basic knowledge, more proficient design calculation ability, certain
analysis ability and preliminary overall for the composition, layout, and evaluation of the design plan of the
mechanical system. Scheme design ability. Through the study of this course, the trained students can use a
systematic point of view to understand the rules and characteristics of general mechanical product design
from the perspective of the whole machine. Through the study of this course, students will be able to weigh
the status of each subsystem in the overall design based on such a knowledge system when designing
modern mechanical systems. At the same time, combining the characteristics of the machinery
manufacturing industry in the course, facing the main battlefield of China's manufacturing power strategy,
introducing excellent mechanical products and related core technology breakthrough cases in the
surrounding and major projects, inspiring students' interest in learning, cultivating students' great country
craftsman spirit for excellence, and inspiring Students' home and country feelings and mission of serving
the country with science and technology.

2. Course objectives

Course objective 1: Combining the role of mechanical system design in realizing the strategy of

making China a strong country, by introducing excellent mechanical products and related core technology
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breakthrough cases in the surrounding and major projects, cultivate students' spirit of great craftsmanship
for excellence, and inspire students to serve the country with science and technology. National sentiments
and mission.

Course objective 2: Master the basic theories, basic knowledge and basic concepts of mechanical
system design. Master the overall scheme of mechanical system, execution system, transmission system,
support system, control system, manipulation and safety system, lubrication and cooling system, etc.,
classification, composition and design principles and methods. And strengthen the overall understanding of
mechanical system design, expand the knowledge of mechanical structure and enhance the ability of
structural design, master the basic methods and technologies of mechanical product design, develop the
habit of comprehensive analysis and comprehensive consideration of problems, and cultivate a good
scientific attitude and innovative spirit .

Course objective 3: Have relatively proficient mechanical system design and calculation ability,
certain analysis ability and preliminary overall plan design ability, and be able to select suitable materials
and processing at the most economical price on the premise of meeting technical and economic
requirements Means, design a reasonable mechanical system, and be able to consider social, health, safety,
legal, cultural and environmental factors in the design.

Course objective 4: Have the ability to apply 3D modeling and simulation, finite element,
engineering numerical calculation and other software for mechanical system modeling, prediction and
simulation.

3. Graduation requirements supported by curriculum teaching objectives

The graduation requirements index points supported by this course are shown in Table 1, and the
supporting relationship of the course teaching objectives to the index points supporting graduation

requirements is shown in Table 2.

Table 1 Graduation requirements index points supported by "Mechanical System Design"

Index points for
graduation Graduation requirement index point content
requirements

Understand the current status and development trends of mechanical
engineering, be familiar with the basic process of research and development
3.1 of new products, new processes, new technologies and new equipment, and
have the attitude and awareness of pursuing innovation in solving complex
mechanical engineering problems.

Be able to identify clear design requirements and propose design solutions
3.3 for complex mechanical engineering problems, and be able to consider
social, health, safety, legal, cultural, and environmental factors.

Be able to select and use appropriate technical means and modern
5.2 engineering tools to model, predict and simulate complex mechanical
engineering problems.
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8.2

Understand the core values of socialism, understand national conditions,
safeguard national interests, and have a sense of responsibility to promote
national rejuvenation and social progress.

Table 2 The supporting relationship of the "Mechanical System Design™ course objectives to the index

points supporting graduation requirements

In ints of ti
dex poin s of graduation 31 32 5.2 8.2
requirements
Course objectives 2 3 4 1
Intensity of support M M M L

4. Basic teaching content and class time arrangement

The basic teaching content, teaching requirements, class schedule, teaching methods and the

relationship with the course objectives of this course are shown in Table 3.

Table 3 The relationship between course objectives and teaching content

chap
ter

Teaching content

Teaching requirements

Class

hours

teachin
g

method
S

Course
objective
S

1 Introduction

(1) The position
and function of
mechanical system
design in
mechanical
engineering
science
(2) Tasks,
principles and
requirements  of
mechanical system
design

(3) Introduction to
the mechanical
system design
method and the
development  of
mechanical design

basic

1. Combining current affairs hotspots to
introduce excellent mechanical products
around and in major projects to stimulate
students' interest in learning, family and
country feelings, sense of pride and
mission. For example, the introduction of
the "Ben Ben™ robot cow and the Chinese
Mars rover "Tianwen No. 1" by our alumni
Wang Xingxing at the 2021 Spring Festival
Gala, and comparison with the American
Mars rover "Perseverance", etc.

2. Introduce the knowledge system
framework of this course; course teaching
objectives, supporting graduation
requirements, status in the course system of
this major, teaching content, assessment
methods and score ratio;

3. Understand the position and role of
mechanical system design in mechanical
engineering science;

4. Master the tasks, basic principles and
requirements of mechanical system design;
5. Understand the development of
mechanical system design methods and
mechanical design.

Classro
om
teaching

2. Overall design
of mechanical
system

Q) Functional
principle design of
mechanical system

1. Master the requirements, basic processes
and methods of the functional principle
design of the mechanical system;

2. Master the requirements, basic processes
and methods of the overall design of the
mechanical system structure.

Classro
om
teaching
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teachin

chap . . . Class g C_ourge
ter Teaching content Teaching requirements method objective
hours S S
(2) Overall design | 3. Arrange major tasks for mechanical
of mechanical | product design.
system structure
1. Through the introduction of relevant core
technology breakthrough cases, students
will be inspired to serve the country with
science and technology and their mission.
For example, the introduction of Wang Fan,
a young teacher from the School of
Computer Control, published the school’s
first AFM  cover article, a new
3.eslierr1form system high-performance biocompatible artificial
g muscle based on functional bacterial
(1) Type and . X
2 cellulose and polypyrrole, which will be Classro
composition of ! . 1. 2, 3.
3 . used as an execution system in software 6 om
execution system . . 4
. robots and wearable devices. And other teaching
(2) The design of | .. .
. fields have been widely used.
the execution .
svstem 2. Understand the type and composition of
y the execution system; 3. Master the basic
requirements, characteristics and design
methods of the execution system such as
the execution axis.
4. Report and discussion of design
requirements and principle schemes for
large-scale  operations of mechanical
product design
1. Understand the composition and
classification of the transmission system;
2. Grasp the basic requirements,
characteristics and design methods of
common transmission systems such as
4.  Transmission | speed change devices, start-stop, and
system design reversing devices;
@ The | 3. Understand the design principles of the
composition and | inline drive system.
classification  of | 4. Through the introduction of scientific
the transmission | research projects in which teachers and Classro
. ; 1. 2. 3.
4 | system enterprises cooperate to solve key technical 6 om 4
(2) Motion design | problems of intelligent equipment, cultivate teaching

of  transmission
system

3 Design
principles of inline
drive system

students' professionalism and the spirit of
great country craftsmen. Such as Zhejiang
Province's major science and technology
project "Key technology research and
complete equipment industrialization of
fully automatic non-contact identification
system antenna coil production™ and so on.

5. Report and discussion on the overall
design plan of mechanical product design
large-scale operation design
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chap
ter

Teaching content

Teaching requirements

Class

hours

teachin
g

method
S

Course
objective
S

5. Support system
design

(1) Type and
composition of
support system

(2) Static stiffness
of supporting
system

3) Dynamic
characteristics  of
the supporting
system

4 Thermal
characteristics  of
the support system
(5) The foundation
of the mechanical
system

1. Understand the type and composition of
the supporting system;

2. Master the basic requirements and design
methods of the supporting system;

3. Master the analysis methods and
improvement measures of the static
stiffness, dynamic characteristics and
thermal characteristics of the supporting
system;

4. Understand the common basis and
characteristics of mechanical systems.

Classro
om
teaching

2. 3. 4

6. Control system
design

(1) The role,
classification and
composition of the
control system

(2) Control motor
and position
detection device
(3) Servo system
design

1. Understand the role, classification and
composition of the control system;

2. Familiar with the control motor and
position detection device;

3. Understand servo system design.

4. Mechanical product design major job
design structure design report discussion

Classro
om
teaching

6. 6. Control
system and safety
system design
7.(1) Control
system design
8.(2) Safety
system design

1. Understand the role, classification and
composition of the control system and
safety system;

2. Master the basic requirements,
characteristics and design methods of
common operating systems and safety
systems. 3. Design defense report for major
mechanical product design operations

Classro
om
teaching

2\ 3\ 4

9. Lubrication
system and
cooling system

Q) Lubricating
material

(2) Supply method
of lubricating oil
(grease)

(3 Thin il
centralized
lubrication system
9.(4) Dry oil
lubrication system
10. (5)  Cooling
system

1. The role, classification and composition
of lubrication system and cooling system;

2. Grasp the characteristics and supply
methods of common lubricating materials;
3. Master the basic requirements,
characteristics and design methods of thin
oil and dry oil lubrication systems;

4. Understand the basic requirements and
design methods of the cooling system.

Classro
om
teaching
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5, teaching methods

The teaching method is mainly based on classroom lectures and discussions, supplemented by
homework and design.

6, assessment method

The assessment of the "Mechanical System Design™ course is to evaluate the degree to which students
have reached the teaching goals of the course, reflecting the degree of achievement of the students' ability

training goals. The evaluation method is shown in Table 4.

Table 4 Course objectives and assessment methods

Grade | Assessmen . corr.eSponOI
. . Point . ing
composi | t/evaluatio s Assessment/Evaluation Rules teachin
tion n link aching
objectives
Attendance accounts for 5%; homework assesses
students’ understanding and mastery of the
Normal e - L
attendance principles, selection, and preliminary
and 20 methodologies of mechanical system components. 1. 2. 3
Each assignment is graded on a hundred-point
homework X .
Usual scale. The average grade of each assignment is
rades calculated as 15% of the total grade of the course.
g The main assessment is for students to refine the
. design requirements for specific needs, conduct
Mechanical

oroduct 30% assessment and e\{aluatl_on in terms pf scheme 1. 2.3. 4
design, three-dimensional modeling and

design . . - o .
simulation, preparation of design instructions,
production of report PPT and defense.
Final Final exam Mainly assess students' mastery of basic
paper 50% knowledge of mechanical system design and 1. 2.3
exam . :
results related design and analysis methods.

The grading standards for each assessment link of the *Mechanical System Design" course are shown

in Table 5.
Table 5 Evaluation Criteria for Course Evaluation Methods
Assessment/eva Gradin
luation link 9

According to the completion of the homework, it is divided into four grades:
excellent (90-100), good (75-89), medium (60-74), and failing (below 60

Usual homework points). Based on the grade, combined with the usual classroom performance

Minute.
Mechanlcz_al Mechanical Design requirements (10 points): Refine the background
product design product d desi . fthe desi
design is and design requirements of the design.
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mainly
evaluated
from the
aspects of
design
requirements,
design
schemes,
three-dimensi
onal models
and
simulations,
design
instructions,
report PPT
and defense.

Design plan (30 points): Use the black box method to
complete the functional principle design and evaluation, and
complete the overall plan design.

3D model and simulation (20 points): The correctness of the
3D model and simulation.

Design specification (20 points): completeness,
organization and format specification of the content of the
specification

Report PPT and reply (20 points): the completeness,
orderliness and beauty of the PPT, clear narration and
answer to questions during the reply.

Final exam

The final exam adopts a 100-point system and is graded according to the
standard answers and grading rules drawn up by the person in charge of the

course.

Refer to Table 6 for the evaluation method and the score distribution matrix of the course objectives

Table 6 Assessment Method and Course Target Score Distribution Matrix

Assessment 1 Assessment 2
(Attendance. usual| (Instructions. AS.S SEEITE &
- (Final exam)
homework) drawinas. etc.) (K3)
(K1) (K2)
The proportion of assessment methods
in the total score 0.20 0.30 0.50
Course Objective 1
(L1) 0.60 0.30 0.10
The proportion | Course Objective 2 0.30 0.20 0.50
of course (M2)
objectives in | Course Objective 3
each assessment (M3) 0.10 0.6 0.30
Course Obijective 4
(M) 0 1.0 0

According to the "Mechanical System Design" assessment method, grading standard and course target

distribution matrix, the evaluation standard of the course teaching target can be determined as shown in

Table 7.

Table 7 Evaluation Criteria for Curriculum Objectives

evaluation standard
A Average Average Average Average
verage
course goal course course course goal
— course goal g ;
Course objectives . achieveme goal goal achievement
achievemen : :
£0.9-1 nt 0.8-0.89 | achieveme | achieveme 0-0.6
' nt 0.7-0.79 | nt 0.6-0.69
excellent good medium Pass failed
Combining therole [ It has a|lt has a|lIt has a | Basically, | Only have an
of mechanical system | strong spirit | strong spirit | certain it has the | understanding
design in realizing the | of great | of great | spirit  of | spirit  of | of the great

87




evaluation standard

A Average Average Average Average
verage
- course goal course goal course course course goal
Course objectives e e achieveme goal goal achievement
£0.9-1 nt 0.8-0.89 | achieveme | achieveme 0-0.6
) nt 0.7-0.79 | nt 0.6-0.69

excellent good medium Pass failed
strategy of China's | craftsmanshi | craftsmansh | great great craftsman
manufacturing  power, | p for | ip of | country craftsmans | spirit of the
by introducing excellent | excellence excellence | craftsman | hip of | great country
mechanical products | and a sense | and a sense | who excellence | and the
and related core | and mission | of  family | strives for | and the | national
technology of serving | and country | perfection | feelings sentiment and
breakthrough cases in | the country | and mission | and the | and mission of
the surrounding and | with science | to serve the | feelings mission of | serving  the
major projects, cultivate | and country and serving the | country with
students' spirit of great | technology. | with mission of | country science  and
country  craftsmanship science and | serving the | with technology.
for excellence, and technology. | country science
inspire students' home with and
country feelings and science technology
mission of serving the and .
country through science technology
and technology Take .
charge.

Master the basic | Able to | Able to | Able  to | Basically Insufficient
theories, basic | correctly more understand | understand | understanding
knowledge and basic | understand | correctly and to a |and master | and mastery
concepts of mechanical | and master | understand | certain the basic | of the basic
system design. Master | the basic | and master | extent theory of | theory of
the overall scheme of | theory  of | the  basic | master the | mechanical | mechanical
mechanical system, | mechanical | theory  of | basic system system design
execution system, | system mechanical | theory of | design and | and the
transmission  system, | design and | system mechanica | the overall | overall
support system, control | the overall | design and | |  system | scheme of | scheme of
system,  manipulation | scheme of | the overall | design and | mechanical | mechanical
and safety system, | mechanical | scheme of | the overall | system and | system  and
lubrication and cooling | system and | mechanical | scheme of | the role, | the role,
system, etc., | the role, | system and | mechanica | classificati | classification,
classification, classificatio | the role, | |  system | on, composition
composition and design | n, classificatio | and the | compositio | and  design
principles and methods. | composition | n, role, n and | principles and
And strengthen the | and design | composition | classificati | design methods  of
overall understanding of | principles and design | on, principles | each
mechanical system | and methods | principles compositio | and subsystem;
design, expand the | of each | and n and | methods of | lack of
knowledge of | subsystem; | methods of | design each understanding
mechanical structure | have an | each principles | subsystem; | of the
and enhance the ability | overall subsystem; | and basic integrity  of
of structural design, | understandi | have a good | methods of | understand | the
master the basic | ng of | overall each ing of the | mechanical
methods and | mechanical | understandi | subsystem; | integrity of | system, weak
technologies of | systems and | ng of | understand | mechanical | ability to
mechanical product | the ability to | mechanical | the system, comprehensiv
design, develop the | comprehensi | systems and | integrity of | basic ely analyze
habit of comprehensive | vely analyze | the ability | the ability to | problems;
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evaluation standard

A Average Average Average Average
verage
- course goal course goal course course course goal
Course objectives e e achieveme goal goal achievement
£0.9-1 nt 0.8-0.89 | achieveme | achieveme 0-0.6
' nt 0.7-0.79 | nt 0.6-0.69
excellent good medium Pass failed
analysis and | problems; to mechanica | comprehen | scientific
comprehensive have a | comprehens | I system, | sively attitude  and
consideration of | scientific ively and have a | analyze Lack of
problems, and cultivate | attitude and | analyze certain problems; | innovative
a good scientific | innovation problems; ability to | basic spirit.
attitude and innovative | spirit. Have a | comprehen | scientific
spirit . good sively Attitude
scientific analyze and
attitude and | problems; | innovative
innovative | A certain | spirit.
spirit. scientific
attitude
and
innovative
spirit.
Possess relatively | Possess Possess Possess a | Basically Mechanical
proficient  mechanical | mechanical | good certain possess system design
system  design and | system mechanical | degree of | mechanical | calculation,
calculation ability, | design system mechanica | system analysis
certain analysis ability | calculation, | design I system | design ability  and
and preliminary overall | analysis calculation, | design calculation | preliminary
plan design ability, able | ability and | analysis calculation |, analysis | overall plan
to  select  suitable | preliminary | ability and |, analysis | ability and | design ability
materials,  processing | overall plan | preliminary | ability and | preliminar | are
methods and reasonable | design overall plan | preliminar |y overall | insufficient,
design at the most | ability; can | design y overall | plandesign | and  social,
economical price on the | design a | ability, can | plan ability, and | health, safety,
premise of meeting | reasonable better design basically legal, cultural
technical and economic | mechanical | design a | ability, and | consider and
requirements system, and | reasonable | consider social, environmental
Mechanical system, and | consider mechanical | social, health, factors are not
can consider social, | social, system, and | health, safety, considered
health, safety, legal, | health, take social, | safety, legal, enough in the
cultural and | safety, legal, | health, legal, cultural design.
environmental factors in | cultural and | safety, cultural and
the design. environment | legal, and environme
al factors in | cultural and | environme | ntal factors
the design. environmen | ntal factors | in the
tal factors | to a certain | design.
into extent in
consideratio | the design.
n in the
design .
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evaluation standard

A Average Average Average Average
verage
- course goal course goal course course course goal
Course objectives e e achieveme goal goal achievement
£0.9-1 nt0.8-0.89 | achieveme | achieveme 0-0.6
' nt 0.7-0.79 | nt 0.6-0.69
excellent good medium Pass failed
It has the ability to | It has the | It can better | Possess Basically | The
apply 3D modeling and | ability  to | apply 3D | certain have the | application of
simulation, finite | apply 3D | modeling ability to | ability to | 3D modeling
element,  engineering | modeling and apply 3D |apply 3D | and
numerical  calculation | and simulation, | modeling | modeling simulation,
and other software for | simulation, finite and and finite element,
mechanical system | finite element, simulation, | simulation, | engineering
modeling, prediction | element, engineering | finite finite numerical
and simulation. engineering | numerical element, element, calculation
numerical calculation | engineerin | engineerin | and other
calculation |and other | g g software for
and  other | software for | numerical | numerical | mechanical
software for | mechanical | calculation | calculation | system
mechanical | system and other | and other | modeling,
system modeling, software software prediction and
modeling, prediction for for simulation is
prediction and mechanica | mechanical | insufficient.
and simulation. || system | system
simulation. modeling, | modeling,
prediction | prediction
and and
simulation. | simulation.

7. Recommended textbooks and reference materials

Reference book:

[1] Zhu Longgen, editor in chief: "Mechanical System Design" (Second Edition), Machinery Industry

Press, 2001.

[2] Zhao Han, editor-in-chief: "Mechanical System Design", Higher Education Press, 2005.

Internet resources:

[1] http://jpkc.hfut.edu.cn/2007/jxxtsj/articles/216.htm

[2] http://me.seu.edu.cn/course/mechdesign/

Course teaching team: Zhao Deming, Wang Bingxu, etc.

Writer: Zhao Deming

Reviewer: Pan Jun

Course leader: Pan Jun

Approval: Teaching Committee of School of Machinery and Automatic Control
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(HLRBIERAR ) HFAY
Machine Tool CNC Technology

Course name: Machine Tool CNC Technology Course code: 31918
Course type: Specialized course (Elective course)

Total teaching hours: 32 (Classroom Hours: 28, Laboratory Hours:4)

Credit: 2

Prerequisites: Automatic control theory, Motor and Transmission control, Manufacturing

technology
Major: Mechanical design, manufacturing and automation, Mechatronics engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

CNC controllers, working as a brain for manufacturing automation, are high value-added
products accounting for over 30% of the price of machine tools. CNC technology is generally
considered as a measure of the level of manufacturing technology of a nation, and is currently led by
major advanced countries. CNC technology, which cannot be developed with one single technology
but needs to integrate computer technology, hardware technology, machining technology, and so on,
is often referred to as “The Flower of Industrial Technology”, and requires a strategy long-term

support, mostly on a government level.

Despite its significant role, textbooks on CNC controllers are quite rare worldwide, with a few
published in the 1970s and some later. However, the earlier ones mostly deal with conventional
technologies, while the later ones deal with fragmental contents, mostly focusing on part
programming and machine operation. This book used in this course is written by several authors in
collaboration who have long experience in CNC development, education and research, and is
designed as a highly focused textbook to provide knowledge on the principles and development
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technologies of CNC controllers. Therefore, this book can be used as a main textbook for courses
related to CNC in such departments as mechanical engineering, precision engineering and control
engineering, and as a guide for those working on CNC development in industry. For students
majoring in mechanical engineering, the basic knowledge of CNC technology should be mastered to
meet the needs of scientific and technological development. The CNC technology has an important

impact on all aspects of the national economy and people’s lives.
I1. Course Objectives

Course Objective 1: Craftmanship is a precious quality condensed in production practice, which

allows people to feel the glory of labor and the charm of spirit from the craftsmen of great countries.
Incorporating the spirit of craftsmanship into the whole process of talent training makes each "artisan

story" inspire young people and even more people to pursue excellence.

Course Objective 2: Understand part program, main CNC system functions, hardware

interpolator, software interpolator.

Course Objective 3: Familiar with Acc/Dec control after interpolation, Acc/Dec control before

interpolation, look ahead and PID control system.

Course Objective 4: Gradually develop the ability to write the part program.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and
the supporting relationship between the course objectives and the index points of graduation

requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by this course

Index points of graduation requirements Content

Be able to identify clear design requirements and propose design

solutions for complex engineering problems in the field of
33
mechanical engineering, and be able to consider social, health,

safety, legal, cultural and environmental factors.
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Be able to select and use appropriate technical means and modern

engineering tools for modeling, forecasting and simulation of

5.2
complex engineering problems in the field of mechanical
engineering.
Understand the core values of socialism, understand the national
8.2 conditions, safeguard national interests, and have a sense of

responsibility to promote the revival of the clan and social progress.

Table 2. The supporting relationship between the course objectives of this course and the index points of graduation

requirements

Index points of graduation requirements 8.2 3.3 5.2

Course objectives

Intensity of support

1V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

_ ) Teaching | Teaching course
Chapter Course content Teaching requirements o

hours type objectives
1. Introduction to NC Systems 1. Understand  the
development history of

1.1 Introduction

CNC technology, and the
1.2 The History of NC and NC Machine contribution and influence

1 Tools 4 Lecture 1. 2.3

1.3 CNC Driving System Components

1.4 CNC Control Loop

1.5 The Components of the CNC

of the  development
history of Chinese CNC
technology to the
development of global

CNC technology, and
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. ) Teaching | Teaching course
Chapter Course content Teaching requirements o
hours type objectives
system inherit the value concept
of the craftsmanship of
1.6 Summary
the Chinese nation.
2. Understand the basis
concept of NC
3. Know about CNC
control loop and NCK
4. Familiar with MMI,
NCK and PLC functions
1. Know about the
2. Interpreter program structure, main
programs and
2.1 Introduction
sub-programs
2 2.2 Part Program 6 Lecture 2. 4
2. Know about the main
2.3 Main CNC System Functions CNC system function
2.4 Summary 3. Able to write simple
part program
1. Understand that the
3. Interpolator
interpolator plays the role
3.1 Introduction )
of generator of axis
3.2 Hardware Interpolator movement data
3 5 Lecture 2. 3

3.3 Software Interpolator

3.4 Fine Interpolation

3.5 Summary

2. Know about the
hardware interpolator and

the software interpolator

3. Familiar with the fine
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. ) Teaching | Teaching course
Chapter Course content Teaching requirements o
hours type objectives
interpolation
1. Understand Acc/Dec
4. Acceleration and Deceleration
control methods
4.1 Introduction
2. Know about that the
4.2 Acc/Dec Control After Interpolation | A-c/Dec control before
4 4.3 Acc/Dec Control Before interpolation is suitable 5 Lecture 2.3
Inter-polation for high-speed and
high-accuracy machining.
4.4 Look Ahead
3. Familiar with the
4.5 Summary
look-ahead algorithm
1. Understand the servo
controller
2. Know about the PID
5. PID Control System
controller, PID gain
5.1 Introduction ]
tuning and feedforward
5.2 The Servo Controller control
5 4 Lecture 1.3

5.3 Servo Control for Positioning

5.4 Position Control

5.5 Summary

3. Familiar with the

following error

4. Combining examples,
emphasizing the
craftsmanship of rigor and

excellence
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. ) Teaching | Teaching course
Chapter Course content Teaching requirements o
hours type objectives
1. Familiar with the
implementation of the
interpolator, the rough
interpolator, the Acc/Dec
6.1 Numerical Control Kernel controller, etc.
6.1 Introduction 2. Familiar with the
implementation of the
6.2 Architecture of ACDAI-type NCK
6 look-ahead module, the 4 Lecture 1. 3
6.3 Architecture of an ADCBI-type Acc/Dec controller. etc.
NCK
3. Take the road of
6.4 Summary becoming talents with
skills and serving the
country with skills, and
vigorously promote the
spirit of craftsmanship.
7. Simulation experiment
Master the essentials of
7.1 Part Program for CNC lathe Experime
7 part program and the 4 1. 4
nt
7.2 Part Program for CNC Milling programming steps.
Machine

V. Teaching method

The course mainly lectures, supplemented by classroom discussion, in class experiments and

homework.

V1. Assessment
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The assessment is to evaluate the degree of students achieving the course objectives, reflecting
the achievement degree of students' ability training objectives. The assessment methods are shown in

Table 4.

Table 4 Course objectives and assessment methods

. Corresponding
Score category | Assessment methods | Percentage Assessment details o
objectives

It mainly assesses students'
understanding and mastery of basic
knowledge and skills. Evaluate
Class question 20% students' participation in answering 1. 2.3
questions, class discussion and

Usual

performance participation in class discussion.

Account for 20% of total score.

It mainly assesses students' mastery
Experiment 20% of part program. Account for 20% of 2. 3. 4
total score.

It mainly tests the students' mastery
of interpreter, interpolator,

. acceleration and deceleration, PID
Final report Report 60% . 1. 2
control system and numerical control
kernel. Account for 60% of total

score.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment methods Grading criteria

According to the condition of completion, there will be four levels: Excellence
Class question (90-100), good (75-89), normal (60-74), fail (below 60). Adjust the score

depending the class attendance.

According to the experiment performance and reports, there will be five levels:
Experiment
Excellence (90-100), good (80-89), normal (70-79), pass (60-69), fail (below 60).
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Report According to the completion of the report, score according to the rules.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2 Assessment 3
(Class question) (K1) |(Experiment) (K2) (Report) (K3)
The proportion of assessment methods 0.2
0.2 0.6
in the total score
Objective 1 (M1) 0.5 0 0
Score percentage of
course objective for Objective 2 (M2) 0.25 0.2 0.6
each assessment | 50 vtive 3 (M3) 0.25 0.2 0.2
method
Objective 4 (M4) 0 0.6 0.2

VI1. Recommended textbooks and reference materials
Textbook:

Since lecture notes will be delivered to students, textbook is not required. However, students are

encouraged to read the following reference books:
Reference books:
[1] Du Guochen. “The machine tool CNC technology”, China Machine Press, 2017.
[2] Li Haolin, and Fang Jian. “Numerical control of machine tools”, China Machine Press, 2020.

[3] Chen Junlong. “Numerical control and numerically controlled machine tool”, Zhejiang

University Press, 2015.
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Teaching group: Xu Du Course administrator: Xu Du

Written by: Xu Du Reviewed by: Wei Ye

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 31, 2021
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Optimization of mechanical design

Course name: Optimization of mechanical design Course code: 31919
Course type: Specialized course (Optional course)

Total teaching hours: 32 (Classroom Hours: 26, Laboratory Hours: 6)

Credit: 2

Prerequisites: Advanced mathematics, Mechanical Design, Mechanical Principle
Major: Mechanical Design manufacture and Automation, Mechatronics engineering
Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

With the development of high-scientific technologies, mechanical design are playing significantly
important role in enhancing comprehensive strength for all countries. As we known, a mechanical engineer
always meets some problems on mechanical design and how to get the optimized mechanical products
needs the combination of basic knowledge on mechanical design and optimization methods. This will raise
the efficiency of designed process and save the date and expense for manufacturing the products. Therefore,
understanding theories of optimization of mechanical design is significantly important for mechanical
engineers in solving practical problems on mechanical design. “Optimization of Mechanical Design” is a
basic-optional major course for undergraduate students from Mechanical design manufacturing and
automation and mechatronics engineering. Through studying the course, students should understand the
importance of optimization of mechanical design to raise the strength of research and development for
high-scientific technologies and have the sense of scientific and contribution spirits. Students will know
theories of optimization of mechanical design and how to use the corresponding optimized methods to
solve the problems of mechanical design.

Students will learn basic concept of optimization, mathematical foundation for optimization methods,
one-dimensional search method, unconstrained optimization method, constrained optimization method,
linear programming and how to use Matlab to make codes for solving different optimization problems. For
above optimization methods, students should understand their theories and know how to get the optimized
solutions. Several examples and homework on optimization problems of mechanical design will be
provided for further understanding of their optimization theories. A final examination on handwriting and

making codes will carried out to check the level of students’ understanding on this course.

I1. Course Objectives

Course Obijective 1: Understand the importance of optimization of mechanical design to mechanical,
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aerospace, oceanic and other industries in China and cultivate scientific spirit to make contribution to
enlarging comprehensive strength of China.

Course Objective 2: Understand theories of different optimization methods, their characteristics and
how to select suitable optimization methods for corresponding optimization problems. In addition, be
familiar with establishing mathematic models of optimization problems and obtaining corresponding
optimized solutions.

Course Obijective 3: Have the ability to analyze optimization problems of mechanical design and use
optimization methods to get optimized solutions.

Course Objective 4: Master software on Matlab well and develop the programming ability for

building mathematic models and obtaining optimization solutions

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Optimization of mechanical design
Index points of
graduation Content
requirements

To grasp deeply professional knowledge of analysis, design, manufacturing and
1.3 control  in the mechanical engineering to solve complicated projects on
mechanical engineering

To apply basic principles of mathematics, natural science and engineering science
2.1 to making more accurate recognition and expression of complicated problems on
mechanical engineering

To understand the present situation of mechanical engineering and its development
trend, be familiar with the basic technological process of research and

3.1 development on  new products, new process, new technology and new

equipment, and possess innovative awareness in solving complex mechanical

engineering project.

To make modeling and simulation on complex mechanical engineering problems
5.2 by selecting and using appropriate technology and modern engineering tools, and
understand the limitations of related tools in the process of practice.

To have correct understanding of lifelong learning and capability of keeping

122 learning and adapting to social evolution.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

Index points of graduation
1.3 2.1 3.1 5.2 12.2

requirements
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Course objectives

1. 2

Intensity of support H

IV. Basic course content and teaching arrangement

The Basic course content and teaching arrangement is shown in following Table3.

Table 3 Relationship between course objectives and teaching content

: cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
objec
hours | type -
tives
1. Understand the concept of
optimization
2. Know the methodology of
) . optimization
Chapter 1. Introdugtlgn . 3. Know histories of
1.1 Concept of optimization Lo
1.2 Methodology of optimization .
VT 4. Master mathematical models Lectu
1 optimization N 2 1. 4
L Lo of optimization problems re
1.3 Histories of optimization - L
. 5. Discuss the application of
1.4 Mathematical models of S .
Lo optimization of  mechanical
optimization problems - - - : ;
design in practical industrial
manufacture and motivate the
sense of pride and mission for
students.
Chapter_ 2 Mathematlpal 1. Understand concept of
foundation for optimization o .
multivariate function
problems 2. Know expansion of Taylor’s
2.1 Multivariate function - P y Lectu | 1. 2.
2 , . series 2
2.2 Taylor’s series re 4
. 3. Know the extremum
2.3 Extremum conditions of - .
. . conditions of unconstrained and
unconstrained and constrained -
constrained problems
problems
Chapter 3 One-dimensional
search method
3.1 Introduction of
one-dimensional search
method 7. Understand the theory of
. . . . Lectu
3.2 Theory of one-dimensional | one-dimensional search method
] . reand | 1. 2.
3 search method 8. Able to use one-dimensional 4 tutori 3
3.3 Test method of | search  method to solve al
one-dimensional search | optimization problems
method

3.4 Interpolation method of
one-dimensional search
method
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cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing bi
hours | type objec
tives
1. Understand the concept of
unconstrained optimization
method
Chapter 4  Unconstrained | 2. Know theories of different
optimization method unconstrained optimization
4.1 Introduction methods
4.2 Steepest descent method 3. Able to wuse different Lectu
4 4.3 Newton’s method unconstrained optimization 6 reand | 1. 2.
4.4  Conjugate  direction | methods to solve optimization tutori 3
method problems al
45 Coordinate rotation | 4. By giving examples of design
method in “Neck jamming” technique,
4.6 Powell’s method cultivate the sense of patriotic
spirit and contribution  for
students
Chapter 5 Constrained
optimization method 1.  Understand the concept of
5.1 Introduction of constrained | Constrained optimization method
. 2.  Know theories of different
optimization method constrained optimization Lectu
5.2 Random direction method | methods reand | 1. 2.
5 5.3 Complex method 3. Able to use different 6 tutori | 3
5.4 Feasible direction method constrained optim!zat!on al
i methods to solve optimization
5.5 Penalty function method problems
5.6 Linear approximation
method
Chapter 6 Lmetar programrmng 1. Understand the concept of
programming 2. Know theories of different L
Lo . ectu
6.2 Transformation of basic | OPtimization methods on solving reand | 1. 2.
6 . . linear programming problems 6 .
feasible solutions 3. Able to use above methods to tl:tor' 3
6.3 Simplex method solve  linear  programming a
6.4 Modification of simplex | Problems
method
.. | 1. Know how to use Matlab and
Chapter 7 Matlab and its | hake codes
application 2. Know how to make codes
71 The introduction and | On building mathematic model Labor
application of Matlab :Qlduti on obtaining optimized igﬁé
- 7.2 Solving problems by using | 3. Able to use Matlab to solve | | es 2. 3.
one-dimension search method Optirﬁizgticind _problems  of ('l\)/latl 4
. : mechanical design a
73 Solving problems by using 4. By using Matlab to solving practi
Newton’s method the design of missiles, rockets ce)
7.4 Solving practical | and robots, make students
engineering problems unde(stand the_ _me_aning of
learning optimization of
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Chapter

Course content

Teachi
Teaching requirements ng
hours

cours

Teac e
?lng objec
yp tives

mechanical design to enhancing
comprehensive strength of all
fields in China.

V. Teaching method

The course mainly consists of lectures, practice on computer and assignments. In the process of the

teaching, multimedia courseware will be used appropriately. Teaching means include classroom teaching,

instance analysis and programming. The students must attend experiment lessons together. In view of

mastering the optimization methods and studying for the purpose of application, Visual Basic or Visual

C++ is used for one dimensional searching methods and Matlab for constrained optimization methods

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives as shown in

Table 4.
Table 4 Course objectives and assessment methods
Assessme Correspon
C;ZOEE:, nt I:gcg Assessment details ding
991 methods g objectives
Usual | Attendanc .
performa | e and | 20% To check the atte_ndance and cases of answering 1.2.3. 4
guestions, accounting for 20% of total score
nce answer
guestions
Conventi To check the level of students mastering the
onal Assignme 20% knowledge and cultivate students’ ability in 1.2.3. 4
assignme | nts studying independently, accounting for 20% of | > = ©°
nts total score
Final Examinati To assess the ability to master the knowledge of
examinat | on paper 60% | this course, accounting for 60% of total score. 1. 2. 3
ion and coding

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment
methods

Evaluation criteria
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Usual performance

According to the condition of attendance and performance during the courses,
there will be four levels: Excellence (90-100), good (75-89), normal (60-74),
fail (below 60).

Conventional
assignments

According to the condition of completion in assignments, including times and
quality of finishing homework, there will be four levels: Excellence (90-100),
good (75-89), normal (60-74), fail (below 60).

Final examination

The final examination will be conducted in a 100-point principle, according to
the answer and score judgement standard

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2 Assessment 3 (Software
(Performance) (Assignments) operation on computer)
(K1) (K2) (K3)
Percentage 0.2 0.2 0.6
Score Iopjective 1 (M1) 0.3 0.3 0.2
percentage
of course |Opjective 2 (M2) 0.3 03 03
objective
for each |Objective 3 (M3) 0.2 0.4 0.3
assessment
method |Obiective 4 (M4) 0.2 0 0.2

The evaluation criteria of the course objectives can be determined on the basis of assessment method,

grading criteria and course objective allocation matrix, as shown in Table 7.

Table 7 Evaluation criteria of the course objectives

Evaluation criteria

Course Course Course Course Course
c objectives objectives objectives objectives objectives
ourse ¢ : . : ;
objectives achievement, | achievement, | achievement, | achievement, | achievement,
average average average average value average
value 90-100 value 80-89 value 70-79 60-69 value 0-59
Excellent Good Middle Pass Fail
Course Able to | Able to very | Able to | Able to | Not able to
Objective 1 : | proficiently correctly correctly roughly understand
Understand understand understand understand understand theories of
theories of | theories of | theories of | theories of | theories of | different
different different different different different optimization
optimization optimization | optimization optimization optimization methods and
methods, their | methods and | methods and | methods and | methods and | know how to

characteristics

know how to

know how to

know how to

know how to

solve

and how to | solve solve solve solve optimization
select suitable | optimization | optimization optimization | optimization problems by
optimization problems by | problems by | problems by | problems by | corresponding
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Evaluation criteria
Course Course Course Course Course
c objectives objectives objectives objectives objectives
ourse hi hi hi hi t hi t
objectives achievement, | achievement, | achievement, | achievement, | achievement,
average average average average value average
value 90-100 value 80-89 value 70-79 60-69 value 0-59
Excellent Good Middle Pass Fail
methods  for | corresponding | corresponding | corresponding | corresponding | optimization
corresponding | optimization optimization optimization optimization methods
optimization methods methods methods methods
problems
Course
Objective 2 : Proficiently Very correctly | Correctly Roughly Not able to
Familiar with | master how to | master how to | master how to | master how to | master how to
establishing build build build build build
mathematic mathematic mathematic mathematic mathematic mathematic
models of | models  for | models  for | models  for | models for | models for
optimization optimization optimization | optimization optimization optimization
problems and | problems and | problems and | problems and | problems and | problems and
obtaining obtain obtain obtain obtain obtain
corresponding | optimized optimized optimized optimized optimized
optimized solutions solutions solutions solutions solutions
solutions
Course -
oo .| Proficiently Correctly
Objective 3 know how to Very correctly know how to | Roughly know Not able to
Have the ability know how to know how to
analyze analyze how to analyze
to analyze A analyze A Lo analyze
Lo optimization AR optimization optimization AR
optimization roblems o optimization roblems  of | problems of optimization
problems  of | P . problems  of | P : P : problems  of
. mechanical . mechanical mechanical .
mechanical . mechanical : . mechanical
. design  and . design and | design and use .
design and use design and use AT design and use
L use L use optimization L
optimization L optimization T optimization
optimization optimization methods to get
methods to get methods to get methods to get
methods  to methods  to | the best
the best the best . the best
. get the best . get the best | solutions. .
solutions. . solutions. . solutions.
solutions solutions.
Course
Obijective 4 :
Master
software on | Proficiently | Very correctly | Correctly use | Roughly  use | Not able to
Matlab well | use Matlab to | use Matlab to | Matlab to | Matlab to | use Matlab to
and develop the | solving solving solving solving solving
programming optimization optimization optimization optimization optimization
ability for | problems of | problems  of | problems of | problems of | problems  of
building practical practical practical practical practical
mathematic mechanical mechanical mechanical mechanical mechanical
models and | design design design design design
obtaining
optimization
solutions

VII. Recommended textbooks and reference materials

Textbook:

[1] Jing Min Sun and Ying Chun Liang, Optimization of Mechanical Design, China Machine Press, ISBN:
9787111566434, 2017.
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Reference books:
[1] Xiao Zhong Deng and Zhi Chao Zhu, Optimization of Mechanical Design, ISBN: 9787568007627,
Huazhong University of Science and Technology Press, 2015.
[2] Yan Fang Li and Fang Tian, Optimization of Mechanical Design, ISBN: 9787111584797, China
Machine Press, 2018.
Online resource:
[1] http:// www.jxcad.com.cn/
[2] http:// www.simwe.com/
[3]https://ocw.mit.edu/courses/institute-for-data-systems-and-society/ids-338j-multidisciplinary-system-d
esign-optimization-spring-2010/lecture-notes/

Teaching group: Guang Zhang Course administrator: Guang Zhang
Written by: Guang Zhang Reviewed by: Zhe Lin
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May. 01, 2021
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CHUBT S BT ) RN
Mechanical Reliability Design

Course name: Mechanical Reliability Design Course code: 31920

Course type: Major-related course (Optional)

Total teaching hours: 32

Credit: 2

Prerequisites: Probability Theory. Mechanics of Materials. Machine Design

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and power
engineering

Department: Mechanical Design & Manufacture

I. Course Introduction

The method on the mechanical reliability design is one of the modern mechanical design methods. It is a
higher level of design method that the enterprises pay more and more attention. The enterprise who can
manufacture the high reliability of products can survive and develop in further. The engineers who want o
product higher reliability products must have the knowledge and skills about reliability design. The goal of
this course is to train the students to have the concepts about the mechanical reliability design (e.g. parts,
component, unite, system, sub-assemble parts), master the principles and methods. Not only this course is
based on the Probability Theory. Mechanics of Materials. Machine Design, but also can further improve
the ability of machine design for the students and engineers.

Made in China explores the incredible progress of Chinese industry over the last century, focused primarily
on the period following the 1978 Chinese Economic Reform, better known as ‘Reform and Opening-Up’.
From the elementary stages of manufacturing to the innovative specialisation of today’s various industries,
this book charts China’s development on the course to becoming one of the world’s highest performing
industrial powers. To promote the spirit of craftsmanship and foster a culture of craftsmanship, some case
analysis are introduced in this course by using documentaries selected from {The Pillars of a Great
Power) and Craftsmen of the Nation) to illustrate why need to do and how to do reliability design.

I1. Course Objectives

Course Obijective 1: With reference to various global campaigns in which China has been involved, there
is an underlying thread that tells of the nation’s competitive growth alongside various foreign powers,
which has ultimately given rise to a localised and powerful Chinese industry. Whilst recognising the
multiple foreign companies that challenged China during her industrial revolution, this course gives a voice
to the domestic manufacturing corporations that have truly bolstered China’s industrial success to this day,

and also promote the spirit of craftsmanship and foster a culture of craftsmanship.
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Course Objective 2: Know the general principle and method of calculating the reliability design in
reliability design, the method for deducing formula of reliability calculation of mechanical parts under the
stress and the intensity distribution.

Course Objective 3: Be able to build the reliability model of a complex mechanical system by using the
foundation knowledge on the reliability calculation and analysis method of parallel system, hybrid system,
reserves system. Be able to do reliability prediction and reliability allocation for mechanical system. Be
able to do reliability design of bolts, springs, gears, shafts, bearings and other mechanical parts with the
requirements of loading and construction dimension. Be able to conduct failure mode, effect and criticality

analysis for mechanical system.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is
shown in Table 2.

Table 1 Index points of graduation requirements supported by {Mechanical Reliability Design)

Index points of
graduation Content
requirements

Know the required professional knowledge of principle and method in
1.3 mechanical design to solve complex design problems in mechanical
engineering.

Be able to address complex mechanical engineering problems by applying

2.1 . L . L
mathematics, basic principle of natural science and engineering

Table 2. The supporting relationship between the course objectives of {Mechanical Reliability Design)
and the index points of graduation requirements

| ints of i

nde>_< points of graduation 13 21 13 21
requirements

Course objectives 1 1 2,3 2,3
Intensity of support L L M M

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Teaching | Teachin| course
hours g type |objectives

Chapte | Course

r content Teachlng requirements

1. Overview of design and development of
reliability Design, and some case analysis are
Overvie |introduced in this course by using documentaries
w of|selected from {The Pillars of a Great Power) and
1 o . . 2 Lecture 1,2
Reliabilit|Craftsmen of the Nation) to illustrate why need to
y Design |do and how to do reliability design.

2. Master the definition and characteristics of
reliability, the basic concepts related to reliability;
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Chapte | Course . . Teaching | Teachin| course
Teaching requirements S
r content hours g type |objectives
3. Be familiar with the characteristics, content,
methods and design criteria in mechanical
reliability design.
1. Understand random events and probability.
The 2. Grasp the classification and numerical
mathema |characteristics of random variables.
2 tica_l 3. _Ma_ster the_ commonly us<_ed probability 6 Lecture 2
basis of|application of discrete and continuous random
reliabilit |variables.
y 4. Understand the method of parameter estimation
and hypothesis test.
1.Understand the basic concepts of system
reliability and system; understand the basic
reliability and mission reliability model.
2.Master method of solving complex system series
System |model, parallel model, hybrid model, reliability
3 reliabilit {model and. 6 Lecture 2,3
y design |3.Understand the expected purpose, procedures of
reliability design; master the prediction method for
unit reliability and system reliability.
4. Well know the principle and method of
reliability allocation.
1. Know well the stress - strength interference
theory and interference mode.
2. Can general expression of reliability calculation.
3. Know well the calculation method of reliability
under the known stress and strength distribution,
such as normal distribution, lognormal distribution.
The 12 Know well the calculation method of failure
principle | gistribution and cycle life of the provisions of parts
Of. ... lunder known of stress amplitude level.
reliabilit |5 njaster the known intensity distribution and the
4 |V 9esigN|avimum stress amplitude in the calculation of 8 Lecture 123
and  \oarts under specified life reliability
reliabilit |6 "y derstand the safety coefficient of reliability
y . |7. Understand the difference between different
calculati | ¢|ianility design methods.
on 8. To promote the spirit of craftsmanship and foster
a culture of craftsmanship, some case analysis are
introduced in this course by using documentaries
selected from The Pillars of a Great Power) and
Craftsmen of the Nation) to illustrate why need to
do and how to do reliability design.
1.Know the static strength, tensile bolt fatigue
strength; master the static reliability design method
Reliabilit|and process steps.
y design|2.Be familiar with the static strength reliability
5 of design method and steps for spring. 4 Lecture 1,2,3
machine |3.Be familiar with gear surface, the tooth root
parts bending fatigue strength reliability design method

and steps.
4.Be familiar with shaft static strength, fatigue
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spirit of craftsmanship and foster a culture of

craftsmanship.

Chapte | Course . . Teaching | Teachin| course
Teaching requirements S
r content hours g type |objectives
strength reliability design method and steps,
5.Be familiar with the relationship between rolling
bearing life and reliability under the dynamic
loading.
Failure |1.Understanding of fault classification and fault
mode, |rate
effects |2.Understand the concept, characteristics, and
6 analysis |application program in failure mode, effect and 4 Lecture 1,2,3
and fault|criticality analysis.
tree 3.Master the way of setting up fault tree,
analysis |qualitative analysis and quantitative calculation.
1.Be familiar with reliability test.
Reliabilit 2.Known the method of prognostics health
Yy test management (PHM).
7 and 3. Some case analysis are introduced in this course 2 Lecture 1,2,3
PHM by using documentaries selected to promote the

V. Teaching method

1. Case-based teaching and heuristic teaching
Mechanical Reliability Design is a strong technical course which must rely to combination of theory and
practice. Case-based teaching and heuristic teaching methods are used to foster the ability to think, analyze
and solve problems in students and guide and encourage students to obtain knowledge through practice and

self-study.
2. Teaching tool

The course are arranged in multimedia classroom teaching with blackboard-writing and multimedia.

3. Case study

Case study is used to help students understand and consolidate the important and difficult part of the
course and improve the ability to analyze and solve problems. It is also a way that teacher can evaluate
how well students master the contents.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives. The course objectives
and the corresponding assessment methods are listed in Table 4.

Table 4 Course objectives and assessment methods

Correspondi

Score Assessment | Percent Assessment details ng

category methods age &
objectives
classroom Roll call 20% Haye a g_ood attent_jance, listen carefully and 1
performance actively interact with the teachers
Assignment Five times, not limited to the exercise in
Exercise in exercise 30% book. There is a certain degree of difficulty, 1,2
book including analysis, design and calculation.
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Score Assessment | Percent . Correspandi
Assessment details ng
category methods age -
objectives
Einal It is a closed-book exam. The contents are
o Closed-boo 0 all about the 7 topics. There is a certain
examlsnatlon k exam 60% degree of difficulty, including analysis, 12
design and calculation.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Grading criteria

Those absence times are more than one third of the total roll call times will fail
to achieve the class attendance score. Grade each usual homework and project
according to the completion level and correctness. Calculate the weighted mean
of the grades.

Usual performance

Final exam Grade the exam according to the answer and score judgment standard.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 (Usual | Assessment2 (Final
performance) (K1) exam) (K2)
Percentage 0.5 0.5
S t ..
S?L%ﬁfsrgen € | Objective 1 (M1) 0.2 0.4
objective for each
assessment Objective 2 (M2) 0.8 0.6
method

The evaluation criteria of the course objectives can be determined on the basis of assessment method,

grading criteria and course objective allocation matrix, as shown in Table 7.

Table 7 Evaluation criteria of the course objectives

Evaluation criteria
C.OU r_se C_our_se C_our_se Course objectives | Course objectives
objectives objectives objectives . .
Course ; ; ; achievement, achievement,
L achievement, achievement, achievement,
objectives average value average value
average value average value average value 0.6-0.69 0-059
0.9-1 0.8-0.9 0.7-0.79 T '
Excellent Good Middle Pass Fail
1. Know the | Understand the | Comprehend Apprehend the | Know the general | Do not know the
general principle | general the general | general principle and | general principle
and method of | principle and principle and | principle and | method of | and method of
calculating the | method of | method of | method of | calculating the | calculating the
reliability design | calculating the | calculating the | calculating the | reliability design in | reliability design
in reliability | reliability reliability reliability reliability  design, | in reliability
design, the | design in | design in | design in | the method for | design, the method
method for | reliability reliability reliability deducing formula of | for deducing
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Evaluation criteria

Course Course Course . L
. . . Course objectives | Course objectives
objectives objectives objectives . .
Course ; ; : achievement, achievement,
. achievement, achievement, achievement,
objectives average value average value
average value average value average value 0.6-0.69 0-059
0.9-1 0.8-0.9 0.7-0.79 o '
Excellent Good Middle Pass Fail
deducing formula | design, the | design, the | design, the | reliability formula of
of reliability | method for | method for | method for | calculation of | reliability
calculation of | deducing deducing deducing mechanical ~ parts | calculation of
mechanical parts | formula of | formula of | formula of | under the stress and | mechanical parts
under the stress | reliability reliability reliability the intensity | under the stress
and the intensity | calculation of | calculation of | calculation of | distribution. and the intensity
distribution. mechanical mechanical mechanical distribution.

parts under the
stress and the

parts under the
stress and the

parts under the
stress and the

intensity intensity intensity

distribution. distribution. distribution.
2. Be able to build | Can build the | Be able to build | Understand Know how to build | Do not know how
the reliability | reliability model | the  reliability | how to build | the reliability model | to  build  the
model of a|and reliability | model and | the reliability | and reliability | reliability =~ model
complex allocation of a | reliability model and | allocation of a | and reliability
mechanical complex allocation of a | reliability complex allocation of a
system by using | mechanical complex allocation of a | mechanical system, | complex
the foundation | system, do | mechanical complex do reliability design | mechanical
knowledge on the | reliability system, to do | mechanical of bolts, springs, | system, do
reliability design of bolts, | reliability system, do | gears, shafts, | reliability —design
calculation  and | springs, gears, | design of bolts, | reliability bearings and other | of bolts, springs,
analysis method. | shafts, bearings | springs, gears, | design of bolts, | mechanical parts , | gears, shafts,
Be able to do | and other | shafts, bearings | springs, gears, | conduct failure | bearings and other
reliability mechanical and other | shafts, bearings | mode, effect and | mechanical parts ,
prediction and | parts , conduct | mechanical and other | criticality analysis | conduct failure
reliability failure  mode, | parts , to | mechanical for mechanical mode, effect and
allocation for | effect and | conduct failure | parts , conduct criticality analysis
mechanical criticality mode, effect | failure  mode, for mechanical
system. Be able to | analysis for | and criticality | effect and
do reliability | mechanical analysis for | criticality
design of bolts, | system. mechanical analysis for
springs, gears, system. mechanical
shafts,  bearings system.
and other
mechanical parts
with the
requirements  of
loading and
construction
dimension. Be
able to conduct
failure mode,
effect and
criticality analysis
for mechanical
system.

VII. Recommended textbooks and reference materials

1. Bernd Bertsche, et al: Reliability in Automotive and Mechanical Engineering, Spring, 2008.
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2. Gary S. Wasserman: Reliability Verification, Testing, and Analysis in Engineering Design,
Marcel Dekker, Inc, 2003;

3. XUMEMESE: CHUMFTEEPEBLTh), AU AR, 1996 4 HikR.

Teaching group: Qingchuan HE Course administrator: Qingchuan HE
Written by: Qingchuan HE Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: Apr 30, 2021
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(HIB/ABREMA*) BERHN
Robot Technology and Applications

Course name: Robot Technology and Applications Course code: 31923
Course type: Profession education course (Elective)

Total teaching hours: 32 (Classroom Hours: 28, Experiment Hours: 4)
Credit: 2.0

Prerequisites: Advanced Mathematics, Mechanical drawing, Theoretical Mechanics, Principles of

Machinery,
Major: Mechanical design, manufacturing and automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

This course is a professional platform course for undergraduates majoring in mechanical engineering.
The purpose of this course is to make student understand the research and development status and basic
principles of robot technology, understand and preliminarily master the structural design method and
control method of robot, understand the theoretical and technical difficulties in robot technology and the
main research direction of robotics at present, so as to cultivate student’s interest in mechanical engineering.
Robotics is a multidisciplinary interdisciplinary frontier discipline, which involves mechanics, electronics,
kinematics, dynamics, control theory, sensor detection, computer technology and ergonomics. It is also a

course combining theory with application.

I1. Course Objectives

Course Objective 1: Guide students to correctly view the gaps and development prospects in the field
of science and technology at home and abroad through systematic learning of the knowledge system of the
robot technology; establish a correct world view, outlook on life and values; establish a truth-seeking and
pragmatic research spirit, an innovative spirit of innovation; promote patriotism, and serve the ideals and
aspirations of the motherland.

Course Objective 2: Master the technical points and basic theoretical knowledge of robot mechanism
design, motion analysis, control and use. Master the basic theory and knowledge of mechanism and
mechanical dynamics, including basic structure of robot, overall and mechanical structure, mechanism
analysis, motion analysis, dynamics analysis, Jacobian matrix, trajectory planning and control, visual

sensing, etc.
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Course Objective 3: Have abilities to analyze the forward and inverse kinematics of general robots.
Master the technical parameters of robots, the establishment of mechanism and linkage coordinate systems,
as well as abilities of kinematics and dynamics analysis with the help of existing robots in the laboratory.

Course Objective 4: Have abilities to understand the basic concepts and methods of mathematics and
mechanics in robot operation. Have abilities to use the basic theory and professional knowledge to carry out
innovative design, habits of comprehensive analysis and consideration of problems, and abilities to analyze,

judge and make decisions on things. Have a scientific attitude, innovative consciousness and team spirit.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Robot Technology)

Index points of
graduation Content
requirements

Have the ability to deduce the mathematical model to the engineering
1.3 model of complex engineering problems in the field of mechanical

engineering.

Be able to correctly describe the solution of a complex engineering
2.3 problem in mechanical engineering, and analyze the rationality of the

scheme by using the basic principles.

Understand the current situation and development trend of the frontier of
mechanical engineering, familiar with the basic process of research and

development of new products, new processes, new technologies and new

3.1
equipment, and have the attitude and consciousness of pursuing
innovation in solving complex engineering problems in the field of
mechanical engineering.
Understand the core values of socialism and national conditions;
8.2 safeguard national interests; have a sense of responsibility to promote

national rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives of {Robot Technology) and the index
points of graduation requirements
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Index points of graduation
. 1.3 2.3 3.1 8.2
requirements
Course objectives 2 3 4 1
Intensity of support M L M L

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

mechanism
(6) Design of robot body, arm,
wrist, and hand

innovation by learning the
overall design and
composition of the robot.

Teachi | Teac | “OU™
Chapter Course content Teaching requirements ng hing obﬁec
hours | type s
1. Introduce the knowledge
system framework of this
course, teaching objectives,
graduation requirements,
position in the curriculum
system of the major, teaching
content, assessment methods
and score ratio;
1. Introduction 2. Understand the basic
(1) Basic concepts, development | concept,  history  and
1 history and classification of | classification of robots; 5 Lectu |, ,
robots 3. Understand the application re ’
(2) Application  of  robot | of robot technology.
technology 4. Guide students to correctly
view the gap and
development prospects of
robots at home and abroad,;
promote  patriotism  and
cultivate students to establish
a scientific and technological
power of the country.
2. Overall and structure design of | 1 Understand the basic
robot _ . composition and technical
(1)  Basic composition and | parameters of robot;
technical parameters of robot 2 Master the overall desian
(2) Overall design of robot f has eb d the desi gf
(3) Design of robot mechanical of the robot and the design o
9 svstem each part. 4 Lectu 12
Y . . ,
(4) Design of robot transmission | 3. Establish the spirit of re
parts seeking truth and being
(5) Design of robot walking | Pragmatic, and the spirit of
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cours

Teachi | Teac e
Chapter Course content Teaching requirements ng hing bi
hours | type ObJec
tives
3. Robot kinematics
(1) Pose description of rigid
body
(2) Coordinate transformation
(3) Homogeneous coordinates
and homogeneous transformation ééscllqafitg; t:;: tlr?eethr%(‘tj)ot?:
(4) Common coordinate systems _t_p d orientation:
and transformation equation of 203' |o|\r/1| and orien '
3 robot : aster t_he robf)t 6 Lectu 234
(5) Euler transformation and kinematics analysis mgthod, re
RPY transformation i Maﬁjggtgr'H Tﬁ;mdi’nverse
(6) Links parameters of robot kinematics of robot
and its D-H coordinate ’
transformation
(7)  Kinematics equations of
robot
(8) Inverse kinematics of robot
4 Differential motion  and 1. Master the definition of
Lo . Jacobian matrix;
Jacobian matrix 2. Master Jacobian matrix
Q) Definition of Jacobian | - }
matrix modeling method,_ N
4 (2)  Construction of Jacobian 3 Magter the definition ana 4 Lectu 2,34
matrix a_naly|5|s_t method of robot re
. . singularity;
Sr)\gu:%gse Jacobian matrix and 4. Magter the definition a_nd
(4) Force Jacobian analy5|s of force Jacobian
matrix.
5. Robot dynamics 1. Master the Newton-Euler
(1) Newton-Euler equation of | method of dynamic analysis;
. motion ﬁq.e'[LrJ“r;g.erstand the Lagrange . Lectu .
(2) Lagrange dynamics 3. Master the dynamic re -
(3) Joint space and operation | modeling method of joint
space dynamics space and operation space.
6. Robot trajectory planning 1 Understand the basi
. : nderstan e basic
(1) Basic concepts of robot concepts of robot planning;
6 planning 2. Master the joint space 4 Lectu | ,,
(2) Joint space method ?Etf:\zd; ) | re '
; . Master the rectangular
3) Rectangular  coordinate coordinate space method.,
space method
7. Robot control 1. Understand the concept
(1) Concept and structure of and structure of robot control
system;
robot control system 2. Understand the concept Lect
7 (2) Concept and principle of | and principle of independent 2 reecu 2

independent joint control, speed
control and force control
(3) Teaching control method

joint control, speed control
and force control;

3. Understand the teaching
control method.
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- cours
Teachi | Teac e
Chapter Course content Teaching requirements ng hing objec
hours | type tives
8. Robot sensing and vision 1I- L_Jfr)der_stand the sensor
classification;
technology o 2. Understand the
(1) Sensor classification characteristics and functions
(2) Characteristics and functions | of internal sensors and
; external sensors;
8 of internal sensors and external 3 Understand the basic 5 Lectu 5
sensors principle of vision system; re
(3) Basic principles of vision | 4. Understand image
system generation ~ model  and
(4) Image generation model and ?erclzrt?r?gogy. processing
primary processing technology
1. Master analysis methods
of robot kinematics;
. 2. Master analysis methods
9. Robot experiment of robot dynamics. e
9 (1) Kinematics experiment 3. Cultivate students’ 4 inz(gr?tr 1,2,3
(2) Dynamics experiment research _ Character:
perseverance in adversity,
arduous exploration; promote
the spirit of craftsman.

V. Teaching method

The course mainly lectures, supplemented by classroom discussion, in class experiments and

homework.

VI. Assessment

The assessment is to evaluate the degree of students achieving the course objectives, reflecting the

achievement degree of students' ability training objectives. The assessment methods are shown in Table 4.

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
category | t methods | ntage sz Gl ding
objectives
It mainly assesses students' understanding and
mastery of basic knowledge and skills.
In class Evaluate students' participation in answering
. 10% . . X L oRTERY 1,2, 30 4
Usual questions questions, clgss discussion and participation in
erforma class discussion. 10% of the average score is
P nce included in the total score of the course.
It mainly tests the students' understanding and
routine mastery of knowledge in each class. Calculate the
20% . 1. 2. 3. 4
homework average score of all assignments, and then
calculate 30% into the total score.
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Score
category

Assessmen
t methods

Correspon
ding
objectives

Perce

Assessment details
ntage

Experiment

It mainly assesses students' mastery of robot

kinematics simulation and dynamics simulation 1. 2.3. 4

10%

Final
report

Report
score

It mainly tests the students’ mastery of robot
mechanical design, kinematics and dynamics
analysis, trajectory planning and control, as well as
their proficiency in robot application, the ability to
analyze problems through various technical means,
and the ability to express in writing.

The format and framework of the paper are 10
points, the mastery of knowledge is 60 points, and
the ability to analyze problems is 30 points.

60% of the report score are included in the total
course score

60% 1. 2. 3. 4

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

PESEIEN Standard for evaluation
methods
According to the condition of question answer, there will be five levels:
In class questions | Excellence (90-100), good (80-89), normal (70-79), pass (60-69), fail

(below 60). Adjust the score depending on the class attendance.

Routine homework

According to the condition of homework, there will be five levels:
Excellence (90-100), good (80-89), normal (70-79), pass (60-69), fail
(below 60).

According to the experiment performance and reports, there will be five

Experiment levels: Excellence (90-100), good (80-89), normal (70-79), pass (60-69), fail
(below 60).
Final report According to the completion of the report, score according to the rules.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 CIn| Assessment 2 | Assessment3 | Assessment 4
class questions) (Routine (Experiment | (Final report)
(K1) homework) (K2)| ) (K3) (K4)
The proportion of assessment
. 0.10 0.20 0.1 0.60
methods in the total score
Score Objective 1 (M1) 0.2 0.1 0.2 03
percentage
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Assessment 1 CIn| Assessment2 | Assessment3 | Assessment 4
class questions) (Routine (Experiment | (Final report)
(K1) homework) (K2)| ) (K3) (K4)
objective | opjective 3 (M3) 0.2 0.3 0.4 0.2
for each
assessment opiective 4 (M4) 0.3 0.3 0 0.3
method

The evaluation criteria of the course objectives can be determined on the basis of assessment method,

grading criteria and course objective allocation matrix, as shown in Table 7.

Table 7 Evaluation criteria of the course objectives

Evaluation criteria

Course Course ot():'zgtrif/is Course Course
Course objectives objectives achiJe vement objectives objectives
S achievement, | achievement, ' | achievement, achievement,
Sl average average average average value average
value
value 0.9-1 | value 0.8-0.9 0.6-0.69 value 0-0.59
0.7-0.79
Excellent Good Middle Pass Fail
Guide students
to correctly | Have
view the gaps | excellent ';(')%\(l)et better
and robot Kinematics Have certain
development kinematics . robot
prospects in the | and dynamics ZESI OIS)i/Qam'CS kinematics
field of science | analysis abili¥ and dynamics
and technology | ability, abiiity, analysis Do not have
at home and | independent |E_de|f_endent ability, the robot
abroad through | thinking ;t;irI]it”?g can independent Have the basic | kinematics and
systematic ability;  can Y, thinking robot kinematics | dynamics
. accurately A - . .
learning of the | accurately find and ability; find | and  dynamics | analysis
knowledge find and reasonably and analyze | analysis ability, | ability,
system of the | reasonably analvze  the the gap and | independent independent
robot analyze the 3 Y and development | thinking ability; | thinking
technology; gap and ge\eelopment prospects in | can accurately | ability; can
establish a | development rospects  in the field of | find and analyze | accurately find
correct  world | prospects in 'E)he pfiel 4 of science and | the gap and | and analyze the
view, outlook | the field of science  and technology at | development gap and
on I.|fe a_nd science and technology at home ' and prospects in the development_
values; establish | technology at home and abroad,; field of science | prospects in
a truth-seeking | home and abroad:  can establish ~ a | and technology | the field of
and pragmatic | abroad; fully establiéh 3 truth-seeking | at home and | science  and
research spirit, | establish  a h-seeki spirit; abroad. technology at
an innovative | truth-seeking truth-seexing promote home and
spirit of | spirit; Spirit atriotism abroad
P . Pk, promote P : :
innovation; promote - and serve and
o patriotism, .
promote patriotism, and serve and ambitions of
patriotism, and | and serve and ambitions o the
serve the ideals | ambitions of the motherland.
and aspirations | the motherland
of the | motherland. '
motherland.
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Evaluation criteria

Course Course ot?zgtrif/?as Course Course
objectives objectives ) objectives objectives
Course : ; achievement, ; ;
L achievement, | achievement, achievement, achievement,
objectives average
average average value average value average
value 0.9-1 value 0.8-0.9 0.6-0.69 value 0-0.59
0.7-0.79
Excellent Good Middle Pass Fail
Very well | Well master
master the | the technical ,'[\él ;?;[ﬁ(r:al the
technical points and oints and Fail to master
points and | basic Easic the  technical
basic theoretical : points and
Master _the theoretical knowledge of theoretical Roughly master | basic
technical points K | f knowledge of N .
and basic | KNOW edge of | robot _ robot the_ technlcgl theoretical

. robot mechanism . points and basic | knowledge of

theoretical . : mechanism .

mechanism design, : theoretical robot
knowledge of desi : design, K | £ hani
robot esign, motlon_ motion nowledge o mechanism

. motion analysis, . robot design, motion
mechanism . analysis, . !

X . analysis, control  and mechanism analysis,
design, motion control  and . .

; control and | use. Master design, motion | control and

analysis, control .| use. Master ;
use. Master | the basic .| analysis, control | use. Master the
and use. Master : the basic :

: the basic | theory  and and use. Master | basic  theory
the basic theory theory  and .
and  knowledae theory  and | knowledge of knowledae of the basic theory | and knowledge
of mechanis?n knowledge of | mechanism mechanisgm and knowledge | of mechanism

. mechanism and of  mechanism | and
and mechanical . and . .

. and mechanical . and mechanical | mechanical
dynamics, . - mechanical - .

. . .| mechanical dynamics, . dynamics, dynamics,
including basic . : . dynamics, ; . S : .

dynamics, including ; . including basic | including basic
structure of | . . . including

including basic . structure of | structure of
robot, overall . basic

. basic structure  of robot, overall | robot, overall

and mechanical structure  of .

structure  of | robot, overall and mechanical | and
structure, robot, overall .

- robot, overall | and structure, mechanical
mechanism . and :

. . and mechanical . mechanism structure,
analysis, motion hanical mechanical IVsi . ;
analysis mechanica structure_z, structure analysis, motion mecha_nlsm

! structure, mechanism s analysis, analysis,
dynamics hani vsi mechanism . :
analysis mechanism analysis, analysis dynam_lcs motlon_

. analysis, motion o analysis, analysis,
Jacobian : . motion . . ;
matrix motion analysis, analvsis Jacobian matrix, | dynamics

. analysis, dynamics ysIS, trajectory analysis,
trajectory . . dynamics - .
lannin and dynamics analysis, analvsis planning and | Jacobian
P g analysis, Jacobian YsIS, control,  visual | matrix,
control, visual . - Jacobian . .
. Jacobian matrix, - sensing, etc. trajectory
sensing, etc. . . matrix, .
matrix, trajectory - planning and
. - trajectory :
trajectory planning and . control, visual
X planning and .
planning and | control, control. visual sensing, etc.
control, visual | visual sensin ' otc
sensing, etc. | sensing, etc. 9. etc.
Have abilities to | Have Have good | Have abilities | Basically have | Fail to have
analyze the | excellent abilities to | to analyze the | abilities to | abilities to
forward and | abilities to | analyze the | forward and | analyze the | analyze the
inverse analyze the | forward and | inverse forward and | forward and
kinematics of | forward and | inverse kinematics of | inverse inverse
general robots, | inverse kinematics of | general kinematics  of | kinematics of
master the | kinematics of | general robots, master | general robots, | general robots,
technical general robots, good | the technical | basically master | failed to master
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Evaluation criteria

Course

Course Course - Course Course
objectives objectives Ob.JeCt'VeS objectives objectives
Course ; ; achievement, ; ;
L achievement, | achievement, achievement, achievement,
objectives average
average average value average value average
value 0.9-1 | value 0.8-0.9 0.6-0.69 value 0-0.59
0.7-0.79
Excellent Good Middle Pass Fail
parameters  of | robots, master  the | parameters of | the technical | the technical
robots, the | excellent technical robots,  the | parameters  of | parameters of
establishment of | master ~ the | parameters of | establishment | robots, the | robots, the
mechanism and | technical robots,  the | of mechanism | establishment of | establishment
linkage parameters of | establishment | and linkage | mechanism and | of mechanism
coordinate robots,  the | of mechanism | coordinate linkage and linkage
system, and | establishment | and linkage | system, and | coordinate coordinate
have abilities of | of mechanism | coordinate have abilities | system, and | system,  and
kinematics and | and linkage | system, and | of kinematics | basically have | fail to have
dynamics coordinate have good | and dynamics | abilities of | abilities of
analysis  with | system, and | abilities  of | analysis with | kinematics and | kinematics and
the help of | have kinematics the help of | dynamics dynamics
existing robots | excellent and dynamics | existing analysis with the | analysis  with
in the | abilities  of | analysis with | robots in the | help of existing | the help of
laboratory. kinematics the help of | laboratory. robots in the | existing robots
and dynamics | existing laboratory. in the
analysis with | robots in the laboratory.
the help of | laboratory.
existing
robots in the
laboratory.
Have abilities to | Have Have good | Have abilities | Basically have | Do not have
understand the | excellent abilities  to | to understand | abilities to | abilities to
basic concepts | abilities  to | understand the basic | understand the | understand the
and methods of | understand the basic | concepts and | basic  concepts | basic concepts
mathematics the basic | concepts and | methods of | and methods of | and methods of
and mechanics | concepts and | methods  of | mathematics | mathematics and | mathematics
in robot | methods  of | mathematics | and mechanics in | and mechanics
operation; Have | mathematics | and mechanics in | robot operation; | in robot
the ability to | and mechanics in | robot Basically have | operation; Do
use the basic | mechanics in | robot operation; the ability to use | not have the
theory and | robot operation; Have the | the basic theory | ability to use
professional operation; Have the | ability to use | and professional | the basic
knowledge to | Have the | good ability | the basic | knowledge  to | theory and
carry out | excellent to use the|theory and | carry out | professional
innovative ability to use | basic theory | professional innovative knowledge to
design;  Have | the basic | and knowledge to | design; Basically | carry out
habits of | theory  and | professional carry out | have habits of | innovative
comprehensive | professional knowledge to | innovative comprehensive | design; Do not
analysis and | knowledge to | carry out | design; Have | analysis and | have habits of
comprehensive | carry out | innovative habits of | comprehensive | comprehensive
consideration of | innovative design; Have | comprehensiv | consideration of | analysis  and
problems; Have | design; Have | good habits | e analysis and | problems; comprehensive
abilities to | excellent of comprehensiv | Basically have | consideration
analyze, judge | habits of | comprehensiv | e abilities to | of problems;
and make | comprehensiv | e analysis and | consideration | analyze, judge | Do not have
decisions on | e analysis and | comprehensiv | of problems; | and make | abilities to
things; Have a | comprehensiv | e Have abilities | decisions on | analyze, judge
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Evaluation criteria
Course Course C_our_se Course Course
S S objectives g At
objectives objectives : objectives objectives
Course ; : achievement, : :
L achievement, | achievement, achievement, achievement,
objectives average
average average value average value average
value 0.9-1 | value 0.8-0.9 0.6-0.69 value 0-0.59
0.7-0.79
Excellent Good Middle Pass Fail
scientific e consideration | to  analyze, | things; Basically | and make
attitude, consideration | of problems; | judge and | have a scientific | decisions  on
innovative of problems; | Have  good | make attitude, things; Do not
consciousness Have abilities  to | decisions on | innovative have a
and team spirit. | excellent analyze, things; Have | consciousness scientific
abilities  to | judge and | a scientific | and team spirit. | attitude,
analyze, make attitude, innovative
judge and | decisions on | innovative consciousness
make things; Have | consciousness and team spirit.
decisions on | a good | and team
things; Have | scientific spirit.
a  excellent | attitude,
scientific innovative
attitude, consciousness
innovative and team
consciousness | spirit.
and team
spirit.

VII. Recommended textbooks and reference materials

Textbook:

Introduction to robotics mechanics and control, John Craig, China Machine Press, 2018

Reference books:
Tsai, L.W. (1999) Robot Analysis: The Mechanics of Serial and Parallel Robots. John Wiley & Sons,

New York.

Edited by Zhu Shigiang, Wang Xuanyin. Robot Technology and its Application, 2nd Edition, Zhejiang

University Press, 2018.

Teaching group:  Fan Wang Course administrator: Fan Wang

Written by:  Fan Wang Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 22, 2021
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(HRAFEEE) BEXH

Materials Mechanics Experiment

Course Name: Experiments for Mechanics of Materials Course Code :31925
Course Type: professional education (compulsory)

Total teaching hours :16 hours

Credit :0.5

Prerequisite Course: Mechanics of Materials

Major: Mechanical design and manufacture and automation, energy and power engineering
Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

{Materials Mechanics Experiment) is an important part of the material mechanics course system and
an important practical teaching link. This course mainly includes metal material tensile experiment, metal
material torsion experiment, basic strain electrical measurement method, bending normal stress test
experiment of uniform cross-section beam (1/4 bridge, half bridge and full bridge), the main bending and
torsion combined deformation. The main direction of stress test experiment, strain gage pasting and
welding experiment, the test experiment of equal-strength beam, etc. Its purpose is to enable students to
master the mechanical properties and measurement methods of solid materials under various loads, verify
the theory and calculation formulas of material mechanics, and use what they have learned to design
experiments. Cultivate students' scientific and rigorous work attitude and the spirit of cooperation and

mutual assistance in the experiment.

1. Course Objectives
Course Obijective 1: The experiment is grouped and teamwork, Mind and Hand is encouraged.
Through experiments, students will cultivate a scientific and rigorous work attitude and a pragmatic spirit
of seeking truth from facts.
Course objective 2: Understand some basic concepts in material mechanics experiment, master the
basic principles, properties and test methods, be able to correctly deal with data, analyze the phenomena
and reasons in the experiment. Experiments can be designed and verified by the resistance strain

measurement method.

I11. Graduation Requirements Supported by Curriculum Teaching Objectives
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The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Materials Mechanics Experiment

Index points of
graduation Content
requirements

Master the test and experimental methods of complex mechanical systems,

4.1 including force, deformation, motion, heat, etc., master the relevant basic
principles.
Possess certain organizational and management skills, can reasonably
9.3 formulate work plans, assign tasks according to the knowledge and ability

characteristics of team members, and coordinate to complete work tasks.

Table 2 The Support Relationship between the Teaching Objectives of Material Mechanics Experiment

and the Index Points of Supporting Graduation Requirements

Index pomt; of graduation 41 9.3
requirements
Curse objectives 2 !
Intensity of support H H

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Te

Seri a | Teac Corr_esp
al . . hi | Ling | _onding
Course content Teaching requirements ng Teaching

num meth S

ho objective
ber ods

ur S

S
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Te

Seri a1 Teac Corr_esp
al hi hin onding
num Course content Teaching requirements ng met% Teaching
ber ho ods objective
ur S
S
1. Tensile testing of metallic | 1.0bserve and explain the
terials stretching phenomenon of metal
(1) .Determination of Strength materials; judge the plasticity and
and Plastic Properties of mild brittleness of metal materials;
Steel during Tension: Lower 2.Learn to test the yield strength
Yield Strength ow - Tensile of low carbon steel o, tensile
strength o+ Elongation A . strength o, elongation A, section
on of shrinkage Z and the tensile
1 requction o area Z strength of cast iron op; and draw | 2 Fri](gﬁ,: 1, 2
(2).Determine the strength the tensile curves of the two
performance index of gray cast | materials.
iron when it is stretched: tensile | 3 Be able to collect, process,
strength oo calculate and analyze data.
(3) Compare the mechanical 4, In the experiment, students'
properties and failure modes of scientific and rigorous working
:?(‘)’:’1 fﬁﬁgg z:(rastlc?w?r?ggray cast attitude and cooperative spirit are
' cultivated.
1. Observe and explain the torsion
2 Torsion experiment of metal phenomenon of metal materials;
materials judge the characteristics of
(1) Determination of the strength plasticity and brittleness of metal
- materials;
performance indicators of metal . .
. . . ) 2. Learn to test the torsional yield
materials during torsion: the yield
_ strength  TeL  and torsional
strength under torsion %eL and g
worsion strenath T £ low strength ™™ of low carbon steel
m
, orsion  streng of lo , Exper L
carbon steel; the torsion strength iment

T of gray cast iron.

(2) Draw the fracture diagrams of
low-carbon steel and gray cast
iron, and compare the torsion
failure modes of low-carbon steel
and gray cast iron.

and the torsional strength & of

cast iron; and draw the torsion
diagrams of the two
materials.

3. Be able to collect, process,
calculate and analyze data.

4. In the experiment, students'
scientific and rigorous working
attitude and cooperative spirit are
cultivated.

curve
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Te

Seri a1 Teac Corr_esp
al _ _ hi hing ondlr_lg
Course content Teaching requirements ng Teaching
num meth A
ho objective
ber ods
ur S
S
1. Learn the basics of resistance
) ) .| strain measurement method and
3 The basics of resistance strain L o
the principle of strain bridge;
measurement method and the use .
. 2. Learn the principle and use of
of strain gauges .
o strain gauges.
(1) Learn the principle of .
. . 3. Master the three wiring Exper
3 | resistance strain measurement . . 2 | 1, 2
methods of strain gauges in the iment
method bridge:
(2) Learn the principle of strain 98 ) ‘
AUGe 4. In the experiment, students
gaug . scientific and rigorous working
(3) Learn the use of strain gauges . . .
attitude and cooperative spirit are
cultivated.
1. Conduct force analysis on
rectangular cross-section beams;
grasp the feelings of pure bending
and transverse bending of
4 Test of normal stress in | rectangular cross-section beams.
bending of rectangular section | 2. Learn to use theoretical
beam (1/4 bridge) formulas to calculate the bending
(1) Be familiar with the basic | moment and normal stress on the
principles of resistance strain | cross section of a rectangular
measurement method and the use | cross-section beam in  pure
4 | of static resistance strain gauges. | bending and transverse bending; 2 Fésﬁ,: 1, 2
(2) Measure the normal stress | 3. Master the method of 1/4
distribution on the cross section | bridge connection, use strain
of a rectangular cross-section | gauge to collect strain data;
beam during pure bending and | calculate experimental stress. And
transverse force bending. calculate the error with the
(3) Skilled 1/4 bridge. theoretical value.
4. In the experiment, students'
scientific and rigorous working
attitude and cooperative spirit are
cultivated.
5.Test of bending normal stress | 1. Familiar with the use of
of rectangular section beam (half | resistance strain gauges, master
c bridge and full bridge) the half-bridge and full-bridge 5 Exper 1 2
iment ’

(1) Be familiar with the basic
principles of resistance strain
measurement method and the use

wiring methods to measure strain
values.
2. The experimental stress will
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Seri
al
num
ber

Course content

Teaching requirements

Te
ac
hi
ng
ho
ur

Teac
hing

meth
ods

Corresp
onding
Teaching
objective
S

of static resistance strain gauges.
(2) Measure the normal stress
distribution on the cross section
of a rectangular cross-section
beam during pure bending and
transverse force bending.

(3) Proficiency in half-bridge and
full-bridge.

be calculated based on the
experimental strain value. And
calculate the error with the
theoretical value.

3. Cultivate students' scientific
and rigorous work attitude and
improve the ability of teamwork.
4. training team work together.

6 Determination of the principal
direction of the principal stress in
the combination of bending and
torsion

(1).Use resistance strain gauges
to determine the magnitude and
direction of the principal stress at
a point in the plane stress state;
(2).Understand the application of
strain analysis theory under plane
stress in experiments;

(3).Further  familiarize  with
resistance strain gauge measuring
bridge  circuit and  static
multi-point ~ strain  measuring
method.

1. Learn the force analysis and
theoretical calculation of a point
in the combined state of bending
and torsion.

2. Learn to use resistance strain
gauges to  determine the
magnitude and main direction of
the principal stress at a point in a
plane stress state;

3. In the experiment, students'
scientific and rigorous working
attitude and cooperative spirit are
cultivated.

Exper
iment

1, 2

7 Strain gauge pasting and
welding experiment

(1) Preliminary mastery of the
pasting technology of strain
gauges;

(2) Learn the general method of
patch quality inspection.

1. Learn the strain gauge paste
technology;

2. Learn to check the quality of
strain gauge paste process;

3. Practice the pasting technique
of strain gauge and wire welding
technique.

4.In the experiment, students'
scientific and rigorous working
attitude and cooperative spirit are
cultivated.

Exper
iment
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Te

formula of Poisson's ratio p.
(4).Use electrical measurement to
find E and p, and verify the
equal-strength  beam.  Design
patch scheme and bridge design.
3).
determine the material and grade
of the equal strength beam.

(6) Measure the weight P of the
weight to be measured by
electrical measurement.

According to E and p,

and select the appropriate bridge.
4.In the experiment, students'
scientific and rigorous working
attitude and cooperative spirit are
cultivated.

Seri L Corr_esp
al _ _ hi hing ondlr_lg
Course content Teaching requirements ng Teaching
num meth A
ho objective
ber ods
ur S
S
8.Test experiment of equal
strength beam
(1) Question: What is an
equal-strength beam? Use
mathematical methods to prove
the definition of equal-strength . L.
1. Questions inspire students to
beams. think
(2). Question: How to find the ' ) .
) 2. Encourage group discussion,
elastic modulus E of a beam of ) ]
design plans, continuous
equal strength? . .
. . improvement and in-depth.
(3). Question: The definition and . _— Exper
8 3.Plan analysis and determination, | 2 iment 1. 2

V. Teaching method

1. Online class preview and review. Let students be prepared and expand.

2. Classroom experiment explanation and demonstration, supplemented by inspiration and discussion.

Student group experiments, everyone uses their hands and brains to solve problems cooperatively.

V1. Assessment

The course assessment of Material Mechanics Experimentis to evaluate the degree of students'

achievement of the course teaching goal and to reflect the degree of achievement of the students' ability

training goal. The specific assessment methods, proportion and corresponding teaching objectives of the

course are shown in Table 4 below.

Table 4 Course objectives and assessment methods
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Correspondi
Score | Assessmen | percenta 8
Assessment details ng
caregory | t methods ge -
objectives
It mainly assesses students' learning attitude
Preview 50 and_ understanding and mastering degree _of 1
basic knowledge of material mechanics
experiment.
Usual
grades
The main assessment of the students' attitude
Operation 35% towards the experiment and the grasp of the 1
basic operation of the experiment.
. It mainly assesses students' experimental data
Reporting processing and analysis abilities, as well as
. 0 ,
ac"e'rf;’:m Report 60% | in-depth thinking on the design of experimental 2
schemes.

The grading criteria of each examination link in the course of Material Mechanics Experiment are as

follows: Table 5.

Table 5 Rating Criteria for Assessment Methods

Assessment methods Grading criteria

A five-level system is adopted combined with attendance, preview and

Usual grades - - . .
operation on a comprehensive considerations.

Experimental report
score

A five-level system is adopted, and scores are based on the reference
answers and scoring rules in the experimental report.

The distribution matrix of the assessment method and the course objective of Material Mechanics

Experimentis given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment
Assesig:jirsl; 1K(ijsual 2(Experimental
Y report score) K2
Percentage 0.4 0.8
Score Objective 1(M1) ! ’
percentage of
course objective
for each et 0 !
assessment Objective 2(M2)
method

VII. Recommended textbooks and reference materials

(I) Textbooks:
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Wei Yimin et al. Experiments on Mechanics of Materials (Bilingual Edition). Wuhan: Huazhong Science
and Technology Press, 2019.

(2) Reference books:

[1] Deng Zongbai. Material mechanics experiment and training. Beijing: Higher Education Press, 2014.

[2] Yang Xupu. Engineering Mechanics Experiment. Beijing: China Railway Publishing House, 2018.

[3] Liu Hongwen. Experimental Study on Mechanics of Materials. Beijing: Higher Education Press, 2017.

[4] Shu Delin, Ed. Mechanical properties of engineering materials. Beijing: China Machine Press, 2017.

[5] Gu Bin, Ed. Experimental guidance and basic training of material mechanics; Beijing: Beijing
Institute of Technology Press, 2016

[6] GB/T 228.1-2010. Metallic materials tensile test part 1: room temperature test method.

[7]1 GB/T 10128-2007. Room temperature torsion test method for metallic materials.

[8] GB/T 13992-2010 Metal Pasted Resistance Strain Gauge.

(1) Network resources :(the website of the course or links to major network resources)

TARL A2 5256 (chaoxing.com)

Teaching group:Wei Yimin, Li Jianmin,Chen huanguo, Zhou Xun, Le Zhongping

Course administrator: Wei Yimin

Written by:  Le Chung Ping Reviewed by: Jianmin Li

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
Date: May 21, 2021
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(HLRZERISEIE 17) BFEKR

Experiments on Basic Machinery 1

Course Name: Experiments on Basic Machinery 1 Course code: 31926
Course Type: Basic Course (Compulsory)
Total Teaching Hours: 16

Course Credit: 0.5

Prerequisites: Principle of mechanical parts

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Mechanical basis experimental teaching demonstration center

I. Course Introduction

Experiments on Basic Machinery 1 is a professional basic course experiment supporting mechanical
principles, verifying and deepening the understanding and consolidating the theoretical knowledge learned,
and improving students' practical ability, comprehensive quality, and design innovation ability. It is an
important practical link for students majoring in mechanical and near-machine majors.

This course mainly includes three types of experiments: the first is a basic experiment (including
validation and cognitive experiment), which is a verification experiment of theoretical knowledge in the
classroom, including typical mechanical cognition experiments, mapping and analysis experiments of
mechanism motion diagrams, measurement experiments of involute spur gear parameters, and mechanism
motion parameters measurement experiments; The second is the comprehensive experiment, which is the
ductility experiment of classroom theoretical knowledge, including the dynamic balance experiment of
rotary members, unit operation and flywheel adjustment experiment. The third kind of experiment is the
comprehensive innovative experiment, including the creative design simulation experiment of mechanism
motion scheme.

The teaching purpose of this course is to enable students to master the basic laws and research methods
of mechanical principles such as mechanism motion diagrams, mechanism kinematics and dynamics, and
characteristics of commonly used mechanisms, so that students can initially learn to apply mechanical
principles and methods to analyze and solve engineering Practical problems and lay the foundation for
follow-up related courses.

Besides the basic teaching content, the course combines the explanation of the professional quality,
professional ethics of the mechanical equipment design and manufacturing talents in the socialist

modernization construction. During the experiment, students are guided to form a careful and rigorous
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attitude to the experiment operation, help students to establish their learning goals, further establish
professional awareness and confidence, and set up the goal of striving for the modernization of the
motherland as a qualified engineer in the future.

I1. Course Objectives

Course objective 1: To understand the gap of technology and talents at home and abroad in the field
of mechanical design and manufacturing, and to be aware of the "craftsman spirit" is of great importance to
the development of China's machinery industry. Students should establish a serious, rigorous, hardworking,
studious and diligent professional quality to better serve China's goal of accelerating the development of
advanced manufacturing industry, and building an advanced manufacturing power, establish good study

habits and attitude, and make contributions to the better construction of the motherland.

Course objective 2: Under the requirements of the experimental instruction book and the guidance of
the teacher, understand and master relevant experimental measurement techniques, principles and methods,
and experimental skills, be able to proficiently use related experimental equipment and equipment, and
complete the entire experimental process in accordance with the established or actively designed

experimental procedures. And use experimental equipment to collect raw data.

I11. Graduation requirements supported by course objectives

The graduation requirements index points supported by this course are shown in Table 1, and the
supporting relationship of the course teaching objectives to the index points supporting graduation

requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by "Experiments on Basic Machinery 1"

Index points of graduation

. Content
requirements

Able to comprehensively apply the scientific principles learned, design
4-2 experiments according to research needs, conduct experiments
according to reasonable steps and obtain data.

Table 2. The supporting relationship between the course objectives of "Experiments on Basic Machinery
1"and the index points of graduation requirements

Index points of graduation 40
requirements

Course objectives 1

Intensity of support Y

V. Basic course content and teaching arrangement
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Table 3 Relationship between course objectives and teaching content

- - course
Ao Course content Teaching requirements VEEETIY | EEE i objecti
r hours type ves
1. Recognize the function of
weft insertion mechanism or
beating mechanism in rapier
loom.
1 Typical 2. Draw the movement diagram
mechanical cognition | of weft insertion mechanism or
(1) To understand | beating up mechanism, and
the structure and expound the adjustment method
operation principle of of rapier head stroke to adapt to
each part of rapier different door width or explain
loom through the the influence of different Experime
1 |virtual cognition conjugate cams on the motion 2 P 1
software of textile parameters of reed. nt
equipment 3. Understand the important
(2) To get the position of textile machinery in
working principle of the national economy, and the
weft insertion development of our school from
mechanism or beating | the former silk Institute of
mechanism technology to now, stimulate
students' enthusiasm for loving
our school and devoting
themselves to the development
of China's machinery industry.
2 Mapping and 1. Draw 'Fhe movement o_Iiagrfalms
H of four kinds of mechanisms:
analysis of jaw crusher, eccentric slide
mechanism motion ] ' . .
. valve pump, cross slide coupling
diagrams and sewing machine cloth
(1) Drawing method feedi g hani £ .
2 of mechanism motion | ccond meehanism. 2 Xperime 1
diagram 2. Analyze and verify th_e dt_agree nt
. of freedom of the organization
(2) Analysis of the to determine whether there is a
structure of the definite movement
mechanism and the 3. Conduct structur.al analysis of
split of the rod group : o y
the organization.
3 Determination of the | 1. Grasp the relationship
parameters of involute | between the geometric
spur gears parameters of the gear.
(1) How to use 2. Master the method of
surveying and measuring gears with simple
3 mapping tools measuring tools. 2 Experime 1
(2) Measurement of 3. To understand the preciseness nt

the length of the
common normal
(3) Calculation
method of gear
parameters

of measurement work, guide
students to discuss "craftsman
spirit", stimulate students' sense
of mission and thinking of doing
things seriously.
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course

Nillrlet Course content Teaching requirements VEEElg) | el objecti

r hours type ves

1. Consolidate the concept of
dynamic balance of rotating
4 Dynamic balance of | components.
rotating components 2. Grasp the principle and
(1) The concept of operation method of the
dynamic balance hard-supported dynamic

4 (2) Design calculation | balancing machine, and 2 Experime 1
of allowable uneven understand the principle of the nt
quality sensor on the dynamic balancing
(3) The use of hard machine.
support dynamic 3. The test piece is balanced on
balancing machine the hard-supported dynamic

balancing machine to achieve
the required balance accuracy.
5 Determination of
Lnaergrlfgtlesrnsq motion 1. Master the megsurement
(1) Build crank slider methods of the dlsp_lacement,
crank guide rod and " | speed ar_1d acceleratlorj of the
flat-bottomed cam crank slider, crank guide rod

5 : and flat-bottomed cam Experime
mechanism on the test . 2 1
bench mechanism. . nt
(2) Measure the 2. _Un.derstand th_e working
displacement, speed principles of various sensors
and acceleration curve SL.JCh as gratings and angular
of the Kinematics of displacement sensors.
the mechanism

1. Understand the reasons for
6 Unit operation and the _speed fluctuatior_ls of the unit
flywheel adjustment during stable operation, and
(1) The principle of understand the prlnC|pI.e of
the flywheel flywheel speed regulation.
regulating the smooth 2. Understanc_i the movement
operation of the unit law of the_ unit during starting _

6 (2) Load adjustment and stopping. 2 Experime 1
and flywheel 3. Observe the unevenness of nt
disassembly the speed of the unl_t_under_

(3) Measurement of dlﬁergnt load conditions with

the uneven rate of unit ZmﬁJWIthOUt a fI)_/WheeI.

speed . Use the experl_mental data to

(4) Design of flywheel calculate the equivalent moment
of inertia of the flywheel, and
design the flywheel reasonably.

7 Simulation 1. Deepen students'

experiment of creative | understanding of the principles

design of mechanism | of organization, especially the

movement scheme concept of clubs.

(1) Selection and 2. Use several different rod

7 connection of groups to splice different plane 4 Experime 1
mechanism mechanisms. nt
components 3. According to the design

(2) Selection and
connection of
mechanism motion
pair

mechanism plan, draw the
mechanism movement diagram,
carry on the mechanism
structure analysis and
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course

Nillrlet Course content Teaching requirements VEEElg) | el objecti
r hours type ves
(3) Analysis of pole innovation.
group 4. Through group discussion on

the idea of institutional
innovation, guide students to be
diligent in research, willing to
work and brave in innovation,
and stimulate the enthusiasm of
students to serve China and
accelerate the development of
advanced manufacturing
industry.

V. Teaching method

Explore and improve teaching methods, advocate heuristic, discussion, and research teaching, avoid
emphasizing experimental results and process, and highlight the cultivation of students' engineering ability
and innovative consciousness.

Course teaching is mainly in-class, and the specific content is as follows.

In-class teaching: experiment

In teaching methods, traditional teaching and modern teaching methods are combined. In addition to
live demonstrations of experimental equipment in the classroom, the use of broadcast courseware enables
students to have a deeper understanding of experimental principles. For the comprehensive design
experiment, introduce a variety of new teaching methods such as "referring to formal”, "heuristic",
"discussion”, "problem inquiry", etc., so that students can gradually form a combination of independent,
cooperative, and research methods The learning method effectively improves students’ learning

enthusiasm and learning quality.

V1. Assessment

"Experiments on Basic Machinery 1" course assessment is to evaluate the degree to which students
have reached the teaching goals of the course, reflecting the degree of achievement of students' ability
training goals. The specific assessment methods, proportions and corresponding teaching objectives of the

courses are shown in Table 4.

Table 4 Course objectives and assessment methods

Score | Assessmen | Percenta . Correspondi
Assessment details e
category | t methods ge ng objectives

137



It mainly assesses students' ability to clarify
experimental tasks and complete experiments
Classroom in teamW(_)rk. The usual _results are
Usual comprehensively given according to the
performanc 40% . .
grades o attendance rate, participation, experimental
results, participation in discussions, and
experimental arrangement of students in
classroom experiments.
It mainly assesses students’ ability to
understand the principles of experimental
theory, the ability to analyze experimental data,
Experiment and the ability to think about experiments. The
report after 60% results of the experimental report are 1
class comprehensively given based on the timeliness
of the experimental report submitted by
students after class, experimental data, data
analysis and thinking, etc.

Report
grades

The grading standards for each assessment link of the "Experiments on Basic Machinery 1" course are

shown in Table 5.

Table 5 The grading criteria for each assessment method

Assessment methods Grading criteria

Adopting a hierarchical system, according to the experiment process, the
selection of experimental components, the construction and debugging of
the experimental platform, points are given as appropriate. Can complete the
experimental operation quickly and accurately and meet the experimental
requirements, excellent (90-100); can complete the experimental operation
quickly and meet the experimental requirements, good (80-89); can
basically complete the experimental operation and experimental
requirements after guidance , Moderate (70-79); Pass (60-69) for those who
can complete the basic operation and experimental requirements after
instruction; fail (<60) for those who cannot complete the experimental
operations.
Adopting a hierarchical system, able to submit experimental reports in time
after class, detailed and reliable experimental data, capable of in-depth data
analysis and thinking, excellent (90-100); able to submit experimental
reports in time after class, detailed experimental data, data analysis and
Thinking, good (80-89); submitting the experiment report after class, the
Experiment report experimental data is basically detailed, and some data analysis and thinking
after class have been carried out, medium (70-79); there are delays in the submission
of the experiment report after class, and the experimental data is basically
complete. Those who have not conducted data analysis and thinking will
pass (60-69); those who have delayed submitting the experiment report after
class, lack of experimental data, and have not conducted data analysis and
thinking will fail (<60).

Classroom
performance

Refer to Table 6 for the score distribution matrix of "Experiments on Basic Machinery 1" course

assessment methods and course objectives.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2
(usually) K1 (report) K2
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The proportion of assessment methods 0.4 0.6
in the total score
The proportion Course f\)/lbljectlve 1 0.2 0
of course (M1)
objectives in
each assessment| Course Objective 2 0.8 1
(M2)

According to the course assessment method, grading standard and course objective distribution matrix
of "Experiments on Basic Machinery 1", the evaluation standard of the achievement of course teaching

objectives can be determined as shown in Table 7.

Table 7 Evaluation criteria of the course objectives

Evaluation criteria
Course Course Course Course
Course objectives | objectives | objectives | objectives
objectives achieveme | achieveme | achieveme | achieveme
Course objectives achievement, nt, nt, nt, nt,
average average average average average
value 0.9-1 value value value value
0.8-0.9 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Middle Pass Fail
Have a deep Have a Recognize Basically Don’t
Tounderstand the | hqerstanding | better the realize the | realize the
gap of technology and of the understandi | important important important
e e i e A important role | ng of the role of role of role of
; ; of "craftsman | important | “craftsman “"craftsman | “craftsman
abroad in the field of s R o s
spirit™ in the role of spirit™ in spirit™ in spirit™ in
mechanical design and development | “craftsman | the the the
manufacturing, and to be | of China's spirit” in developmen | developme | developme
" machinery the t of China's nt of nt of
aware of the "craftsman ) ) ) )
- industry, the developme | machinery China's China's
spirit™ is of great key role of nt of industry, machinery | machinery
importance to the establishing China's the key role industry, industry,
development of China's the habits of machinery | of the key role the key
- —_— being serious, | industry, establishing of role of
machinery Inaustry. rigorous, and the key | the habits establishing | establishin
Students should establish | hardworking, | role of of being the habits g the
a serious, rigorous, studious and establishin | serious, of being habits of
hardworking, studious dlllgent_ln g the_hablt rigorous, - ?eI‘IOUS, be.mg
- _ cultivating of being hardworkin rigorous, serious,
and diligent professional |, gessional | serious, g, studious | hardworkin | rigorous,
quality to better serve quality, and rigorous, and diligent | g, studious | hardworki
China’s goal of have excellent | hardworkin | in and diligent ng,
. learning g, studious | cultivating in studious
accelerating the . . A
habits and and professional | cultivating and
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development of advanced handling diligentin | quality, and | professiona | diligentin
facturing indust situations. the have good | quality, cultivating
manufacturing industry, . : .

g Y cultivation | learning and have profession
and building an advanced of habits and basic al quality,
manufacturing power, professiona | handling learning and have
establish good study | quality, situations. habits and | no learning

_ _ and have a handling habits and
habits and attitude, and better situations. handling
make contributions to the learning situations.
better construction of the habit and

degree of
motherland. . .
handling
affairs.
Under the requirements
of the experimental .
instruction book and the Be able to Be able to Be able to Itis not
. Be able to correctly g possible to
guidance of the teacher, .| correctly apply basic )
reasonably apply basic . . apply basic
understand and master . apply basic | professiona -

- and accurately | professiona - profession
relevant experimental a0olv basic I professional | | al
measurement techniques, PRIy knowledge | knowledge

T professional knowledge knowledge
principles and methods, K such as such as
. X nowledge such as . . such as
and experimental skills, . mechanical | mechanical .
such as mechanical S g mechanical
be able to use relevant . S principles principles g

. - mechanical principles principles

experimental equipment g to analyze to analyze

- principles to to analyze . - to analyze
proficiently, complete all | . experiment | experiment .
experimental processes analyze experiment al al experiment
; . experimental | al al
in accordance with phenomena | phenomena

. . phenomena phenomena phenomen
established or actively and complete | and and and 2 and
designed experimental omp complete complete

experimental | complete . - complete
procedures, and use . experiment | experiment .

; . content. experiment experiment
experimental instruments al content al content. al content. al content
Equipment for raw data ' '
collection

Textbooks:

VI1. Recommended textbooks and reference materials

[1] Zhichao Zhu.The machine design foundation experiment course[M]. Science Press, 2012.02

References:

[1] Huan Sun, Zuomo Chen, Wenjie Ge. Theory of Machines and Mechanisms[M]. Higher Education
Press, 2013.05

[2] Harbin Institute of Technology. Theoretical Mechanics[M]. Harbin Institute of Technology
Press,2016.

Network Resources:

[1]Chinese University mooc, Harbin Institute of Technology Mechanical Basic Realistic Teaching
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Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 31, 2021

141



(HBGTHRIER T AX) HFEXR

Curriculum Design of Mechanical Design A

Course name: Curriculum Design of Mechanical Design A Course code: 31929
Course type: Basic discipline-related course (Practice compulsory)

Total teaching hours: 40

Credit: 2

Prerequisites: Metalworking Practice, Material Mechanics, Mechanical Drawing, Principles of

Machinery, Mechanical Design
Major: Mechanical design, manufacturing and automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Mechanical design course design is the first comprehensive design training for students majoring in
mechanical design, manufacturing and automation, and the last important teaching step of the course. The
course integrates the design knowledge learned in the course of mechanical design, and takes the two-stage
reducer as an example to train students in design, so as to cultivate students' ability of independent design.
Combined with the practical characteristics of the course, the design cases of major national technical fields
are introduced to cultivate students' craftsmanship spirit of striving for perfection and inspire students'

patriotism of serving the country through science and technology.

I1. Course Objectives

Course Objective 1: To understand the technical status quo in the field of mechanical design at
home and abroad, to cultivate students' craftsman spirit of striving for perfection, and to inspire students'
national feelings of serving the country with science and technology.

Course Objective 2:  To cultivate students' ability to combine theory with practice, and to analyze
and solve practical engineering problems with the theory they have learned.

Course Obijective 3: Learn the general methods of mechanical design, understand and master
common mechanical parts, mechanical transmission or simple machinery design process and methods.

Course Objective 4: Basic skills training such as: calculation, drawing, use of design manual

standards, specifications and empirical data, empirical estimation and processing of data.
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I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Curriculum Design of Mechanical Design A

Index points of
graduation Content
requirements

Complete the teaching of course practice, course design, experiment,
science and technology training, production practice and graduation
3.2 design, and be able to apply the basic principles and technical means of
natural science and engineering science to the design of mechanical
engineering system, complex units and process flow for specific needs.

Able to identify clear design requirements and propose design solutions to
33 complex engineering problems in the field of mechanical engineering,
' taking into account social, health, safety, legal, cultural and environmental

factors.

Understand the core socialist values, understand the national conditions,
8.2 safeguard national interests, and have a sense of responsibility to promote
national rejuvenation and social progress.

Able to express solutions, processes and results to complex engineering

101 problems in the field of mechanical engineering through written reports
' and oral presentations, and able to understand the queries and suggestions

of industry peers and the public.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

Index points of graduation requirements 3.2 3.3 8.2 10.1
Course objectives 2 3 1 4
Intensity of support H M L H

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

- cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing obiec
hours | type 0]
tives
. . 1. Define the design task Lectu
1 Design preparation :
! o 2. Master the design process re.
1 (1) Design specification . 2 .11, 2
I . 3. Introduce the technical shortage of practi
(2) Design instruction . :
precision reducer in our country, ce
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cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
h objec
ours | type 2
tives
which leads to the robot products
being  controlled by  people.
Encourage students to rise to the
challenge, study hard, and strive to
solve the bottleneck problem.
tzréns(r)n\gzg?cl)ln dg\eﬁé%n of 1. Determine the total transmission
(1) Transmission scheme rato . . Lectu
. 2. Distribution of transmission ratios re.

2 (2) Motor selection at all levels 6 racti 2,34
(3) Motion and dynamic 3 caleul h . q P
parameters of | 3 Caleu ate the rotation speed, power ce
transmission device and torque of each shaft

1. Master the design and calculation
3. Design and calculation | method of various transmission parts
of transmission parts 2. Master the analysis and calculation Lectu
1 Design and | method of the force on each
re 1
3 calculation  of  gear | transmission part 10 . ;
. . . practi | 2,3,4
transmission 3. The harm of gear failure is ce
(2) Belt transmission | introduced with examples to cultivate
design and calculation students'  craftsman  spirit  of
excellence
1. Preliminary drawing of reducer
assembly sketch
2. Master the design and calculation
. method of shafting components and
3.e5igAnssembly drawing the simulation check method of
shafting
gz’ugsrsembly sketch of 3. Complete the assembly working Lectu
4 (2) Calculation and dlagI:am h dv of hiah q 10 re. | 123,
simulation of shafting 4._T rough a case study o high-spee practi 4
components railway  bearings, this  paper ce
3) Igesi n of enclosure introduces the technological
accessori%s breakthroughs made in the field of
bearings in China, which can deepen
students' understanding of the
importance of mechanical design and
cultivate their national pride

5. Part  working

drawing design . .

. 1. Complete the working drawing of

(1) Drawing of gear large gear parts Lectu

5 parts 2. Completed the work drawing of 6 re. 34
(2) Shaft parts | shaft parts _ practi ’
drawing 3. Complete the drawing of reducer ce

. casing parts
3) Drawing  of
reducer casing parts
6 Design Instructions
(1) Calculation | 1- tColl:_ate afnd Writ% the calculation Lectu
. . instruction of course design re.

6 mst_ructlon of course 2. Complete the defense of curriculum 8 practi 2.3

design design summary ce

(2) Preparation for
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- cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
h objec
ours | type 2
tives
defense

V. Teaching method

The teaching method adopts classroom teaching, supplemented by the course design instruction book,
focusing on students' practical design.

VI. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | tmethods | ntage objectives
Drawing Drawing 50% IncIUfjlng four drawings (general - assembly 1. 2.3.4
score drawing, gear, shaft and shell parts drawing)
Report Report 20% | A design document 4
score
Defense Defense 30% The answer questlo_nS ma-lnly focus on -the 1. 2. 3.4
score knowledge of mechanical design and course design

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Standard for evaluation

Adopt the hundred-mark system and give points according to the drawing. The
drawings are clear, the parameters are correct, the drawing is standard, the
accuracy rate is above 95%, no plagiarism (90-100);The drawings are clear,
the parameters are basically correct, the drawing is relatively standard, no
obvious mistakes, no plagiarism (80-89);There are obvious drawings, errors in
parameters, irregularities in drawing, and no plagiarism (70-79);There are
obvious mistakes in the drawing and the drawing is not standard. The teacher
corrects and completes it with correct attitude after pointing out
(60-69).Failure to comply with design requirements, failure to complete in
time, or plagiarism (<60)

Adopt the hundred-mark system, report content is complete, accuracy rate is
above 95%;Write correctly and keep complete and clear calculation process,
no plagiarism; Detailed and thorough analysis of problems in the design
process (90-100);Complete report with accuracy rate of 80% to 95%;Write
correctly and keep complete and clear calculation process, without plagiarism
(80-89);The content of the report is basically complete, and the accuracy rate is
60% to 80%, and the writing is correct (70-79);The content of the report is
incomplete, and the instructor points out that it is supplemented later

Drawing score

Report score
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(60-69);The content of the report is incomplete, and the instructor pointed out
that the supplement is still incomplete (<60).

Adopt the hundred-mark system, according to the defense situation to give
points. Fluent in oral defense, able to answer teachers' questions quickly and
correctly, clear in thinking and good in expression (90-100);The defense is
fluent, the answers to the teacher's questions are basically correct, and the
presentation is good (80-89);Some questions asked by teachers are not clear
and generally expressed (70-79);Unable to answer teacher's questions clearly,
but able to supplement after teacher's prompt (60-69);Confused thinking,
unable to answer questions effectively (<60).

Defense score

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 3
Assessment 2 .
(In class . (Major
uestions) (Routine assignments)
q homework) (K2) g
(K1) (K3)
Percentage 0.5 0.2 0.3
Score percentage |Objective 1 (M1) 0.1 0 0.1
of course T
abjective for each Objective 2 (M2) 0.1 0 0.3
assessment Objective 3 (M3) 0.4 0 0.3
method Objective 4 (M4) 0.4 1 0.3

VII. Recommended textbooks and reference materials

Textbook:
He Bo. Course design for machinery design, Northwestern Polytechnical University Press, 2017.

Reference books:
Li Yuan, et al. Course Design of Mechanical Design, Metallurgical Industry Press, 2019.

Teaching group:  Wei Ye, Junhua Tong Course administrator: Wei Ye
Written by: Wei Ye Reviewed by: Junhua Tong
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 4, 2021
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Theory of Metal Cutting and Machine Tools

Course name: Theory of Metal Cutting and Machine Tools Course code: 31932
Course type: Specialized course (Compulsory)

Total teaching hours: 32 (Lecture Hours: 28 Laboratory Hours or Tutorial Hours 4)
Credit: 2

Prerequisites: Mechanical drawing, Engineering material and heat treatment, fundamentals of
mechanical manufacturing

Major: Mechanical Design, Manufacturing and its automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

This course introduces the principle of metal cutting and machine tools. Machining is an essential process
of semi-finishing and often finishing by which desired shape and dimensions are produced by removing
extra material from the preformed blanks in the form of chips with the help of cutting tools moved past the

work surfaces in machine tools. In addition, we aim to equip students with the following abilities.

I1. Course Objectives

Course Objective 1: Cultivate the spirit of patriotism, dedication, excellence, meticulousness and
pursuit of excellence, inherit the value concept of Chinese craftsmanship, and establish the sense of mission
to realize the Chinese dream of the great rejuvenation of the Chinese nation.

Course Objective 2: Understand basic laws of the cutting process and its application; know about the
lathe, the grinder and milling machine and the main work they can do, their composition, structure
characteristics, transmission system analysis and lathe tools, grinding wheel, the type, structure, milling
cutter geometric parameters and the selection, of cutting force calculation method, etc.

Course objective 3: understand the complexity of the impact of mechanical manufacturing process on
society, health, safety, law and culture, fully consider the impact of society, health, safety, law and culture
when formulating mechanical manufacturing process regulations, and bear corresponding responsibilities.

Course objective 4: master and comprehensively apply the relevant knowledge and skills learned in
this course and the prerequisite courses, correctly and reasonably select the tool material, cutting part

geometric angle, cutting parameters and cutting fluid according to the processing object and specific
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conditions, and be able to consider its impact on environmental protection and sustainable development.
Basically have the selection and design ability of common cutting tools and the selection and design ability

of common machine tools.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Theory of Metal Cutting and Machine Tools
Index points of

graduation Content
requirements

Master the testing and experimental methods of complex mechanical systems,
including the testing methods and means of force, deformation, motion and

4.1
heat, and master the relevant basic principles.
Understand the impact of implementation and operation of mechanical
7.1 engineering on ecological environment.
Set up green manufacturing concept, correctly evaluate the impact of complex
7.2 mechanical engineering problems on environment and social sustainability.

Understand the socialist core values, to understand the national conditions, to
8.2 safeguard national interests, has the sense of responsibility to promote national
rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

Index points of graduation

. 4.1 7.1 7.2 8.2
requirements
Course objectives 2 3 4 1
Intensity of support H H M M

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content
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Teachi

Teac

cours

Chapter Course content Teaching requirements ng hing €
objec
hours | type 3
tives
1. Understand the cutting
motions and machining
variables, Geometry of
. Lect
. . cutting tools and
Unit 1 Basic knowledge of . ure
metal cutting undeformed chip and
1 dimensions 6 expe 1. 2
2. Introduce the contribution ringe
of Chinese scholars ,
nt
encourage students to work
hard and enhance their
sense of proudness.
1. Understand the requirement
2 Unit 2 Cutting tool materials of tool materlz_:lls, the types 2 Lect 2
of tool material and their ure
selection.
1. Understand the chip
. . formation in the metal Lect
Unit 3 Basic theory of the cutting  process, cutting ure
3 metal cutting process forces and cutting power , 6 2Qde 2
cutting heat and cutting Xp
rime
temperature, tool wear and
. nt
tool life
1. Understand how to control | 4
Unit 4 Applications of basic of t;]hlpsb,_l_the concept OI
theory in the cutting process machinability, —types o Lect
4 cutting  fluids.  Proper 2. 3
! ; ure
choice of tool geometric
parameters and cutting
variables
1. Understand the 2
classification and model of
Unit 5 Introduction to machine tools, methods of
Machine Tools and Cutting surface  generating ~ and Lect
5 kinematic ~ analysis  of ure 1. 2
Tools machine tools
2. Introduce the progress of
machine tools in China,
understand the achievement.
. 1. Understand the  basic 2
Unit 6 Lathes and lathe contents of turning, Lect
6 cutters constructional features of a ure 2. 3
center lathe (CA6140) and
Lathe cutters
. - 2
Unit 7 Grinding wheels and | 1 ynderstand the abrasives of
- . . Lect
7 grinding machines grinding wheels and the ure 2

types of grinding machines
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. cours
Teachi | Teac

Chapter Course content Teaching requirements ng hing €
objec
hours | type 3
tives
2

; ; 1. Understand the gear
Unit 8 Gear cuttin . )
8 . . g forming and generating Lect 2
machines and cutting tools methods. ure

1. Understand the different 2
hole making methods, and
the corresponding machine

Unit 9 Hole making tor?'S- . e dead
. . 2. Through learning the deeds Lect
9 machine tools and cutting of “great craftsmen”. ure 2. 3
tools students' feelings of home
country, professional
belonging and mission are
aroused.
1. Understand the typical 2
Unit 10 Milling machines milling  machines  and Lect | 1. 2.
10 . milling cutters, the ure 3
and milling cutters difference  between  up
milling and down milling
Table 4 Class hour allocation for experimental teaching content
Experiment )
. Require
) No. of attribute Correspon
Equipment or ment
. . . students | (basic/compreh ding
Experiment Content outline Experiment Hour . (compulso
. ineach | ensive/design/res course
environment ry/optiona o
group earch ) objective
innovation)
Cutting tool ]
Measure the five
angle . ) compuls
angles in a lathe | protractor 2 30 Basic 2,3
measureme ory
cutter
nt
Cutting
Measure the three | Lathe, force
force . ) compuls
cutting force | measurement | 2 30 Basic 2,3
measureme ory
‘ components system
n

V. Teaching method

The course mainly consists of lectures and assignment. A variety of teaching methods and a flexible
range of activities are suggested to provide students with various learning experiences and encourage their
initiatives. Make use of modern educational technology with an optimal integration of various teaching

media to effectively improve the teaching quality.
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VI. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage objectives
Classroom Assess the level of understanding basic knowledge.
performanc | 10% - 1,2
Usual | e Attendance and study performance in classroom
performa
nce :
Mid-term 20% | Open book examination 1
exam
Experim | Experiment Two experiments: cutting force measurement
10% - 1,2
ents report And geometry measurement of cutting tools

It mainly assesses students' understanding of the
knowledge based on the exam paper. The paper
structure and score distribution are as follows:
Exam 60% | Filling in blank 20%, single choice 20%, right or 1,2
wrong questions 10%, short answer questions 20%
and calculation questions or analysis questions
30%.

Final
exam

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Grading criteria

Classroom According to the condition of completion, there will be four levels:

performance Excellence (90-100, good (75-89, normal (60-74), fail (below 60). Adjust
the score depending the class attendance.

Mid-term exam
According to the exam paper grading criteria.

Experiment report According to the quality of the report, there will be four levels: Excellence

(90-100, good (75-89, normal (60-74), fail (below 60).

Exam
According to the exam paper grading criteria.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 2

Assessment 1(Usual Experment) (K2) Assessment 3 (Exam)
performance) (K1) (K2)
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Assessment 1(Usual

Assessment 2
(Experiment) (K2)

Assessment 3 (Exam)

performance) (K1) (K2)
Percentage 0.3 0.1 0.6
Score Objective 1 (M1) 0.1 0 0
percentage of
course Objective 2(M2) 0.6 0.6 0.6
objective for
each o
Objective 2(M2) 0.3 0.4 0.4

assessment
method

VII. Recommended textbooks and reference materials

Textbook:

[1] Xiaozhong Ren, Naifei Ren, Hongjun Wang, Fundamentals of manufacturing technology:

English-Chinese Bilingual [M]. China Mechanical Press, 2014.

[2] Serope Kalpakjian, Stephen R. Schmid, Manufacturing Engineering and Technology, Pearson
Education,2013.

Teaching group:

Written by: Hongjun Li

Hongjun Li, etc.

Course administrator: Hongjun Li

Reviewed by: Wei Ye

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
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Mechanical Design

Course name: Mechanical Design Course code: 31934
Course type: Basic discipline-related course (Compulsory)
Total teaching hours: 48 (Classroom Hours: 48)

Credit: 3

Prerequisites: Mechanical drawing, Principles of Machinery, Basic Course for Mechanical
Manufacturing, Material Mechanics,

Major: Mechanical design, manufacturing and automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

The nature of mechanical design course is a design course with the design of general size universal
parts as the core, and it is also a technical basic course to discuss their basic design theory and method. By
discussing some parts design theories and methods, students can master relevant design rules and technical
measures, so as to have the ability to design other universal parts and some special parts. Through teaching
of the course, students learn to the integrated use of relevant knowledge and skills learned in the courses,
the teaching practice of mechanical technicians of basic training, gradually improve their theoretical level
and ideation, especially improve the questions, the ability to analyze and solve problems, for a smooth
transition to the professional courses of study and professional product and equipment design to lay a broad
and solid foundation. In the teaching process, typical cases are introduced to compare the status quo of
important technologies at home and abroad, so as to cultivate students' sense of responsibility and national

pride.

I1. Course Objectives

Course Objective 1: To understand the important role of mechanical design in the realization of
manufacturing power strategy, strengthen students' sense of responsibility through the comparison of
current Chinese and foreign technology cases, stimulate students' spirit of rising to the challenge, and
stimulate national pride.

Course Objective 2:  Master the design principle, method and general rules of general mechanical
design of parts, and have the ability to design general mechanical parts and simple mechanical devices.

Course Objective 3: Applied abilities of standards, specifications, manuals, atlas and relevant
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technical materials.

Course Objective 4: Establishing right concept of design philosophy, and understand the current

relevant technical economic policy of country.

Course Objective 5: Knowledge of the latest development in machinery design.

Course Objective 6: Understand the complexity of the social, health, safety, legal, and cultural

impacts of the mechanical design process, and take account and responsibility for the social, health, safety,

legal, and cultural impacts in determining the design proposal.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the

supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Mechanical Design

Index points of
graduation
requirements

Content

14

Be able to apply design, manufacturing, control and other related
knowledge and mathematical models to the comparison and synthesis of
complex engineering problem solutions in the field of mechanical
engineering.

2.2

Be able to correctly identify the diversity of solutions to complex
engineering problems and seek solutions to complex engineering problems
in mechanical engineering and their alternatives through literature
research.

3.1

Understand the current situation and development trend of the frontier of
mechanical engineering, familiar with the basic process of research and
development of new products, new processes, hew technologies and new
equipment, and have the attitude and consciousness of pursuing innovation
in solving complex engineering problems in the field of mechanical
engineering.

6.2

Understand the relevant historical and cultural background of mechanical
engineering, can correctly understand the relationship and mutual
influence between mechanical engineering and the objective world,
familiar with the principles, policies and regulations of the research and
development, production and operation of mechanical engineering in
social, health, safety and other aspects.

6.3

Be able to evaluate the social, health, safety, legal, and cultural impact of
mechanical engineering practices and solutions to complex engineering
problems in the field of mechanical engineering and to understand the
responsibilities.
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8.2

Understand the core socialist values, understand the national conditions,
safeguard national interests, and have a sense of responsibility to promote
national rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives and the index points of graduation

requirements

Index points of graduation
. 14 2.2 3.1 6.2 6.3 8.2
requirements
Course objectives 3 4 5 6 1
Intensity of support H M H H L
V. Basic course content and teaching arrangement
Table 3 Relationship between course objectives and teaching content
Teachi | Teac | OU™
Chapter Course content Teaching requirements ng hing obﬁec
hours | type s
1. Introduce the knowledge
system framework of this
course; teaching objectives,
graduation requirements,
position in the curriculum
1. Introduction system of the major, teaching
1.1 The Role of Machinery | content, assessment methods
Design and score ratio;
1.2 Machinery and | 2. The function of the machine,
Components the classification of parts, and Lectu | 1
1 1.3 Overview of Machinery | the relationship between parts 1 ’
. L re 45, 6
Design and the machine;
1.4 A General Procedure of | 3. List the advanced products of
Machinery Design China in the field of mechanical
1.5 Contents and Tasks of the | design, such as space rover,
Course Jiaolong, Antarctic vehicle,
etc., to arouse the students'
national pride;
4. Master the main contents and
principles  of  mechanical
design.
2. Principles of Machinery
Design
2.1 Fundamental | 1. Master the design method of
Requirements for Machinery | mechanical parts;
Design 2. Master the design steps of Lectu
2 2.2 Failure Models of | mechanical parts; 2 e 45, 6

Mechanical Components

2.3 Design Requirements for
Mechanical Components

2.4 General Criteria for
Component Design

3. Master the selection principle
of mechanical parts and
materials.
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cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
h objec
ours | type 2
tives
3. Failure Theories And | 1. Master several laws of stress
Material Strengths change and the strength
3.1 Theories of Failure calculation method of Lectu
3 3.2 Bulk Strengths of the | unidirectional stress change; 3 e 2,6
Machine Components 2. Master the strength checking
3.3 Surface Strengths of the | method of bidirectional variable
Machine Components stress.
1. Master the classification and
mechanism of friction and
wear, lubricants and lubrication
methods;
2. Master the formation
4.  Friction, Wear And principle 9f flmd dynam!c
L pressure oil film and static
Lubrication . .
41 Eriction pressure  oil fllm., aqd
' understand the elastic fluid Lectu
4 4.2 Wear - L 2 1, 35
. dynamic pressure lubrication. re
4.3 Lubrication - .
. - The outstanding achievements
4.4 Machinery Condition - - ;
- of Chinese scholars in the field
Monitoring .
of elastohydrodynamic
lubrication are introduced to
deepen students' understanding
of the importance of lubrication
and cultivate their national
pride.
5. Design of Threaded
Fasteners and Joints
5.1 Type and application of
. 1. Master the type and
thread connection S
application of thread
5.2 Type and standard of connection, master the theory
threaded coupling and method of thread
5.3 The theory and method of connection design and strength
' ) ] calculation;
thread connection designand | > Master the force analysis of Lect
5 strength calculation bolt set connection; 6 e 1, 2,3

5.4 Force analysis of bolt group
connection

5.5 Screw drive performance
(efficiency, self-locking, etc.)
5.6 Design and calculation
method of main parts (screw
and nut) for screw type
selection

3. Master the design and
calculation method of main
parts;

4. Introduces the typical cases
of bolt connection failure, so as
to cultivate students' craftsman
spirit of excellence.
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cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing obiec
hours | type 0
tives
1. Master the main types,
_ _ application characteristics and
6. Design Of Keys, Splines and | selection methods of key
Pins connection;
. 2. Master the strength checking Lectu
6 6.1 Ke}_/ Jomt_s calculation of each type of key 2 re 2.3, 4
6.2 Spllne Joines connection;
6.3 Pin Joints 3. Understand the types,
characteristics and applications
of keyless joints and pin joints
1. Understand the type,
structure and application of
riveting joints, stress condition,
7. Design of Riveted, Welded failure mode and design
and Bonded Joints calculation of riveting joints;
. . 2. Understand the type, Lectu
/ 7.1 Riveted Jo!nts structure, application occasions 2 re 2,3, 4
7.2 Welded Joints and design key points of
7.3 Bonded Joints adhesive joints;
3. Understand the type and
application of interference
connection
8. Transmission of Belts 1. Master the type’
8.1 Principal Geometric characteristics and application
Relationships in Belt Drives of belt drive;
8 _p ) 2. Master the structure and 3 rLeectu 2,3, 4
8.2 Applications and Work standards of VV-belt:
Characteristics of Belt Drives 3. Master the design method of
8.3 V-Belt Drive Design V-belt transmission
9. Transmission of Chains
9.1 Characteristics and
Application of Chain Drives
9.2 Types of Chain Drives
9.3 Moving Characteristics of | Master the  working
Chain Drives principle, characteristics and
9.4 Appended Dynamic application of chain drive;
9 Loads of Chain Drives 2. Master_ the design method of 3 Lectu 23, 4
roller chain; re

9.5 Fouce Analysis of Chain
Drives

9.6 Design of Chain Drives
9.7 Roller Chain Sprockets
9.8 Lubrication, Arrangement
and Tensioning of Chain
Drives

3. Master the arrangement,
tensioning and lubrication of
chain drive
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cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
h objec
ours | type 2
tives
10. Design of Gears
10.1 Introduction
10.2 Gear Failures and
Design Criteria 1. Master the failure forms,
10.3 Gear Materials design criteria and material
10.4 Design of Spur Gears selection of gear transmission;
10.5 Allowable Stresses and séal\r/.laster the force analysis of
Design Parameters 3.  Master the strength Lectu
10 ) ) . . 6 2,3, 4
10.6 Design of Helical Gears | calculation and_deS|gn method re
10.7 Design of Straight Bevel of standard_stralglht and helical
gear transmission;
Gears 4. Master the strength
10.8 Gear Blank Design calculation of displacement
10.9 Efficiency and gear transmission
Lubrication In Gear Sets
10.10 Brief Introduction of
Other Types of Gearing
11. Design of Worm Gearing
11.1 Typesand
Characteristics of Worm
Gearing 1. Master the type, application
11.2  Principal Parameters and and parameter calculation and
. . selection method of worm
Geometrical Calculations of drive:
Worm Gearing 2. Master the design and Lectu
11 . 3 2,3, 4
11.3 Causes of Worm Gear checking method of worm re
. . . drive;
Failure and Principle of !De5|gn 3. Master the structural design
11.4  Strength Calculations of | and material selection of worm
Worm Gearing drive
11.5 Efficiency, Lubrication
and Thermal Capacity of
Worm Gearing
12. Sliding Bearings
12.1 Types of Sliding
Bearing
12.2 Bearing Material -
earing _aerlas . 1. Master the characteristics,
12.3  Constructions of Sliding | strycture and application of Lectu
12 Bearings sliding bearing; 3 e 2, 3

12.4 Design of Boundary
—Lubricated Bearings

12.5 Design of Full —Film
Hydrodynamic Lubrication
Bearings

2. Master the design principle
and method of sliding bearing
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cours

Teachi | Teac e
Chapter Course content Teaching requirements ng hing objec
hours | type 3
tives
12.6 Hydrostatic Bearings
13. Rolling -Contact Bearing
13.1 Types of Rolling
—Contact Bearings and The ] ]
Renresenting Cod 1. Master rolling bearing code
epresenting Lode and type selection;
13 13.2° Fouces and Failures 2. Master rolling bearing 6 Lectu | , o
13.3  Selection of Rolling — selection and life checking re ’
: calculation;
Contact Bearl_ngs ) 3.Master bearing device design
13.4 Mounting of Bearings
13.5 Practical Considerations
in The Application of Bearings
14. Couplings and Clutches
14.1 Types and Structural
Properties of Couplings L Mast h .
. . . aster e ype,
14.2 R|g|(-:l Coupllngs characteristics and application
1 14.3  Flexible Couplings of coupling and clutch; 3 Lectu | , 4
14.4  Selection of Couplings | 2. Master the selection and re ’
145 Types of Clutches calculation methods of coupling
' and clutch
14.6 Jaw Clutches
14.7 Disc Clutches
14.8 Self —Acting Clutches
15. Shafts
15.1 Types and Materials of 1. Master the type, material and
Shafts classification of axes;
2. Master the positioning
15 Design and the structural design 3 re 2,3, 4
15.3 Considerations for shaft | Method of the shaft;
3.  Master the strength
geometry calculation  and  checking

15.4 The Strength of Shafts
15.5 Shaft Design Examples

methods of various axes

V. Teaching method

The course mainly consists of lectures, practice and assignments.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives
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Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage objectives
In class 506 To assess the level of understanding knowledge 1. 4. 5.6
questions taught in class, accounting for 5% of total score. A
. To assess the level of review, understanding and
Usual routine

performa | homework
nce

15% | command for each lesson, accounting for 15% of | 2. 3. 4
total score.

To assess the abilities of grasping the method,

Major pr(_)qe_dures and galculation of maching_de_sign, 2. 3.4.5.
assignment | 20% | abilities of using standards, _spemﬂcatlpns, 6
S manuals, atlas and relevant technical materials,
accounting for 20% of total score.
To assess students' mastery of basic knowledge of
Exam mechanical parts design and relevant design and
Exam score 60% | analysis methods, accounting for 60% of total 1. 2.3

score.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment
methods

Standard for evaluation

In class questions

According to the condition of question answer, there will be five levels:
Excellence (90-100), good (80-89), normal (70-79), pass (60-69), fail (below
60). Adjust the score depending on the class attendance.

Routine homework

According to the condition of homework, there will be five levels: finish 90%
of the homework with high correct rate (90-100), finish 80%-90% of the
homework with good correct rate (80-89), finish 70%-80% of the homework
with acceptable correct rate (70-79), finish 60%-70% of the homework with
acceptable correct rate (60-69), finish less than 60% of the homework with
lower correct rate (below 60).

Major assignments

According to the condition of completion, there will be five levels: submit
standard drawings and reports without errors (90-100), submit standard
drawings and reports with some errors (80-89), submit standard drawings and
reports with a lot of errors (70-79), drawings and reports are not standard and
have a lot of errors (60-69), do not submit drawings and reports, or there are
serious errors (below 60).

Exam

According to the answer and score judgement standard

The score allocation matrix of assessment methods and course objectives are given in Table 6.
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Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 3
Assessment 2 .
(In class . (Major Assessment 4
) (Routine .
questions) assignments) | (Exam) (K4)
homework) (K2)
(K1) (K3)
Percentage 0.05 0.15 0.2 0.6
Objective 1 (M1) 0.2 0 0 0.1
Score T
percentage Objective 2 (M2) 0 0.4 0.2 0.4
of course | Opjective 3 (M3) 0 0.4 0.2 05
objective
for each Objective4 (M4) 0.2 0.2 0.2 0
aSSESSMENt! pyiective 5 (M5) 0.3 0 0.2 0
method
Objective 6 (M6) 0.3 0 0.2 0

VII. Recommended textbooks and reference materials

Textbook:
Yang Mingzhong. Machinery Design, Wuhan University of Technology Press, 2011.

Reference books:
Pu Lianggui, Ji Minggang. Design of Machinery, 8nd Edition, Higher Education Press, 2008.

Teaching group:  Wei Ye, Junhua Tong Course administrator: Wei Ye
Written by: Wei Ye Reviewed by: Junhua Tong
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 4, 2021
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(B HFE*) BHEXR

Theoretical Mechanics

Course Name: Theoretical Mechanics Course code: 31936

Course Type: Basic Course, Compulsory Course

Total Teaching Hours: Classroom Hours: 48hs; Laboratory Hours or Tutorial Hours: Oh
Course Credit: 3

Prerequisites: Advanced mathematics A, Advanced Physics B
Major: Major related with Mechanical, Robot

Department: Department of Mechanical Design and Manufacturing

I Course Introduction

This course is a basic and compulsory course for every major in mechanical discipline; it’s the basis
of other ‘Mechanic courses’ and it can be used in practice directly. By the study of this course, the students
should get the following abilities.

The students should expertly know the basic concepts, theories and methods for analyzing the
motions in practice, and know how to perform dynamic analysis to rigid bodies with planar motion or with
compound motions; masterly know the principle of momentum, principle of moment of momentum and
the principle of work and energy, etc.; know how to perform dynamic analysis to a system; know the
principle of virtual work and know how to analyze with the method of ‘Analyzing Mechanics’; know the
concept of impact, analyze and calculate the simple impact problems.

The students should get the following abilities: (a)to possess the ability to transfer a real problem to a
mechanic model related with a particle, a particle system, a rigid body or a rigid body system, and the
ability to build a math model according to the mechanic principles. (b)through the logic thinking process of
inferring, analyzing and judging, obtain the ability to perform the qualitative analysis to the static,
kinematic and dynamic of the mechanic model.(c)Calculating ability: the ability to perform the quantitative
instant analysis and process analysis to the static, kinematic and dynamic of the mechanic model.
(d)Self-learning ability: the ability to read and learn the books of Theoretical Mechanics and other related
books.

After the introduction about several typical real examples, e. g., the constraints in real world and how
are they considered in mechanics, famous scientists in mechanics such as Qian Xueseng, Qian Weichang
and Qian Xilun as well as their huge contribution to the motherland China. The students should understand
how the mechanic discipline developed as the need of the real application, and how the real application
promoted the development of the mechanic discipline, and should understand the position of Theoretical
Mechanics in mechanic discipline as well as in real practice, and train and improve the students’ ability in
mechanics and science, and also know the importance to study mechanics well and activate them to study
well and make a contribution to the motherland China.
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Il Course Obijectives

Objective 1: To know the relationships between the real world and the principles of mechanics, and
know how peopled know the principle of the nature, and know the applications of mechanics as well as
how scientists in mechanics promote the progress of the science and technology, and let the students know
the importance of rigorous and honest attitude, and affect their understanding to the course. (graduation
requirement 8-3)

Objective 2: To know the basic concepts, theories and methods for analyzing the motions in practice,
and know how to perform dynamic analysis to rigid bodies with planar motion or with compound motions.
(graduation requirement 1-3)

Objective 3: To know the principle of momentum, principle of moment of momentum and the
principle of work and energy, etc.; know how to perform dynamic analysis to a system; know the principle
of virtual work; know the concept of impact, analyze and calculate the simple impact problems.
(graduation requirement 1-3)

Objective 4: To possess the ability to transfer a real problem to a mechanic model related with a
particle, a particle system, a rigid body or a rigid body system, and the ability to build a math model
according to the mechanic principles. To obtain the ability to perform the qualitative analysis to the static,
kinematic and dynamic of the mechanic model through the logic thinking process of inferring, analyzing,
and judging. (graduation requirement 2-1)

111 Graduation Requirements supported by the Teaching Objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is
shown in Table 2.

Table 1 Index points of graduation requirements supported by Theoretical Mechanics
Index points of
graduation Content
requirements

To obtain the ability to develop engineering models for complex
1.3 engineering problems from mathematical models in the field of

mechanical engineering

To be able to identify and judge the key links and parameters of
2.1 complex engineering problems in complex mechanical engineering
according to the basic principles of scientific knowledge.

To understand the core concept of engineering ethics and the social
responsibility of mechanical engineers, and consciously abide the
professional ethics and code of conduct of mechanical engineers in
engineering practice.

8.3

Table 2. The supporting relationship between the course objectives of Theoretical Mechanics and the index
points of graduation requirements

Index points of graduation

. 1.3 2.1 8.3
requirements
Course objectives 2.3 4 1
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Intensity of support

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

cours
Cha| Course . . Teach | Teac | =
Teaching requirements ing hing .
pter content hours | type objec
y tives
* To introduce the relationship between the real world and the
. mechanics.
1-2 Introduction * To introduce the famous scientists as well as their 1 lecture 1
contribution to the motherland China.
Equilibrium of
?1) I::zrrﬂﬁlt?ons « To introduce the concept of the free-body diagram for a
: ' | particle.
3 (2)FBD; . e . 1 lecture 2,3
(3)Force * To show how to solve particle equilibrium problems using
systems the equations of equilibrium.
* To discuss the concept of the moment of a force and show
Force System | how to calculate it in two and three dimensions.
Resultants * To provide a method for finding the moment of a force about
(1)moment; a specified axis.
4 (2)couple * To define the moment of a couple. 2 lecture 2,3
moment; * To present methods for determining the resultants of
(3)resultant nonconcurrent force systems.
* To indicate how to reduce a simple distributed loading to a
resultant force having a specified location.
* To develop the equations of equilibrium for a rigid body.
Equilibrium of | < To introduce the concept of the free-body diagram for a rigid
a Rigid Body: | body.
5 (2)conditions * To show how to solve rigid-body equilibrium problems using 2 lecture 2.3
(2)equations the equations of equilibrium.
Structural * To show how to determine the forces in the members of a
Analysis: (1) truss using the method of joints and the method of sections.
ysis: - { * To analyze the forces acting on the members of frames and
6 method of joint hi d of pi d b 2 | 23
(@method  of machines composed of pin-connected members. ecture ,
section To introduce the truss-lift created by China, and related
factories, such as Sanyi, Zhonglian..
* To introduce the concept of dry friction and show how to
Friction: (1)dr analyze the equilibrium of rigid bodies subjected to this force.
friction'. (23)/ » To present specific applications of frictional force analysis
7 . on wedges, screws, belts, and bearings.
rolling . ' . . 2 lecture 2,3
resistance * To investigate the concept of rolling resistance.
« To introduce the CRH train (the resistance) to the students to
show the ability to create.
* To introduce the principle of virtual work and show how it
Virtual  Work: applies to finding the equilibrium configuration of a system of
(1)definition " | pin-connected members.
8 @)priciple » To establish the potential-energy function and use the 2 lecture 2,3
pricip potential energy method to investigate the type of equilibrium
or stability of a rigid body or system of pin-connected
members.
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cours

solve rigid—body planar kinetic problems.

Teach | Teac
Cha Course . . . - e
Teaching requirements ing hing .
pter content objec
hours | type -
tives
Kinematics of a
Pamde.:. * To present an analysis of dependent motion of two
(2)curvilinear -
. particles.
9 motion . .. . . 3 lecture 2,3
(2)relative . To examine the. principles of relative motion of two
; particles using translating axes.
motion
Kinetics of a » To state Newton’s Second Law of Motion and to define
Particle: Force .
and mass and weight. . . .
10 | Acceleration: * To .analyze th.e acc.elere.lted motion (?f a particle using the 3 lecture 23
(1)motion equation of motion with different coordlr_late systems. _
equation (2) » To investigate central-force motion and apply it to
inﬁerent cs problems in space mechanics.
P;;?telt(:f: S\flori * To develop the principle of work and energy and apply it to
and .Ener . | solve problems that involve force, velocity, and displacement.
(L)principle %gr * To study problems that involve power and efficiency.
11 a P particle » To introduce the concept of a conservative force and 3 lecture 2,3
P apply the theorem of conservation of energy to solve kinetic
(2)principle for
problems.
a system of
particles
*To develop the principle of linear impulse and momentum
Kinetics of a | fora particle and apply it to solve problems that involve force,
Particle: velocity, and time.
Impulse  and e To study the conservation of linear momentum for
Momentum: particles.
12 | (1)principle for * To analyze the mechanics of impact. 3 lecture | 2,34
a particle * To introduce the concept of angular impulse and
(2)principle for | momentum.
a system of * To solve problems involving steady fluid streams and
particles propulsion with variable mass.
* To classify the various types of rigid-body planar motion.
« To investigate rigid-body translation and angular motion
about a fixed axis.
Planar * To study planar motion using an absolute motion
Kinematics of | analysis.
a Rigid Body: | < To provide a relative motion analysis of velocity and
13 | (Dtranslation acceleration using a translating frame of reference. 3 lecture 2,3
(2)rotation * To show how to find the instantaneous center of zero
(3)general velocity and determine the velocity of a point on a body using
plane motion this method.
* To provide a relative-motion analysis of velocity and
acceleration using a rotating frame of reference.
Planar Kinetics * To introduce the methods used to determine the mass
of a Rigid | moment of inertia of a body.
14 Body:  Force * To develop the planar kinetic equations of motion for a
and symmetric rigid body. 3 lecture | 2,34
Acceleration: * To discuss applications of these equations to bodies
(1)mass inertia | undergoing translation, rotation about a fixed axis, and general
(2)equations plane motion.
I(D)Ifanal;i K”:itl(i:; * To develop formulations for the kinetic energy of a body, and
Bodv: Wgrk define the various ways a force and couple do work.
y: » To apply the principle of work and energy to solve
and Energy | . . St .
15 (1)kinematic rigid—body planar kinetic problems that involve force, 3 lecture | 2,34
ener. @ velocity, and displacement.
pringi)pl) le * To show how the conservation of energy can be used to
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cours
Teach | Teac
Cha Course . . . . e
Teaching requirements ing hing .
pter content objec
hours | type 3
tives
Planar Kinetics
of ,a Rigid * To develop formulations for the linear and angular
Body: Impulse
momentum of a body.
and AR . .
Momentum * To apply the principles of linear and angular impulse and

16 momentum to solve rigid-body planar kinetic problems that 3 lecture 3,4

(1)momentum - ; -
involve force, velocity, and time.
and angular . 2 .
» To discuss application of the conservation of momentum.

momentum (2) * To analyze the mechanics of eccentric impact
conservation y pact.
Iggfe'DlmenS' To introduce the history of the heliocentric theory and
Kinematics of a geocentric theory

., To analyze the kinematics of a body subjected to rotation
Rigid Body (1) - - - 1,2,3,

17 . - about a fixed point and general plane motion. 3 lecture
fixed motion . . - . . 4
@ general _+ To provide a relative-motion analysis of a rigid body

; using translating and rotating axes.
plane motion
To study the motion of solar system and analyze the
Three-Dimensi heliocentric theory and geocentric theory.
onal  Kinetics To introduce the methods for finding the moments of inertia
of a Rigid | and products of inertia of a body about various axes.

18 Body (1) | * To show how to apply the principles of work and energy and 3 lecture 1,2,3,
angular linear and angular momentum to a rigid body having 4
momentum (2) | three-dimensional motion.
kinetic energy e To develop and apply the equations of motion in three

dimensions.
» To study gyroscopic and torque-free motion.

V Teaching Methods

The teaching of this course should mainly focus on the teacher’s teaching, and partly on the
self-learning of the students. During the teaching, the inspiring, discussing and concentrating methods
should be adopted, to build an interesting, achieve and interactive atmosphere of the course, encourage the
students, lead them to think separately, strength the ability to solve the engineering problem and the ability
to practice.

VI Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 4 Course objectives and assessment methods

Correspon
C;‘;Ogi ?ﬁiﬁﬁ:ﬁ? Egcg Assessment details ding
gory g objectives
Usual . Homework would be assigned every week. Taking
performa | Assignmen | 10% - ' 1,2,34
nce s 10% to the final score.
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Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | tmethods | ntage b
objectives
. . 0 . .
Attendance | 10% Soz)up discussion 5%, Answering the questions
In-class There are 3 in-class exams, each account for 10%
30% i
exam to the final score.
Exam Close-book 50% The full mark is 190 for the final exam, but it only 1.2.34
exam takes 50% to the final score.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment . L
methods Grading criteria
Assianm According to the condition of completion, there will be four levels:
en%s Excellence (90-100), good (80-89), middle (70-79), pass(60-69), fail
(below 60). Adjust the score depending the class attendance.
Usual
perfor | In-class | According to the answer and score judgement standard. There are 3
mance exam | in-class exams, each account for 10% to the final score.
attecnedan Group discussion 5%, Answering the questions 5%.
exam Final The full mark is 100 for the final exam, and it only takes 50% to the final
exam | score.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 (Usual |Assessment 2 (exam)
performance) (K1) (K2)
Percentage 0.5 0.5
Score Objective 1 (M1) 0.1 0
percentage of
course
objective for | Objective 2 (M1) 0.4 0.2
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Assessment 1 (Usual |Assessment 2 (exam)
performance) (K1) (K2)
each o
Objective 3 (M2) 0.2 0.3
assessment
method -
Objective 4 (M3) 0.3 0.5

VIl Recommended Textbooks and References

R.C. Hebbeler {Engineering Mechanics——Statics) (12™ edition)

R.C. Hebbeler {Engineering Mechanics——Dynamics) (12™ edition)

Internet resources
[1] http://gc.nuaa.edu.cn/llIx

[2] http://Ixjd.nuaa.edu.cn

[3] http://www.tsinghua.edu.cn/docsn/Ixx/mainpage/zhuye.htm

[4] http://tm.sjtu.edu.cn/kc/kcl.asp

[5] http://cstam.org.cn

Teaching group:  Yimin Wei, ,Yaxin Yu, Yi Liu

Course administrator: Yimin Wei

Written by: Yimin Wei Reviewed by: Jianmin Li

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
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(HIEML ) HFEKXH
Mechanical Surveying and Mapping

Course name: Mechanical Surveying and Mapping Course code: 31937
Course type: Basic Course, Compulsory Course

Total teaching hours: 20

Credit: 1.0

Prerequisites: Mechanical drawing 1, Mechanical drawing 2

Major: Mechanical engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

In practice, the procedure that is composed of measuring the machine or equipment, producing
schematic drawings and then producing the assembly drawings is called a mapping process. It is a basic
skill for engineers to be able to map the machinery parts. This course is a comprehensive practical course
which is arranged after Mechanical Drawing 1 & 2. In this course, students can apply their learned basic
theory, knowledge and skill to the practical mapping work. Therefore their capabilities of analysis, graphic
description, spatial imagery and engineering drawing representation can be improved. What's more, This
course teaches some knowledge about the development history of China industry and the influence of
Chinese culture in the world by presenting some literatures or media documents to inspire the students'

motivation for persuing social responsibility of mechanical engineers.

1. Course Objectives

Course Obijective 1: Understand China's basic condition; Master the processes of precise, factualistic
serious-minded and responsible personality and scientism.

Course Objective 2: Comprehensively utilize the common mapping tools; Develop the ability to
freehand sketch; Enhance the standardization awareness; Initially establish the awareness of engineering,
standard, quality, responsibility and safety; Possess the team-work spirit.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the

supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.
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Table 1 Index points of graduation requirements supported by {Mechanical Surveying and Mapping)

Index points of
graduation
requirements

Content

Understand the core concept of engineering ethics and the social responsibility
of mechanical engineers, and consciously abide by the professional ethics and

8.3
code of conduct of mechanical engineers in engineering practice.
Possess the ability to organize and manage the engineering activity, lay an
9.3 appropriate working plan, allocate tasks according to the knowledge and

capability of each member and coordinate the members to finish the task.

Table 2. The supporting relationship between the course objectives of {Mechanical Surveying and

Mapping) and the index points of graduation requirements

Index points of duati

. p graduation 8.3 9.3
requirements
Course objectives 1 9
Intensity of support L H

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

: cours
Teachi | Teac o
Chapter | Course content Teaching requirements ng hing .
objec
hours | type :
tives
1. Master the method and process of
mechanical mapping.
2. Know about the working principle,
composition and assembly relation of the gear
. pump; Make feasible disassemble scheme and Lectu
Introduction to | |
. disassemble the gear pump. re and
1 Mechanical L ) - Half day : 1,2
Mapping 3. Finish the assembly diagram and principle tutori
diagraph of the gear pump. al
4. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.
1. Know about the correct usage of ruler,
double calipers, vernier caliper; Be familiar
with the general method and process of part
mapping and the related matters need Lectu
. attention; Master the mapping and design re and
2 Part Mapping method and process of the standard structures 3 days tutori 1.2
of the thread and gears. al
2. Master the method to determine and select
the surface roughness and geometric tolerance.
3. Measure and draw the sketches of the pump
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. cours
Teachi | Teac

Chapter | Course content Teaching requirements ng hing

hours | type tlojjce

tives

body, cover, pinion shaft, driven gear shaft,
packing cover and gland nut, including the
dimension and specifications; Finish the part
drawings of the pump body and pinion shaft.

4. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.

1. Master the methods of view selection,
dimension mark, part index mark, drawing
item list and filling title block in the assembly
drawing.

2. Determine the representation of the gear
pump assembly drawing and finish the | 1.5day
drawing.

3. Combining with the analysis and discussion
of dimension in engineering examples, the
importance of rigorous, excellence and
meticulous craftsmanship spirit is emphasized.

Lectu
re and
tutori
al

Assembly

Mapping 1.2

V. Teaching method

1. Before the beginning of the course, borrow the models and mapping tools for the course and divide
the students into several groups.

2. Explain the working principle of the gear pump with the aid of multimedia materials.

3. Emphasize the mapping and design method and process of the standard structures of the thread and
gears; Explain in detail the method to determine and select the surface roughness and geometric tolerance.

4. The instruction should be combined with the student’s independent thinking; The teacher must
regularly inspect and guide the students to check their task completion in time.

5. The course can be finished in one week or integrated with Mechanical Drawing 2.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives. The course

objectives and the corresponding assessment methods are listed in Table 4.

Table 4 Course objectives and assessment methods

Correspon
S e cing
objectives
To assess the progress of each student’s task and
Usual | Survey and the communication with the team member and
performa | mapping 50% | teacher, accounting for 50% of total score. 1@
nce process Combined with case analysis, evaluate the
participation degree of class discussion.
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Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives
. To assess the quality of the detail drawings and
Drawi Quality of 0 A . )
rawing drawing 50% | assembly drawing, accounting for 20% of total
score.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment . o
methods Grading criteria
Usual According to the condition of completion, there will be five levels:
erformance Excellent (90-100), good (80-89), normal (70-79), pass (60-69), fail (below
P 60). Adjust the score per the class attendance.
According to the correctness and quality of the drawings, there will be five
Drawing levels: Excellent (90-100), good (80-89), normal (70-79), pass (60-69), fail
(below 60).

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 (Usual Assessment 2
performance) (Drawing)
(K1) (K2)
Percentage 05 05
Score
percentage Objective 1 (M1) 05 0.0
of course
objective for
each
assessment Objective 2 (M2) 05 1.0
method

VII. Recommended textbooks and reference materials

Textbook

Lin Hu, Engineering Drawing (Chinese-English Bilingual Edition), China Machine Press, 2005
Reference books

1. K.L. Narayana, P. Kannaiah, K. Venkata Reddy, Machine Drawing (Third Edition),New Age
International (P) Ltd., Publishers, 2006.

2. Mingxin He, Kegiang Qian, Zumao Xu, Machine Drawing (Sixth Edition), Higher Education Press,

2010.
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Online resources

http://jxzhitu.tongji.edu.cn

Teaching group: Xiaogiang Du Course administrator: Xiaogiang Du
Written by: Xiaogiang Du Reviewed by: Qingchuan He
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 24, 2021
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(BRTERENA*) BEXHN
Finite Element Technology and Application

Course name: Finite Element Technology and Application Course code: 31942

Course type: Specialized course (Required elective course)

Total teaching hours: 32 (Classroom Hours: 16, Laboratory Hours or Tutorial Hours:16)

Credit: 2

Prerequisites: Advanced mathematics, linear algebra, mechanics of materials

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

As engineers we often encounter problems too large or too difficult to solve in a conventional manner;
therefore, we resort to using the computer to do the hard work for us. This is a first course in Finite
Element Analysis (FEA), intended to introduce the student to the algorithms and techniques an engineer
might employ in solving these difficult problems. While FEA takes its name from the characteristic
“finite elements” we typically visualize in the solution of problems. It is more generally a numerical
technique for solving classes of ordinary and partial differential equations. We will develop FEA equations
and solutions to problems in one-dimension and extend the concepts to two and three dimensions.

Students will have hand-on exercises utilizing the commercial FEA software ANSYS; however, the
objective of this class is not to become an expert in ANSYS, but rather to learn the basics of using a
commercial FEA code and the validation exercises an analyst would typically employ to ensure the
accuracy of their results. This requires a fundamental understanding of the shortcomings of certain
element formulations and element integration techniques. The lab tutorial will cover static, modal, and
Eigen value solutions that incorporate several types of line and continuum style elements, as well as

techniques in global and local meshing.

1. Course Objectives

Course Objective 1: Understand the application of FE method in mega projects of China, such as
high-speed train, big airplane and nuclear power station. Enhance students' self-confidence and national
pride, cultivate their patriotism.

Course Objective 2: Understand the basic theory of elastic stress; application of minimum potential
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energy method in finite element analysis. Familiar with the basic operation procedure, functions of main
menu, model building and the help system. Have the ability to analyze the static and simple vibration
problems

Course Objective 3: Develop the ability to improve the skills in the use of software, based on the help
system, combining with online resources, and gradually have the ability to solve complicated engineering

problems.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Finite Element Technology and

Application)

Index points of
graduation Content
requirements

For complex engineering problems in the field of mechanical engineering, select
and use appropriate technological means and modern engineering tools to

5.2
model, predict and simulate.
Understand the limitations to solve complex mechanical engineering problems
53 with modern tools.
With correct values, accurate understanding the relationship between individual
8.1 and society, understanding and identification of China’s national conditions.

Table 2. The supporting relationship between the course objectives of ~ {Finite Element Technology and
Application) and the index points of graduation requirements

Index points of graduation

. 5.2 53 8.1
requirements
Course objectives 2 3 1
Intensity of support H H L
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V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

: cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing .
objec
hours | type "
tives
1. Understand the concept of
FEA
2. Command the analysis
1.Introduction to Finite | procedure of FEA
Element Analysis 3. familiar with the Ansys
1 1.1 What is FEA software interfaces 2 Lectu 1. 2
1.2 FEM Application 4. Through the application of FE re T
1.3 Analysis Procedure in High speed train, Nuclear
1.4.Ansys overview power station and three gorges
dam, increase student’s, enhance
their  self-confidence  and
proudness.
2 Bar and Beam Elements 1.Understand the characteristics
. of bar and beam elements
2.1. Axial Bar Element Lectu
55 B 2.Know  about the FE
2 -2. Beam Element formulations for bar and beam 10 re and 2. 3
2.3. Finite Element tutori ’
Calculation Procedure elements al
2 4 Frame and Truss 3. Able to solve frame and truss
o ' practical problems
3. Two Dimensional Analysis 9. IU nders':and the Icondltlons to Lectu
3.1.Plane stress Analysis apply 2D plane analysis . re and
3 o ; . 10. Able to simplify 3D solid 6 S| 2.3
3.2.Plane strain analysis . tutori
. ; . model to plane analysis and
3.3.Axisymmetric Analysis . al
solve practical problems
1. Know about the derivation
procedure  for  shell FE
formulation
2. Able to use axisymmetric and
3D elements to solve practical
4. Shell Elements problems Lectu
4 4.1.3D shell Elements 3. Demonstrate how FE used in 6 reand | 1. 2.
4.2.  Axisymetric  shell | C919 big plane analysis, foreign tutori 3
Elements FEA software is used, there is al
no Chinese FEA software,
encourage students to know the
gap between developed
countries, and work hard to
make contribution if possible.
5. Three  Dimensional | 4. Understand the different
Analysis shapes of 3D solid elements Lectu
. and their pros and cons re and
5 5.1_.Introduct|on 0 3Dt Aple to use 3D  solid 4 wtori | 2> 3
analysis elements to solve practical al
5.2.Elements problems
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. cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing objec
hours | type tives
6. Dynamic Analysis 3. Understand the difference
6.1.Equations of Motion betwee:'n static and dynamic
analysis Lectu
6.2.Frequency  Response | 4 Aple to carry out modal eand | 1. 2
6 Analysis analysis in Ansys 4 tutori ‘3 A
6.3.Modal Analysis 5. Introducing the Humen al
6.4 Transient R bridge accident, cultivate
: ._ranS|en esponse students the spirit of
Analysis exploration.
Table 4 Class hour allocation for experimental teaching content
Experiment .
. Require
. No. of attribute Correspon
Equipment or ment .
. . . students (basic/compreh ding
Experiment Content outline Experiment Hour . (compulso
. ineach | ensive/design/res course
environment ry/optiona o
group earch ) objective
innovation)
2D  Plane | Application of 2D
truss bar element,
simple boundary | Ansys V.15 or . compuls
. - 2 35 Basic 3. 4. 5
condition, familiar above ory
with analysis
procedure
Bicycle Application  of
Space beam element, | Ansys V.15 or . compuls
_ 2 35 Basic 3. 4.5
Frame simple boundary | above ory
condition
Plane Stress | Application of 2d
Bracket plane element, | Ansys V.15 or . compuls
_ 2 35 Basic 3. 4.5
simple boundary | above ory
condition
Deflection
of a Simply | Application  of
Supported shell element, | Ansys V.15 or . compuls
. _ 2 35 Basic 3. 4.5
Plate with a | simple boundary | above ory
Central condition
Point Load
Solid Model | Application of 3D
Creation solid element, | Ansys V.15 or . compuls
_ 2 35 Basic 3. 4.5
simple boundary | above ory
condition
Modal Vibration analysis | Ansys V.15 or | 2 35 Basic compuls | 3. 4. 5
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Analysis of above ory
a Cantilever

Beam
Comprehen | Selection of
sive elements, Ansys V.15 or compuls
L 4 35 Comprehensive 3. 4. 5
Problems application of BC | above ory

and loads

V. Teaching method

The course mainly consists of lectures, practice on computer and assignments.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives
Usual .
. To assess the level of understanding knowledge
performa | Assignmen | 50% - - 1. 2
nce s taught in class, accounting for 50% of total score
goel rtawt?(;rew To assess the ability to use Ansys solving practical
Exam P on 50% | problems, accounting for 50% of total score. 2. 3
computer

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Grading criteria

According to the condition of completion, there will be four levels:
Assignments Excellence (90-100, good (75-89, normal (60-74), fail (below 60). Adjust
the score depending the class attendance.

Software operation

According to the answer and score judgement standard
on computer

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 2
(Software operation
on computer) (K2)

Assessment 1
(Assignments) (K1)
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Assessment 2
Assessment 1 .
. (Software operation
(Assignments) (K1)
on computer) (K2)
Percentage 0.2 0.8
Obijective 1
0.1 0
Score percentage of (MD
course objective for Obijective 2 0.7 0.9
each assessment (M2) ' '
method Objective 3
0.2 0.1
(M3)

VII. Recommended textbooks and reference materials

Textbook:
Since lecture notes will be delivered to students, textbook is not required. However students are
encouraged to read the following reference books:

Reference books:
[1] Tirupathi R. Chandrupatla, A.D. Belegundu. “Introduction to Finite Elements in Engineering”,

Prentice Hall, 2002

[2] Y. Nakasone and S. Yoshimoto, “ Engineering Analysis with ANSYS Software “, Elsevier
Butterworth-Heinemann, 2006

[3] M.Asghar Bhatti. “Fundamental Finite Element Analysis and Applications.” Wiley, 2005. ISBN
0-471-64808-6

[4] J.N. Reedy. “An Introduction to the Finite Element Method.” McGraw-Hill Science/Engineering/Math,

ISBN 0-072-46685-5.

Online resource:
[1] http://www.ansys.com

Teaching group:  Hongjun Li, Yimin Wei, Xun Zhou Course administrator: Hongjun Li
Written by: Hongjun Li Reviewed by: Jianmin Li
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 27, 2021
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(RS EBR) #EAN

3D Modeling and Simulation Technology

Course Name: 3D Modeling and Simulation Technology Course Code: 31943

Category of this course: Specialized Courses (limited optional course)

Total credit hours: 32 lessons (including lectures: 16 lessons, Computer practice: 16 lessons)

Credits: 2.0

Prerequisites: Mechanical Drawing, Mechanical Principles, Theoretical Mechanics

Applicable major: Mechanical design and manufacturing and automation, Mechanical and electronic
engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

This course is a technical course with strong practicality. It focuses on cultivating students' logic in
thinking and solving problems, as well as the craftsman spirit of pursuing excellence in a big country. With
the extensive application of Computer technology, the traditional product design, analysis and
manufacturing technology are undergoing fundamental changes. Computer-aided design (CAD),
Computer-aided analysis (CAE) and Computer-aided manufacturing (CAM) technologies have been
developed rapidly and applied more and more widely. This course is an indispensable part of
CAD/CAE/CAM technology. The teaching purpose of this course is to enable the students mastering the
3D modeling methods, preliminarily learning 3D modeling to carry out engineering practical design
problems, combining the basic knowledge of mechanics, mechanical principles, mechanical design and
other courses with professional software, and assisting in analyzing and designing basic technical courses
of institutions and mechanical systems.
I1. Course Objectives

Objective 1: Whether traditional manufacturing or smart manufacturing, whether industrial economy
or digital economy, craftsmen have always been an important role in China's manufacturing industry, and
the craftsman spirit has always been an important source of innovation and entrepreneurship.” Made in
China’ & China need to develop more high-skilled talents and powers artisans, provided abundant impetus
for economic and social development.

Objective 2: To understand the current situation and development of modern Computer-aided design;
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to cultivate and improve the ability of independent analysis and design of things; to understand the
interactivity between virtual technology and other related professions and its significance in reality.

Objective 3: To master the basic methods and applications of Computer graphics, and to master the
basic methods and applications of the computer 3D digital modeling and assembly.

Objective 4: To be able to optimize and analyze data for complex mechanical system simulation
(kinematics and dynamics) using professional software.

Obijective 5: To have the ability to select relevant auxiliary analysis software or tools in mechanical
system analysis reasonably, including construction of rigid body system and rigid-flexible coupling system,
comparison of simulation and experimental data, data post-processing, and optimization design.

I11. Graduation requirements supported by teaching objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the teaching objectives of this course and the index points supporting

graduation requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by 3D Modeling and Simulation Technology

Index points of
graduation Content of the index points of graduation requirements
requirements

Being able to select and use appropriate technical means and modern engineering
5.2 tools for modeling, prediction and simulation of complex engineering problems in
the field of mechanical engineering.

Understanding the limitations of using modern engineering tools to solve complex

53 L . . L
engineering problems in mechanical engineering.

Understand the core socialist values, understand the national conditions, safeguard
8.2 national interests, and have a sense of responsibility to promote national
rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives of 3D Modeling and Simulation

Technology and the index points supporting graduation requirements

Index points of
graduation 5.2 5.3 8.2
requirements

L 3 4 2 5
Objectives 1
40% 60% 50% 50%
Intensity of
H H L
support

IV Basic teaching content and class arrangement
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Table 3 Relationship between course objectives and teaching content

Ch Teac -
apt Teaching content Teaching requirement e hing opjec
on tives
er style
1. Inheritting the value of the
craftsmanship of the Chinese
. nation, and showing how ancient
1. Introduction L .
(1) CAD process model, functions gggiplﬁ ;I%Sr?ﬁf[jur;hgr d:S\I,ggo d(;(r:
and characteristics of mechanical h 9 . h Teach
1 | products ouse). Mastelzrm? the CAD 1 ingin | 1.2
(2) Research scope and related Err](;?zzferi:i(():ge’ Ofuncr::ggﬁan?gj class
technologies of virtual prototyping products;
technology. 2. Understanding the research
scope and related technologies of
virtual prototyping technology.
2. Parametric design 1. Mastering dimensions and
(1) Size and variable drive variable drivers Teach
2 | (2) Sketch 2. Mastering sketching 3 ing in 3
(3) Dimension, constraints and their | 3. Understanding  dimensions, class
relationship. constraints and their relationship.
1. Understanding the
characteristics and functions of
. . feature modeling, and understand
3. Feature-based solid modelin B o 7
(1) Features and functions of fegature the definition criteria of features
modelin 2. Mastering the geometric model
@) Defir?ition criteria of features of feature representation (Ancient Teach
3 . Chinese people tried to make 4 ing in 4
(3) Geometric model of feature | . . . .
renresentation different furniture with different class
(4§)Surface modelin geometries but with the same
(5) Feature reco niti% 0 pattern. Showing the original idea
g about the geometric model )
3. Mastering surface modeling
and feature recognition
4, Assembly based on . .
parameterization and  variable rlﬁethlz)/l dassterlng basic  assembly
quantization 2. Mastering the implementation
(1) Basic assembly method oi‘ intera%tive Fr)nodifica'[ion Teach
4 | (2) Implementation of interactive between parts entitv and assembl 4 ing in 3
modification between parts entity entit P y y class
and assembly entity 3 yMas'[erin the  explosive
(3) The explosive structure of the | =, £ hg | P
assembly entity structure of the assembly entity
5. Automatic generation technology
of engineering view . . .
(1) View creation and parameter 1. Understandmg_ view creation
setting and parameter setting
(2) Creation and parameter setting 2. Mastering the creation and Tea(_:h
5 of section view parameter setting of section view 2 ing in 3
3. Mastering view management class

(3) View management

4 Interaction with
two-dimensional engineering
drawings

4. Mastering the interaction with
2d engineering drawings
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Ch
apt
er

Teaching content

Teaching requirement

Less
on

Teac
hing
style

objec
tives

6. Modeling by simulation software
ADAMS

Q) Basic operation of
ADAMS/View and ADAMS/View
commands

(2) ADAMS/View database, View
window, display mode and other
environment Settings, information
management

(3) Use basic geometric elements
for modeling and feature
modification

(4) Construction and editing of
geometric models of complex
mechanical systems using
SolidWorks and other CAD
software

1. Being familiar with the basic
operation of ADAMS/View and
ADAMS/View commands

2. Being familiar with
ADAMS/View database, View
window, display mode and other
environment Settings, information
management

3. Mastering the use of basic
geometric elements for modeling
and feature modification

4. Mastering the construction and
editing of geometric models of
complex mechanical systems
using SolidWorks and other CAD
software

Teach
ing in
class

7. Mechanism constraints and loads
(1) ADAMS constraint types and
tools.

(2) The application and parameter
modification of commonly used
motion pairs (gear pairs, correlation
pairs, etc.).

(3) Build complex constraints and
define the motion of the mechanism
according to the simple plane pair.
(4) Some attention problems in

mechanism constraint and
movement.

(5) Tools and basic concepts of
force application, function

definition and subroutine definition
of force element.

(6) The application method of rigid
force, flexible connection and
contact force and the theoretical
significance of relevant parameters.

1. Being familiar with ADAMS
constraint types and tools ( to
show the gap at Software Progress
between China and Foreign
countries, to activate the learning
passion of the students.)

2. Being familiar with the
application and parameter
modification of common motion
pair (gear pair, correlation pair,
etc.)

3. Being familiar with building
complex constraints and defining
mechanism movements according
to simple plane pairs

4. Understanding some attention
issues in institutional constraints
and movement

5. Being familiar with tools and
basic  concepts of  force
application, function definition
and subroutine definition of force
elements

6. Being familiar with the
application method of rigid force,
flexible connection and contact
force and the theoretical
significance of relevant
parameters

Teach
ing in
class

3,4,5

8. Simulation analysis, debugging
and post-processing

(D) Setting of  simulation
parameters, analyzing the
establishment and output of
measurement.

(2) Simulation analysis and test of
prototype, setting of simulation
control parameters and debugging

1.Mastering the setting of
simulation parameters, analyze
the establishment and output of
measurement

2. Being familiar with prototype
simulation analysis and test,
simulation  control  parameter
setting and prototype debugging
3. Being familiar with the basic

Teach
ing in
class

4,5
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o Less Teac objec
apt Teaching content Teaching requirement hing 3
on tives

er style

of prototype operation of

(3) The basic operation of | ADAMS/PostProcessor

ADAMS/PostProcessor. 4. Being familiar with curve

(4) Draw the simulation result curve | drawing and data processing of

and process the simulation result | simulation results

data.

9. Parametric modeling and design 1. Being familiar with parametric

(1) Parametric modeling and design | modeling and design of basic

of basic mechanism. mechanism

(2) Commonly used design | 2. Being familiar with common Teach
9 | functions and operation process | design functions and operation 6 ing in 4,5

functions. procedure functions class

(3) Parametric analysis: design | 3.Understanding parametric

research, test design and | analysis: design research, test

optimization analysis. design and optimization analysis

V. Teaching method

The teaching mainly relies on the in-class teaching, assisted by practice and homework.

VI. evaluation method

The assessment this course is to evaluate the degree of students achieving the teaching objectives of the

course, which reflects the degree of students achieving the objectives of ability cultivation. The assessment

methods are shown in Table 4 below.

Table 4 Course objectives and assessment methods

Evaluation
parts

perce

Scores ntage

Evaluation details

Related
objectives

In-class
performanc
e

20%
Usual

It mainly assesses students' understanding and
mastery of basic knowledge and skills.

Evaluate students' answers to questions and their
participation in class discussions. Practice effect in
class. will count 10% towards the course grade.

1. 2. 3. 4

performa
nce

homework | 30%

It mainly assesses students' understanding and
mastery of each lesson. Calculate the average score
of all assignments and count it into the total score
by 30%.

Exam
result

Exam on

0,
aPC 20%

It mainly assesses students' mastery of software
and their ability of using software to design and
analyze complex mechanical system simulation.

Students are required to complete a set of
mechanical system modeling, simulation and
testing tasks within the specified time, including
40 points for modeling, 40 points for simulation,
and 20 points for testing. The Computer test score
will be counted as 60% of the course total score.

1.2, 3. 4

The grading standards of this course for each assessment link of the course are shown in Table 5.
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Table 5 The grading standards of this course

Evaluation parts Grading standards

According to the situation of answering questions, there are five grades:

In-class excellent (90-100), good (80-89), middle (70-79), passed (60-69), failed
performance (below 60 points), on the basis of grades combined with class performance as
appropriate to give points.

According to the completion of the homework, there are five grades: Excellent
(90-100), good (80-89), middle (70-79), passed (60-69), failed (below 60).

Homework

According to the completion of the test, according to the scoring rules will be
graded.

Exam

The score distribution matrix of assessment methods and course objectives is shown in Table 6.

Table 6  Assessment methods and course target score distribution matrix

Part 1
(in-cl Part 2 Part 3
in-class
(homework) (exam)
performance) ) e
(K1)
Percentage 0.10 0.30 0.60
Objective 1 (M1) 0.0 0.1 0.0
Objective 2 (M2) 0.2 0.2 0.2
Percentage of L
. Objective 3 (M3) 0.3 0.2 0.3
the objectives
Objective 4 (M4) 0.3 0.3 0.3
Objective 5 (M4) 0.2 0.2 0.2
VIl.Recommended teaching materials and reference materials
Books and Reference Material:
[1] Help of ADAMS software.
[2] Help of SOLIDWORKS software.
Teaching group: Yimin Wei, Wei Ye, Jianmin Li Course administrator: Yimin Wei
Written by: Yimin Wei Reviewed by: Jianmin Li

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Modified at May, 28, 2021
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(TEHESZENR*) #FAY

Engineering Computation Methods and Applications

Course name: Engineering Computation Methods and Applications

Course code: 31944

Course type: Specialized course (Required optional course)

Total teaching hours: 32 (Classroom Hours: 16; Programming Practice:16)

Credit: 2

Prerequisites: Calculus, linear algebra, programming

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Department of Energy and Power Engineering

I. Course Introduction

Scientific computing has become a scientific research as the same as theoretical analysis and
experiment, and become more popularization with the rapid development of computer. Not only the
relevant professional students and personnel specializing in science and engineering calculation, but also
the research personnel and technical personnel working in Machinery, mechanics, physics, aerospace,
information transmission, energy development, civil engineering, hydrology and geology exploration,
medicine and health care, agricultural scientific research and population resource prediction need to master
numerical analysis and scientific computing method. Even relevant personnel in finance and risk
investment use numerical analysis as an important tool. This course pays equal attention to theory and
practice, which requires students to have learned higher mathematics, linear algebra, differential equations
and C language programming. Students can learn nonlinear equation solution, linear equation solution,
interpolation and approximation, numerical integration, numerical solutions to ordinary differential
equations, building a solid mathematical foundation for the following related courses. Introduce the
development histories of important concepts, theorems and engineering applications to establish dialectical
materialism for students, and understand contributions from domestic scholars.
I1. Course Objectives

Course Objective 1: Cultivate students to develop a learning attitude that is diligent, careful, not
afraid of difficulties, and hardworking; able to use dialectical viewpoints and methods to analyze,
understand and solve engineering problems involving numerical analysis; understand the outstanding

contributions of Chinese scholars in this field, and establish a good professional ethics and professionalism.
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Course Objective 2: Understand the basic concepts and terminology involved in numerical
computations in science and engineering applications. Master mathematics basic knowledge and basic
knowledge of natural science needed in mechanical engineering work.

Course Objective 3: Understand the essence of numerical computation methods including error
analysis, interpolation, approximation, numerical differentiation and integration, solution of initial value
problem of ordinary differential equation, solution of linear systems using direct and iterative methods.

Course Objective 4: Understand the basics of programming skills using professional software such as
Matlab. Use the software to solve complex problems in typical applications.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is
shown in Table 2.

Table 1 Index points of graduation requirements supported by Engineering Computation Methods and

Applications

Index points of
graduation Content
requirements

Master the testing and experimental methods of complex mechanical systems,
4.1 including the testing methods and methods of force, deformation, motion, heat, etc.,
and grasp the relevant basic principles.

Able to choose and use appropriate technical means and modern engineering tools
5.2 for modeling, prediction and simulation of complex engineering problems in the

field of mechanical engineering.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

Index points of graduation requirements 4.1 5.2
Course objectives 1 2 3 4 1 2 3 4
Intensity of support L H H L L H H L

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

. cours

Teachi | Teac o

Chapter Course content Teaching requirements ng hing :
objec
hours | type s
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Chapter

Course content

Teaching requirements

Teachi

ng
hours

Teac
hing
type

cours

objec
tives

Introduction:

1. Basic concepts of numerical
computation in science and
engineering applications;

2. Basic knowledge of error
analysis and machine number.

1. Introduce the knowledge
system framework of this
course; course teaching
objectives, supporting
graduation requirements, status
in the course system of this
major, teaching content,
assessment methods and score
ratio;

2. Understand the basic concepts
and terminology of decimal and
binary numbers, and their
storage in computer memory;

3. Understand the basic concepts
of error analysis in general
calculations, and the chopping
and rounding methods.

Lectu
re

1,2

Integration and approximation:

1. Lagrange integration,
Neville’s method, divided
difference method, cubic
spline;

2. Linear and polynomial least
square approximations.

1. Understand the objective of
interpolation and approximation
and their differences;

2. Understand interpolation
based on high-order
polynomials and the way to
construct the base functions;

3. Understand the differences
among Lagrange interpolation,
Neville’s method and divided
difference method,;

4. Capable to use cubic splines
to solve complex problems with
different boundary conditions;
5. Understand the mathematical
background of least square
methods;

6. Comprehend the derivations
of linear least square method
and the computation procedures;
7. Familiar with the polynomial
least square method.

Lectu
re and
progr
ammi
ng
practi
ce

1,23,

Numerical differentiation and
integration:

1. Numerical differentiation of
first and second order
derivatives;

2. Trapezoidal and Simpson
integration;

3. Richardson extrapolation;
4. Composite integration;

5. Romberg integration.

1. Understand the mathematical
derivations of computational
formula for first- and
second-order derivatives;

2. Comprehend the essential
core and difference between
trapezoidal and Simpson
integration methods;

3. Understand the advantages
and disadvantages of composite
trapezoidal and Simpson
integration methods;

4. Capable to use Richardson
extrapolation method to analyze
the accuracy of different

Lectu
re and
progr
ammi
ng

practi
ce

1,2,3,
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: cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
h objec
ours | type :
tives
methods;
5. Capable to use Romberg
integration method to perform
integration;
6. Understand the contributions
from Nine Chapters in
Mathematics.
1. Understand the problem of
initial value problem;
2. Understand the derivations of
Euler and high-order Taylor
. _ | method;
Initial value proplem for ODE: 3 Understand the difference of Lectu
1. Euler method; . . re and
- .| one-step and multistep methods;
2. High-order Taylor method; progr
4. Capable to use Runge-Kutta .| 1,2,3,
4 3. Runge-Kutta and 6 ammi
and Runge-Kutta-Fehlberg 4
Runge-Kutta-Fehlberg ng
] methods to perform .
method; L practi
4. Multistep method computations; . ce
' ' 5. Comprehend the explicit and
implicit methods, and the
predictor-corrector method;
6. Understand the development
history of Runge phenomenon.
1. Understand the necessary
steps to perform Gauss
elimination;
. . ) 2. Understand the necessity to
Solution of linear systems: L C
L .| use pivoting strategies; Lectu
1. Gauss elimination method; .
5 Pivoli ) 3. Capable to perform matrix re and
. Pivoting strategy; " .
- o) factorization for general matrix; progr
3. Matrix factorization and . .| 1,2,3,
5 . . 4, Understand the difference 8 ammi
special types of matrices; - 4
2 : between Jacobi and ng
4. Jacobi and Gauss-Seidel . ) .
) Gauss-Seidel methods; practi
methods; o o
. - 5. Familiar with different ce
5. Acceleration techniques. . . )
acceleration techniques;
6. Understand the contributions
from Nine Chapters in
Mathematics.
Table 4 Relationship between course objectives and teaching content for in-class experiments.
. . Course
Name Course content | Devices | Classes | No. | Type | Requirement L
objectives
Numerical . Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
. Error analysis
error analysis
Interpolation Lagrange Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
interpolation;
Neville
interpolation;
cubic spline
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interpolation.
Approximation | Least square | Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
approximation
Solution of | Euler method; | Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
ODE multistep RK
methods.
Integration Simpson Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
method;
Romberg
method.
Differentiation | First-order Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
derivative;
second-order
derivative.
Solution of LS | Gauss Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
using  direct | elimination
method method
Solution of LS | Jacob method; | Computer | 2 <50 | Basic | Compulsory | 1,2,3,4
using iterative | Gauss-Seidel
method method.
V. Teaching method
The course mainly consists of lectures and assignments.
V1. Assessment
The assessment is to evaluate the degree of students achieving the course objectives
Table 5 Course objectives and assessment methods
Score | Assessmen | Perce . Corr_espon
category | tmethods | ntage PSR el _dmg
objectives
It mainly assesses students' understanding and
Usual Assignmen mastery c_>f the knpwledge taught in the course.
performa s 50% | Each assignment is graded on a hundred-pom_t 1,2,3,4
nce scale. The average grade of each assignment is
calculated as 25% of the total course grade.
Mainly assess students' mastery of basic
Final knowledge and_ related analysis methgds.
exam Exam 50% | The test paper includes 6-8 computational 1234
problems: 100 points,corresponding to course
objectives 1, 2, 3.

The grading criteria of this course for each assessment method are presented in Table 6.

Table 6 The grading criteria for each assessment method

Assessment
methods

PR RE
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Assignments

According to the condition of completion, there will be four levels: Excellence
(90-100, Good (75-89), Normal (60-74), Fail (below 60). Adjust the score
depending the class attendance.

Exam

According to the answer and score judgement standard

The score allocation matrix of assessment methods and course objectives are given in Table 7.

Table 7 Assessment methods and score allocation matrix

Assessment 1 Assessment 2
(Assignments) (K1) | (Final Exam) (K2)

Score percentage
of course
objective for
each assessment
method

Percentage 0.5 0.5
Objective 1 (M1) 0.0 0.4
Objective 2 (M2) 0.3 0.2
Objective 3 (M3) 0.3 0.2
Objective 3 (M4) 0.4 0.2

VII. Recommended textbooks and reference materials

Textbook:

R. L. Burden, J. D. Faires, Numerical Analysis, 9th edition, Cengage Learning, 2011.

Teaching group: Wei Zhang, Yikun Wei, Zhengdao Wang Course administrator: Wei Zhang

Written by: Wei Zhang

Reviewed by: Wei Ye

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 5, 2021
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(EWmZI) BFEXP

Automotive Design

Course name: Automotive Design Course code: 31946

Course type: Specialized course (Required elective course)

Total teaching hours: 32 (Classroom Hours: 32)

Credit: 2

Prerequisites:

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

{Automotive Design)is a specialized elective course for engineering students. The following aspects
will be involved in this course: 1. Analysis and evaluation on the basic structure and service performance
of vehicles and main assembly systems. 2. Design schemes of structures and related key parameters. 3.
Basic theories in designing the assembly systems and key engineering components. 4. Advanced skills and
bottleneck problems in the automotive field in China. After taking this course, the students will understand
the basic theories and analytical approach in designing the main structures and assembly systems of
vehicles which would be applicable for any occupations in automotive fields. In addition, students will

contribute themselves more in the automotive field in China in the future.

1. Course Objectives

Course Objective 1: Understand the advanced skills and important findings the Chinese researchers
have obtained; Understand the bottleneck problems in the automotive field in China; Understand the
importance of craftsmanship spirit; Have greatly scientific spirit and patriotic spirit.

Course Objective 2: Understand the general processes in automotive design, overall layouts, major
design indicators, main assembly systems of automobiles et al; the classifications, working conditions,
design requirements, materials, performance and structural characteristics of main automotive components.

Course Objective 3: Understand the influences of key parameters utilized in engines on the service
performance of vehicles; Understand how to solve the common problems in design of chassis; Understand

how to enhance the strength, stiffness, fatigue resistance and reduce the frictional forces of key engineering
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components in automobiles.

Course Objective 4: Understand the specifications in design calculations, structural design methods
and preparation of technical documents.

Course Objective 5: Have the ability to demonstrate the feasibility of design of automotive

components under the constraints of social, health, safety, legal, cultural and environmental conditions.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by ¢ Automotive Design)

Index points of
graduation Content
requirements

For complex engineering problems in the field of mechanical
5.2 engineering, select and use appropriate technological means and
modern engineering tools to model, predict and simulate.

Understand the limitations to solve complex mechanical engineering

53
problems with modern tools.

Table 2. The supporting relationship between the course objectives of { Automotive Design) and the
index points of graduation requirements

Index points of graduation
. 5.2 53
requirements
Course objectives 1. 2. 3 3. 4
Intensity of support H H

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Teac :
Course _ _ hing Teachi course
Chapter Teaching requirements ng objecti
content hour
s type ves
1. The classifications and main
characteristics of common vehicles.
1. Basic | 2. The size and service performance Lectur
1 Theories  in | of common vehicles. 2 eand | 1.2.3.
Designing 3. The types and main characteristics Discus 4
Automobiles | of engines. sion
4. The types and main characteristics
of wheels and tires.
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Teac

Course _ _ hing Teachi course
Chapter Teaching requirements ng objecti
content hour
s type ves
5. The overall arrangements of
assembly systems in automobiles.
1. The design requirements of clutch.
2. The key parameters in designing
the clutch.
3. Design and optimization of
5> Desian of torsion dgmper. P Lec;L(er 1.2.3

2 (ilutcﬁs'g 4 structural design of key 6 Sizcus 4 ‘5‘
engineering components in clutch. sion X
5. Understand the new findings
obtianed by Chinese researchers and
current  bottleneck problems in
clutch.

11. The design requirements of

driveshaft.

12. The kinematic analysis and Lectur
. stress-strain analysis of driveshaft.

3 %riv[;(s?iiff? of 13. Structural analysis of driveshaft. 4 eD?:c(?Js 1212‘2‘
14. Understand the new findings . X
obtianed by Chinese researchers and ston
current  bottleneck problems in
driveshaft.

1. The design requirement of drive
axle.
2. Structural scheme, structural
elements of drive axle and the design Lectur
4 4. Design of | of drive axle housing. 6 e and 1.2.3.
Drive Axle 3. The design of main reduce and Discus | 4. 5
differentials. sion
4. Understand the new findings
obtianed by Chinese researchers and
current bottleneck problems in axles
6. The elastic characteristics of
suspension system and the main
performance parameters.
7. The effects of structural design
5. Design of of suspension system on vehicle Lectur
5 Suspension performance. 6 e and 1.2.3.
8. The design of air springs and Discus | 4. 5
System oil-gas springs. sion
9. Understand the new findings
obtianed by Chinese researchers
and current bottleneck problems
in suspension system.
6. The design requirement of
steering system.
) 7. Basic theories of mechanical Lect
6. Design of steering system, power steering e(;(;” 1.9.3
6 Steering system and main structural 4 Discus | 4. 5
System components. sion

8. Understand the new findings
obtianed by Chinese researchers
and current bottleneck problems
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Teac :
Course _ _ hing Teachi course
Chapter Teaching requirements ng objecti
content hour
s type ves
in steering system.
1. The design requirement of
braking system.
7. Design of | 2. The driving mechanisms of Lectur
7 Brakin braking system. 4 e and 1.2.3.
g 3. Understand the new findings Discus 4. 5
System obtianed by Chinese researchers sion
and current bottleneck problems
in braking system.
V. Teaching method
The course mainly consists of lectures, assignments and discussion.
VI. Assessment
The assessment is to evaluate the degree of students achieving the course objectives
Table 4 Course objectives and assessment methods
Score Correspo
catego Arssgas]?de:t Egcg Assessment details nding
ry g objectives
Usual To assess the level of understanding
perfor | Assignments | 30% | knowledge taught in class, accounting for 2. 4
mance 30% of total score.
To assess the comprehensive understanding 1. 2.3
Exam | Final Exam | 70% | and applications of the basic knowledge, | 5 X
accounting for 70% of total score.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment
methods

Grading criteria

Assignments

According to the condition of completion, there will be four levels:
Excellence (90-100), good (75-89), normal (60-74), fail (below 60).
Adjust the score depending the class attendance.

Final Exam

According to the answers of questions, there will be four levels:
Excellence (90-100), good (75-89), normal (60-74), fail (below 60).

The score allocation matrix of assessment methods and course objectives are given in Table 6.
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Table 6 Assessment methods and score allocation matrix

Assessment 1 Exam (Final Exam)
(Assignments) (K1) (K2)
Percentage 0.3 0.7
Score Objective 1 (M1) 0.1 0.1
percentage of |y wective 2 (M2) 0.4 0.5
course
objective for | Objective 3 (M3) 0.2 0.2
each -
Objective 4 (M4) 0.2 0.1
assessment
method Objective 4 (M5) 0.1 0.1

VII. Recommended textbooks and reference materials

Textbook:
Since lecture notes will be delivered to students, textbook is not required. However, students are
encouraged to read the following reference books:

Reference books:

[1] James Halderman. Automotive Technology: Principles, Diagnosis and Service 6. 2019
Teaching group: Bingxu Wang Course administrator: Bingxu Wang
Written by: Bingxu Wang Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: Apr 26, 2021
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(FAITERM B*) BHEXH

Fundamentals of Thermal Engineering B

Course name: Fundamentals of Thermal Engineering B Course code: 31948

Course type: Specialized course (Required optional course)

Total teaching hours: 32 (Classroom Hours: 32)

Credit: 2

Prerequisites: Calculus, general physics

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Department of Energy and Power Engineering

I. Course Introduction

This course mainly learns the basic principles and laws of thermal engineering. Through the study of
typical thermal energy conversion and transfer processes, students can establish the basic concepts of
thermal energy utilization, systematically combine the knowledge of fluid mechanics, thermodynamics,
heat transfer and practical engineering applications, and understand the basic processes of energy changes
in complex systems. Be able to use the knowledge learned to analyze or involve mechanical products and
processes in the process of thermal energy conversion and transfer. Students have preliminary ability to
solve practical problems such as the operation, management and maintenance of actual products and
thermal energy equipment in the production process. Introduce the development histories of important
concepts, theorems and engineering applications to establish dialectical materialism for students, and
understand contributions from domestic scholars.
1. Course Objectives

Course Objective 1: Cultivate students to develop a learning attitude that is diligent, careful, not
afraid of difficulties, and hardworking; able to use dialectical viewpoints and methods to analyze,
understand and solve engineering problems involving heat and fluid; understand the outstanding
contributions of Chinese scholars in this field, and establish a good professional ethics and professionalism.

Course Objective 2: Understand the basic concepts and terminology involved in thermal energy
conversion, grasp the state parameters and the calculation of the volume change work and heat of the
reversible process, grasp the classification of cycles and the thermodynamic indicators of different cycles;

have the ability to apply the above theories to the thermal process and thermal power in actual engineering
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The ability to perform analysis in cycles.

Course Objective 3: Understand the essence of the first law of thermodynamics and the second law of
thermodynamics, master the application of the laws of thermodynamics to analyze the energy conversion
process of closed systems, closed systems and stable flow systems, and understand the specific ways and
measures to improve the economic efficiency of energy utilization.

Course Objective 4: Understand the three basic methods of heat transfer, understand the mechanism,
process and influencing factors of heat transfer, understand the concept of compound heat transfer and heat
transfer process; possess the universal law of comprehensive application of the three heat transfer The
ability to analyze equipment and heat transfer processes.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the

supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Fundamentals of Thermal Engineering B
Index points of

graduation Content
requirements

Apply knowledge of mathematics and natural sciences to mathematical modeling
1.2 and solving of complex engineering problems in the field of mechanical
engineering.

Master the testing and experimental methods of complex mechanical systems,
4.1 including the testing methods and methods of force, deformation, motion, heat, etc.,
and grasp the relevant basic principles.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

Index points of graduation

. 1.2 4.1
requirements
Course objectives 1 2 3 4 1 2 3 4
Intensity of support L H H L L H H L

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

. cours

Teachi | Teac o

Chapter | Course content Teaching requirements ng hing :
objec
hours | type s
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Teachi

Teac

cours

Chapter | Course content Teaching requirements ng hing obgec
hours | type 0
tives
1. Introduce the knowledge system
. framework of this course; course teaching
Introduction: o : .
. objectives, supporting graduation
1. Basic concepts . )
; requirements, status in the course system of
and terminology . - .
. . this major, teaching content, assessment
involved in thermal -
eneray conversion: methods and score ratio;
9y " | 2. Understand the basic concepts and
2. The concept of .
terminology of the thermal energy
state parameters, .
- conversion process, as well as the
the calculation of ; ; .
differences and exercises between different
volume change i Lectu | 1. 2.
1 work and heat in concepts; 4 re 3. 4
. 3. Understand the basic concepts and X
reversible - -
. requirements of reversible processes,
Processes; .
. master the calculation methods of volume
3. Classification of o .
- change work and heat, and be familiar with
thermodynamic . .
cycles the thermgl analysis process of simple
thermé dvnamic compression and expansion processes;
thermody 4. Understand the classification of
indicators of - .
. thermodynamic cycles, define the
different cycles. T
thermodynamic indicators of each cycle,
and their differences and connections.
1. Understand the essence of the first law of
thermodynamics, and understand its
practice with the law of conservation of
energy; master the method of deriving the
The laws of energy equations of closed-mouth systems
thermodynamics: and stable flow systems based on the first
1. The first law of law of thermodynamics;
thermodynamics, 2. Understand the essence of the second
the energy equation | law of thermodynamics, grasp the Carnot
of closed-mouth cycle, Carnot theorem and their meaning,
systems and steady | understand the thermal process principles
flow systems; of heat engines and heat pumps; Lectu | 1. 2
2 2. The second law | 3. Understand the entropy parameter and 12 s
- . . re 3. 4
of thermodynamics, | understand the physical meaning of
Carnot cycle, Clausius' inequality;
Carnot theorem, 4. Understand the analysis and calculation
Clausius inequality; | methods of irreversible processes and
3. Calculation of cycles based on the principle of entropy
irreversible increase.
processes and 5. Understand the development history of
cycles. the first and second laws of
thermodynamics, the comparison of various
theories, and establish the awareness that
practice is the only criterion for testing
truth.
Ideal gas and 1. Understand the relationship between the
vapor: process equations and basic state
1. The concept and | parameters of the ideal gas's various
3 related parameters | thermal processes; 5 Lectu | 1. 2.
of the ideal gas 2. Calculate and analyze the power and heat re 3. 4

change process;
2. Lookup graph
and lookup table

of various thermal processes, and perform
qualitative analysis of thermal processes
based on p-v diagram and T-s diagram;
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cours

Teachi | Teac o
Chapter | Course content Teaching requirements ng hing objec
hours | type 3
tives
calculation of ideal | 3. Understand the equation of state of ideal
gas change process; | gas; 4. Grasp the specific heat capacity of
3. The ideal gas ideal gas, and use the specific heat capacity
state equation; to calculate the thermodynamic energy,
4. Thermal property | enthalpy and entropy of ideal gas;
parameters of 5. Understand the characteristics of the
steam; thermal properties of steam, and be able to
5. Check diagram accurately and skillfully use the steam
and table thermal properties diagrams and tables to
calculation of calculate the steam thermal properties;
steam thermal 6. Understand the steps of steam thermal
process. process analysis and calculation, and be
able to correctly use steam thermal property
diagrams and tables for steam thermal
process analysis and calculation.
1. Understand the concepts, characteristics
and basic calculation formulas of the three
basic heat transfer methods; master the
concepts of thermal conductivity, surface
heat transfer coefficient and emissivity;
understand the concepts of compound heat
transfer and heat transfer processes;
2. Understand the Fourier's law of heat
Heat transfer conduction, three-dimensional rectangular
mechanism coordinate heat conduction differential
1. The basic way of | equation, the solution of temperature field,
heat transfer; through the steady-state heat conduction
2. The basic calculation formula of flat and cylindrical
principles of walls, the concept of thermal resistance and
steady-state and its application, and the characteristics of
unsteady-state heat | heat conduction of fins;
conduction, and the | 3. Understand the engineering calculation
calculation method | method and lumped parameter method of
of simple model the unsteady problem of simple shape
) . ) Lectu | 1. 2.
4 problems; objects; 14 re 3.4
3. The basic 4. Understand the various factors that affect N
principle of convective heat transfer and the basic

convective heat
transfer, calculation
method based on
criterion equation;
4. The basic
principles and
concepts of
radiation heat
transfer.

characteristics of various convective heat
transfer processes; grasp the concept of
boundary layer, the meaning and
application of criterion numbers and
criterion equations; master the selection of
appropriate criterion equations for forced
convective heat transfer and natural
Calculation of convective heat transfer;

5. Understand the Stefan-Boltzmann law
and Kirchhoft’s law; grasp the basic
concepts of black body, gray body,
effective radiation, input radiation, angle
coefficient, and heat shield; grasp the
relationship between the two gray body
surfaces Radiation heat transfer calculation;
understand the basic characteristics of gas
radiation.
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Teachi
Chapter | Course content Teaching requirements ng
hours

cours
Teac

hing

type objec

tives

6. Understand the description of natural
convection in the ancient Chinese book
"Mengxi Bi Tan" to inspire students'
feelings of home and country, sense of
pride and mission.

7. Understand the development history and
outstanding achievements of my country's
power equipment field, so that students can
establish the determination to catch up with
and surpass the international advanced
level.

V. Teaching method
The course mainly consists of lectures and assignments.
V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 4 Course objectives and assessment methods

Score Assessmen | Perce

category | t methods | ntage Assessment details

Correspon
ding
objectives

It mainly assesses students' understanding and
Usual Assionmen mastery of the knowledge taught in the course.
performa s g 50% | Each assignment is graded on a hundred-point
nce scale. The average grade of each assignment is
calculated as 25% of the total course grade.

1. 2. 3. 4

Mainly assess students' mastery of basic
knowledge and related design and analysis
methods.

The test paper structure and score distribution are
as follows:

1. Fill in the blank questions: 40 points,

Exam 50% | corresponding to course objectives 1, 2, 3, 4;

2. Short answer questions: 30 points,
corresponding to course objectives 1, 2, 3, 4;

3. Calculation questions or analysis questions: 30
points, corresponding to course objectives 2 and 3;
70% of the volume score will be included in the
total course score.

Final
exam

1. 2. 3. 4

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Grading criteria
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Assignments

According to the condition of completion, there will be four levels: Excellence
(90-100, Good (75-89), Normal (60-74), Fail (below 60). Adjust the score

depending the class attendance.

Final exam

According to the answer and score judgment standard.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2
(Assignments) (K1) | (Final Exam) (K2)
Percentage 0.5 0.5
Obijective 1 (M1) 0.25
Score percentage ! 0.25
of course Objective 2 (M2) 0.25 0.25
objective for
method
Objective 4 (M4) 0.25 0.25

VII. Recommended textbooks and reference materials

Textbook:

Y.A.Cengel, Introduction to thermodynamics and heat transfer, McGraw-Hill, Second edition, 2009.

Teaching group: Wei Zhang, Yikun Wei, Zhengdao Wang

Written by: Wei Zhang

Reviewed by: Wei Ye

Course administrator: Wei Zhang

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
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(RESSESR) BHFEAN

Hydraulic and Pneumatic Power Transmission and Control

Course name: : Hydraulic and Pneumatic Power Transmission and ControlCourse code: 31949
Course type: Basic Course, Compulsory Course

Total teaching hours: 32(Classroom Hours: 28 Laboratory Hours: 4)

Credit: 2.0

Major: Mechanical engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Hydraulic and pneumatic powertransmission is an application-oriented course that introduces the
basic knowledge of fluid power, fluid transmission, and the respective system design, it is one of the three
major transmissions. It is an engineering application of the theoretical basis of mechanism and
mechanics,and it is also an independent engineering subject with a complete system and is widely used in
many engineering fields and electromechanical equipment.

The theoretical teaching content of this course is divided into two parts: hydraulic system and
pneumatic system. The task of the course is to enable students to master the basic theoretical knowledge of
fluid transmission, the main hydraulic (pneumatic) components, circuits, and the working principle,
performance, and use of the overall system, so that students can identify, analyze, understand and express
the engineering practice of hydraulic (pneumatic) systems, and can fully consider the safety of the
hydraulic (pneumatic) system, environment andother related issues.

1. Course Objectives

Course Objective 1:  Understand the wide application of hydraulic pneumatic transmission system in
heavy equipment, military equipment, aerospace, civil industry and many other aspects, especially its
important role in the field of national economy and national defense. Cultivated students to establish the
idea of serving the country with science and technology, strengthening the country with science and
technology.

Course Obijective2: Master the following knowledge points: basic knowledge of hydraulic fluid
mechanics related to fluid transmission, working principles of hydraulic (pneumatic) pumps and hydraulic

(pneumatic) motors, working principles and control objectives of hydraulic valves, the important role of
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accessories in the hydraulic system, the characteristics of various basic hydraulic circuits and their
applications, etc.;

Course Objective2: Establish the abilities to: comprehend the schematic diagram of a hydraulic
circuit; analyze the working principle of a hydraulic circuit; analyze general failures, and design a simple
hydraulic (pneumatic) circuit to implementmeet with the requirement of the system;use pneumatic logic
components to build simple pneumatic logic circuits, etc.;

Course Objective3: be aware of the influence of potential social, environmental, safety, cultural, legal
and other factors related to hydraulic (pneumatic) system related technical solutions, and have the ability to

avoid risks from non-technical factors.

I11.Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectivesand the index points of graduation requirements is

shown in Table 2.

Table 1Index points of graduation requirements supported byHydraulic and Pneumatic Power

Transmission and Control
Index points of

graduation Content
requirements

Able to identify and judge the key links and parameters of complex engineering
2.1 problems in mechanical engineering according to the basic principles of scientific
knowledge learned

Complete teaching links such as course exercises, course design, experiments,

scientific and technological training, production practice and graduation design,
3.2 and be able to apply the basic principles and technical methods of natural science
and engineering science to the design of mechanical engineering systems, complex
units and technological processes with specific needs.

Established correct values, accurately understand the relationship between
individuals and society, understand and identify with China's national conditions.

8.1

Table 2. The supporting relationship between the course objectivesand the index points of graduation
requirements

Index points of graduation

i 8.1 2.1 3.2
requirements
Course objectives 1 ) 3
Intensity of support L M H
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1V.Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

gear pump;
(3) Working principle and
structural characteristics of
vane pump;

(4) Working principle and

3. Master the basic structure and
working principle of plunger pump
and plunger motor;

4. Master the method of analyzing
the output torque produced by the

Teachi | Teac | ©OU™
Chapter Course content Teaching requirements ng hing obgec
hours | type 0]
tives
1. Master the basic principles of
hydraulic transmission;
2. Understand the advantages and
disadvantages of hydraulic
1 Introduction transmission;
(1)Working principle of | 3. Understand the performance
hydraulic  andpneumatic | requirements and classification of
transmission; N hydraulic working media;
(2) The composition of | 4 ynderstand the latest
hydraulic and pneumatic .
transmission systems, the | developmentof hydraulic
1 role of each component, | technology, cultivated students to 5 Lectu 123
and  the  relationship | establish the idea of serving the re o
between each part, country with science and
(3) The advantages and y
disadvantages of hydraulic | technology, strengthening the
and pneumatic | country with science and
transmission _and their technology, and undertaking the
impact on society, safety o
and environment. mission.
5. Understand the impact of
hydraulic and pneumatic
transmission on society, safety and
the environment.
1. Master the characteristics of
hydraulic fluid,
viscosity-temperature
2. Fundamentals of Fluid | characteristics, and
Mechanics viscosity-pressure characteristics;
(1) Hydraulic fluid; 2. Understand the advantages and
5 (2) Hydrostatics; disadvantages of hydraulic 9 Lectu 9
(3) Liquid dynamics; transmission; re
(4) Pipeline flow; 3. Understand the performance
(5) Orifice flow; requirements and classification of
(6) Gap flow. hydraulic working media;
4 Understand the latest
development of hydraulic
technology.
3. Hydraulic power | 1. Master the basic principles and
components and actuators | efficiency calculations of pumps
(1) Basic principles of | and motors;
hydraulic ~ pumps and | 2. Understand the basic structure
motors; and working principle of vane
3 (2) Working principle and | pump and vane motor, gear pump 4 Lectu 23
structural characteristics of | and gear motor; re '
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cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing obiec
hours | type 0
tives
structural characteristics of | motor.
plunger pump; 5. Understand the basic structure,
(5) Working principle and | working principle and classification
structural characteristics of | of hydraulic cylinders and swing
hydraulic motors; cylinders.
(6) Working principle and
structural characteristics.
1. Grasp the concept of position,
communication and function of the
directional control valve;
2. Understand the five operation
modes of controlling the action of
. the spool valve;
4. Hydraulic  control 3. Master the working principle of
components .
A common neutral function and
Q) Classification of | o0 . )
) i directional control valve;
hydraulic valves; 4. Grasp the working principle and
4 (2) _Dlrectlonal control structural characteristics of 4 . 1,2,3
valve; . re
. | overflow valve, pressure reducing
(3) Pressure control valve; :
] valve and sequence valve;
(4) Flow control valve; .
. 5.Through the teaching of pressure
(5) Introduction to other | valve. di ith stud
valves control valve, discuss with students
how to adjust and control the
pressure of study and life.
6. Master the flow characteristics of
the throttle;
7. Master the working principle of
flow control valve.
5. Hydraulic auxiliary
components
(1) Working principle and
classification of oil filter;
(2) Working principle, | 1. Master the prevention and
structural ~ characteristics | control of oil pollution and the
and selection calculation of | working principle of the filter;
5 accumulator; 2. Understand the sealing principle 9 Lectu 23
(3) Fuel tank function and | and classification of seals; re '

structural characteristics;
(4) Classification of pipe

fittings;
(5) The working principle
and structural

characteristics of the heat
exchanger.

3. Understand the functions and
basic structure of pipe fittings, pipe
joints, accumulators and fuel tanks.

206




cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing bi
hours | type objec
tives
6. Basic hydraulic circuit
(1) Composition  and
vmvg::grr]\gloggllnmple of fast 1. Master thg Wor_king pr_inciple of
@) Workin'g] principle of each hydraulic basic circuit;
speed control loop; 2. Ur_1derstand the prlnC|pI_e Qf
(3) Working prir;ciple of throttling  speed contro_l circuit, Lectu
6 synchronization loop: volume_speed cpntrol circuit and 4 re 2,3
(4) Working princible of calculgt_lon of main parameters; _
sequence loop; 3._At_)|||ty to analyze the_vv_orklng
(5) Working'principle of p_r|n0|ples anq c_hargcterlstlcs of
balance circuit: simple hydraulic circuits.
(6) Working principle of
unloading circuit.
7. Typical hydraulic system
analysis and hydraulic
system design
(1) Working principle and
g;st?;tercl)?uc;oﬁeryglr%uilr:; 1. Grasp the. role of each hydraulic
table of modular machine component n fhe system and the
to0ol- composition of various basic
! . . circuits;
f(jw)d Tchhear\;vcotg:ilgt?csp“or}cImz 2. Mas_ter the met.hods and steps of
7 hydraulic system of the analyzing hydraulic systems. 4 Lectu 3
oress 3. Undgrstand the_de5|gn steps of re
@) Working orinciple and hydraulic transmission system;
characteristics of hydraulic 4. Mgster the me_thqd of load
system of injection analysis and calculat.lon, o
molding machine. 5. Master the selection principle of
(4) Design and calculation main components.
of hydraulic transmission
system;
(5) Examples of hydraulic
system design calculations.
8. Pneumatic transmission | 1. Grasp the similarities and
system differences between pneumatic and
(1) The similarities and | hydraulic systems
differences between | 2. Master air pumps, cylinders, air
pneumatic  system and | valves, pneumatic accessories;
hydraulic system; vacuum components Lectu
8 (2)  High-pressure  air | 3. Master the basic circuit of air 4 re 1,2,3
generating device; pressure
(3) Pneumatic actuators | 4. Air pressure system analysis
and control components; | 5.Discuss the relationship between
(4) Pneumatic basic circuit; | the engineering design and the
(5) Typical air pressure | social and nature and, Disscuss job
system responsibilities
9 Review Knowledge points of hydraulic and 9 Lectu 123
pneumatic systems re
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Chapter

Course content

Teaching requirements

Teachi

ng
hours

Teac
hing
type

cours

objec
tives

10

10. Hydraulic
performance test
(1) Understand the working
characteristics of hydraulic
pumps

2 Measure the
flow-pressure characteristic
of the hydraulic pump

(3) Measure the volumetric
efficiency-pressure

characteristics and
efficiency-pressure

characteristics of hydraulic
pumps

pump

total

1. Through experiments, further
understand the static characteristics
and performance of hydraulic
pumps

2. Grasp the content and
significance of  the static
characteristics of hydraulic pumps;
3. Master the test principles and test
methods of the main static
characteristics of hydraulic pumps;
4. Cultivate students' analytical
ability.

Exper
iment

11

11. Throttle
regulation
experiment
(1) Select hydraulic pump,
one-way throttle valve and
hydraulic cylinder to form
the basic hydraulic circuit
(2) Understand the process
of reciprocating movement
of the hydraulic cylinder
under the control of the
one-way throttle valve

speed
performance

1. Understand the speed regulation
principle of throttle valve in
hydraulic system;

2. Master the basic methods of
constructing hydraulic systems for
industrial sites;

3. Cultivate students' ability to
complete specific design tasks;

4. Cultivate students'
comprehensive application ability
of knowledge and preliminary
innovative ideas.

Exper
iment

V. Teaching method

1. Lecture: This course is a strong technical course which must rely to combination of theory and practice.

A variety of effective teaching methods such as heuristics and discussion are adopted to strengthen the

communication between teachers and students, to guide students to think independently, strengthen

thinking training and language expression skills training.

2. Experiment: Exercise course is to help students understand and consolidate the important and difficult

part of the course and improve the ability to analyze and solve problems. It is also a way that teacher can

evaluate how well students master the contents.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives. The course

objectives and the corresponding assessment methods are listed in Table 4.
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Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage objectives
Classroom performance: Discuss the development
Class Classroom and pro_fessional ethics gboyt hydraulic and
participat performanc 20% pneumatic corresponding obj_ectlve 1 1.2
. e&Homew Homework: one for hydraulic components and the X
ion A . N
ork other for hydraulic circuits corresponding objective
2.
Experime | Experiment 2 Items: one for the character of hydraulic pumps
20% | and the other for the character of speed control 3
nt Reports L . .
circuit corresponding objective 3
1. Fill in the blanks and short answer, 45scores,
. . corresponding objective 2;
Final | Final 2. Design and analysis, 30scores, corresponding
examinati| examinatio | 60% objective 3; 2. 3
on : 3. Engineering fact analysis problem
25 scores, corresponding objective 3

The grading criteriaof this course for each assessment methodare presented in Table 5.

Table 5 The grading criteriafor each assessment method

Assessment ) -

methods Grading criteria

Classroom Classroom performance, were graded according to the discussion.
performance

2 ltems, were graded according to the amount of completion and accuracy.
Homework
Experiment 2 Items, were graded according to the reference answers.
Reports

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2 .
. Assessment 3 (Final
(Usual (Experimental report)
exam) (K3)
performance) (K1) (K2)
Percentage 0.2 0.2 0.6
Score Objective 1 (M1) 0.5 0 0
percentage
of course | Objective2 (M2) 05 0 0.45
objective
for  each | Objective 3 (M3) 0 1 0.55
assessment
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Assessment 1 Assessment 2
(Usual (Experimental report)
performance) (K1) (K2)

Assessment 3 (Final
exam) (K3)

method

VII.Recommended textbooks and reference materials

Textbook

Shumei Chen, Hydraulic and pneumatic transmission (Chinese-English Bilingual Edition), China Machine
Press, 2016

Reference books

Franklin D. Yeaple.Hydraulic and pneumatic power and control, Jo-SERBIULA (sistemaLibrum 2.0),

2020.

Teaching group: Zhong Xiang, Yisheng Liu, ZhenyuWu Course administrator: Yisheng Liu
Written by: Yisheng Liu ~ Reviewed by: Zhong Xiang
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 29, 2021
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(HLERFERNSIEH*) HFAN

Mechanical & electrical Transmission Control

Course Name: Electromechanical Transmission and Control ~ Course Code: 31950

Course type: Basicspecialized course (optional)

Total teaching hours: 32 class hours (including lecture hours: 28 class hours, experiment 4 class hours)
Credit:2

Prerequisites: Advanced Mathematics, Fundamentals of Mechanical Design, Fundamentals of Circuit
Principles, Digital Electronic Circuits, Analog Electronic Circuits, Principles of Automatic Control

Majors: Mechatronics engineering, mechanical design and manufacturing and automation, Measurement
and control technology and instrument

Department: Department of mechatronic Engineering

1. Course introduction

The goal of Ideological and political education in the course of Mechanical & electrical Transmission
Control is to cultivate students' sense of professional honor and professional mission, and to cultivate
students' serious and rigorous attitude towards study and work. And through the understanding of the
content and significance of the professional work that I will be engaged in in in the future, gradually
establish a sense of professional responsibility, and lay a correct ideological foundation for the future
professional work.

Mechanical & electrical Transmission Control course is a compulsory professional basic course for
mechatronics engineering majors. It is a main course set up based on the  actual needs of mechatronics
technology to cultivate high-level technical talents in mechatronics engineering who have both high
theoretical knowledge and analytical/problem-solving capabilities.

This course is a comprehensive electromechanical course integrating motors, electrical appliances, power
electronics, programmable controllers, and automatic control systems. Through the study of this course,
students can understand the development trend and the latest technology of electromechanical transmission
and control system, broaden students' horizons, and adapt them to the needs of continuously developing
modern production. The main content includes: master the basic theoretical knowledge necessary  for
electromechanical drive control, such as: working principles, characteristics, applications and
selection methods of motors, electrical appliances, power semiconductors, etc.; master the common
electromechanical drive control systems composed of relays-contactors, PLCs, etc. Working principle,
characteristics, analysis and design methods; master the working principles, characteristics, performance
and applications of various open-loop and closed-loop control systems such as commonly used DC speed
control, AC speed control and servo control; pass specific application examples and experimental links,

Improve students' ability to analyze and solve practical problems.
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Il Course Objective

Course Objective 1: Through the study of this course, students can understand the content and
significance of related work in the future, develop a serious and rigorous learning and working attitude,
gradually establish a correct sense of professional responsibility, and lay a correct ideological foundation

for their future work in related majors.
Course Objective 2: by the study this course, students should master the following knowledge points:

understanding the development trend and the latest technology of electromechanical transmission and
control system, so that it can meet the needs of the continuous development of modern production;
Course Objective 3: Master the working principle, characteristics, application occasions and selection
methods of various motors; Master the working principle, characteristics, application occasions and
selection methods of common low-voltage electrical appliances, thyristors and other power electronic
components;

Course Objective 4: Cultivate students' interest in electromechanical transmission and control technology,
scientific research ability, engineering practice ability and innovative thinking ability in this field;;

Course Objective 5: Master the composition, control principle, application and usage of electromechanical
transmission system control system; Master various common control circuits and control circuit design; To
understand the application of the latest control technology in Mechanical & electrical Transmission Control
Course Objective 6: Through this course, students should be able to choose the appropriate driving scheme
according to the needs of the project; Be able to propose appropriate control scheme for different motors
Course Objective 7: Having the ability of motor control system fault analysis and detection; It can design
and implement a simple motion control system. For the better students should exercise and cultivate their

ability to participate in engineering practice and scientific research
111 Graduation Requirements
The index points of graduation requirements of this course are shown in Table 1, and the supporting

relationship between the teaching objectives of this course and theindex points supporting graduation

requirements is shown in Table 2

Table 1Electromechanical transmission and control graduation requirements

Graduation
Requirements Index The Content of Graduation Requirements Index Point
Point

Be able to identify and judge the key links and parameters of complex
2.1 engineering problems in mechanical engineering according to the basic
principles of scientific knowledge.

Be able to determine the design requirements for the complex engineering
problems in the field of mechanical engineering, and apply the basic
principles and technical means of natural science and engineering science to
the design of components, complex units, systems and processes.

3.2
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3.3

Be able to identify clear design requirements and propose design solutions for
complex engineering problems in the field of mechanical engineering, and be
able to consider social, health, safety, legal, cultural and environmental
factors.

41

Master the testing and experimental methods of complex mechanical system,
including the testing methods and means of force, deformation, motion and
heat, and master the relevant basic principles.

4.2

Be able to comprehensively use the scientific principles, design experiments
according to the research needs, carry out experiments according to
reasonable steps and obtain data.

5.2

Be able to select and use appropriate technical means and modern engineering
tools for modeling, prediction and Simulation of complex engineering

problems in the field of mechanical engineering.

Table2 Electromechanical transmission and control’s relationship between graduation requirements and

Index point
Graduation Index 2.1 3.2 3.3 4.1 4.2 5.2
point
CourseCourse 2 3 1. 4 5 1.6 7
objective
Difficulty of the L L L L L L
class
IV.The basic teaching content and school hours arrangements
Table 3 relationship between the teaching content and teaching requirement
Teaching (Sl
chapter Teaching content Teaching requirement hours methods objesctlve
1. Introduction
(1)Composition of 1. Introduce the knowledge system
electromechanical framework of this course; Teaching
system objectives, graduation
(2) The purpose and requirements, position in the
task of curriculum system of the major,
Mechanical &electrical teaching content, assessment
Transmission Control methods and score ratio; Lectures in
1 (3) Overview of the 2.Understanding the composition of 5 the 9

development of electromechanical system; classroom
electromechanical 3. Purpose and task of
transmission and control | Mechanical&electrical
system Transmission Control;
(4) Character and tasks | 4. Understand the development of
of the course electromechanical transmission and
(5) Content arrangement | control system.
of the course
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Course

chapter Teaching content Teaching requirement hours EEETTg, objective
methods s
1. Introduce the knowledge system
. . framework of this course;
1.Dynamic basis of . N .
. Teaching objectives, graduation
electromechanical . e
A~ requirements, position in the
transmission system . .
. . curriculum system of the major,
(1) Motion equation of .
. teaching content, assessment
electromechanical o
o methods and score ratio;
transmission system 2. Understand the composition of Lectures
2 (2) Load characteristics ' . P i 2 in the 3
. electromechanical system;
of electromechanical classroom
o 3. Purpose and task of
transmission system . .
- Mechanical &electrical
(3) Conditions for stable . i
operation of Transmission Control;
P . 4. Understand the development of
electromechanical . L
. electromechanical transmission and
transmission system
control system.
1.Understand the basic structure
3. Working principle and wo.rkmg principle of DC
_ motors;
and characteristics of .
2.Master the mechanical
DC motor o .
. characteristics of DC motors;
(1) The basic structure . -
X L 3.Master the starting characteristics
and working principle . )
of DC separately excited motors;
of DC motor .
. 4.Master the speed regulation
(2) The mechanical -
L characteristics of DC separately
characteristics of the . )
excited motors;
DC motor . . Lectures
5.Master the braking characteristics .
3 (3) The start-up . 4 in the 3.5
. of DC separately excited motors;
characteristics of the . . ; classroom
. 6.This paper introduces the typical
DC Heli motor o .
. deeds and inspirational stories of
(4) Speed regulation
. Faraday, so that students can
characteristics of DC S
. understand that scientific
separately excited motor : .
; knowledge is not easy to get, it
(5) Braking .
e needs to pay hard work, there is no
characteristics of DC
separatelv excited motor shortcut to go on the road of
P y exploration, it needs the spirit of
tireless, fearless of failure and brave
to challenge.
4. Fundamentals of
Power Electronics 1. Master power semiconductor
(1) Power devices;
. . e Lectures
4 semiconductor devices 2. Master the rectifier circuit 5 in the 4.7
(2) Rectifier circuit 3. Master the inverter circuit X
classroom

(3) Inverter circuit
(4) PWM speed
regulation

4. Master the principle of PWM
speed regulation
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Course

chapter Teaching content Teaching requirement hours LI objective
methods s
5. DC motor speed
control system
.(1) _Mam technical 1. The main technical indicators of
indicators of speed . )
the demodulation speed system;
control system .
: 2. Understand the thyristor-motor
(2) Thyristor-motor DC i Lectures 3. 4. 6
. DC speed control system; . s 4y 0N
5 speed regulation system . 4 in the
. 3. Master the DC pulse width 7
(3) DC pulse width : . classroom
modulation speed modulation speed contro_l system;
4. Understand the DC drive system
control system controlled by microcomputer.
(4) DC drive system y puter.
controlled by
microcomputer
1. Master the commonly used
control appliances;
11. Relay-contactor 2. Master the composmo_n of_ t.he
relay-contactor control circuit;
control L
3. Master the basic circuit of
(1) Commonly used
. relay-contactor control; .
control appliances Lectures in
L 4.When we talk about zero
6 (2) The composition of - . - 2 the 3. 4.5
excitation protection circuit of DC
the relay-contactor . . classroom
- motor, we should cultivate students
control circuit .
thought of safe production, and
(3) Relay-contactor L
T ensure the safety, efficiency and
control basic circuit L
reliability of the scheme when we
are engaged in engineering scheme
design.
7. Working principle
and characteristics of
asynchronous motor
(1) Structure and
working principle of
three-phase 1. Understand the structure and
asynchronous motor working principle of three-phase
(2) Rated parameters of | asynchronous motors;
asynchronous motor 2.Understand the rated parameters
(3) Torque and of asynchronous motors;
mechanical 3. Master the torque and
characteristics of mechanical characteristics of
three-phase three-phase asynchronous motors; Lectures in
7 asynchronous motors 4. Master the starting characteristics 4 the 3.5
(4) Starting of three-phase asynchronous classroom

characteristics of
three-phase
asynchronous motors
(5) Speed regulation
method and
characteristics of
three-phase
asynchronous motor
(6) Braking
characteristics of
three-phase
asynchronous motors

motors;

5. Understand the speed regulation
methods and characteristics of
three-phase asynchronous motors;
6. Understand the braking
characteristics of three-phase
asynchronous motors.
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Course

. . . Teaching S
chapter Teaching content Teaching requirement hours methods objesctlve
1. Understand the basic
composition and classification of
variable voltage and variable
8. AC automatic speed frequen(':y speed regulation
control system systems;
. . 2. Understand the AC-DC-AC
(1) Basic composition .
o variable frequency speed control
and classification of )
variable voltage system,
. 3. Understand the brushless DC
frequency conversion .

. motor speed control system; .
speed regulation system 4. Understand the speed control Lectures in
8 (2) AC-DC-AC variable | = P 4 | the 5. 7

system of permanent magnet
frequency speed . classroom
. synchronous motor;
regulation system 5.Explain the development of
(3) Brushless DC motor EXP 0P
frequency conversion technology,
speed control system L
make AC servo more competitive
(4) Permanent magnet
than DC servo, let students deeply
synchronous motor .
understand the importance of
speed control system .
science and technology
development, cultivate students'
thought of serving the country
through science and technology.
9. Stepper motor control
system
(1? Bgsm working 1. Master the basic working
principle of stepper A .
principles of stepper motors; .
motor o Lectures in
- 2. Master the power amplifier
9 (2) Power amplifier - . 2 the 3. 6.7
. circuit of the stepper motor drive
circuit of stepper motor ] classroom
. power supply;
drive power supply
(3) Control and
application of stepping
motor
10. Principle and
Application of
Programmable
Controller 1. Understand the basic structure
(1) Basic structure and and working principle of PLC;
working principle of 2. Understand the main functions .
L. . Lectures in
PLC and characteristics of PLC;

10 . . . 2 the 3. 4. 7,
(2) The main functions | 3. Understand the programming classroom
and characteristics of elements of PLC;

PLC 4. Understand the software
(3) PLC programming technology of PLC.
components
(4) PLC software
technology;
11. DC motor starting Grasp the _characterlstlcs of_ the

. . . three starting methods of direct
simulation experiment . : . .
(1) Analysis of the startlngz series resistance _startmg

- and variable voltage starting of DC Matlab

11 characteristics of the : o 2 . . 4

motors with other excitation simulation

three starting modes of
separately excited DC
motors

methods, and observe the changes
in speed, electromagnetic torque
and armature current
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Teaching CloLlst
chapter Teaching content Teaching requirement hours methods objescu\,e
13. DC motor PID L )
12 speed regulation Master_the principle of PID speed 5 Experimen 4
: regulation t
experiment
V.Teaching methods

The teaching method is based on classroom lectures, simulation experiments, supplemented by homework

and reports.

VI. Course assessment and evaluation standards

The course assessment of "Electromechanical Transmission and Control™ is to evaluate the degree to which

students have reached the teaching goals of the course, and reflect the degree of achievement of students'

ability training goals. The specific assessment methods, content, and corresponding teaching objectives of

the course are shown in Table 4.

Table 4 Course assessment methods, content and corresponding teaching objectives

course objectives 2, 4;

2. Analysis and comprehension questions: 36 points,
corresponding to course objectives 2, 3, 4, and 5;

3. Design questions: 24 points, corresponding to course

objectives 3, 4, 5, and 6;

Grade Assessment Corresponding
. [evaluation Points Assessment/Evaluation Rules teaching
composition . ..
link objectives
It mainly assesses students' understanding and mastery of
Questions in basic knowledge.
Class 15% Score each time on a hundred-point scale. The average 3.5
grade of each session is calculated as 15% of the total
course grade.
Usual grades . . .
It mainly assesses students' review, understanding and
mastery of the knowledge points of each lesson, and each
Usual ey oty gep _ 1. 2. 3. 4.
15% assignment is graded on a hundred-point system. The
homework ) ) 5. 6.7
average grade of each assignment is calculated as 15% of
the total course grade.
) ) According to the experiment process, results and report
Experimental experimental ) ) 1. 2. 3. 4.
30% evaluation, calculate all the experimental scores and then
results report 5. 6.7
count them into the total score at 30%.
It mainly assesses students' mastery of basic knowledge of
electromechanical transmission and control and related
design and analysis methods.
The test paper structure and score distribution are as
follows:
. Final exam ) ) ) 3. 4. 5. 6.
Final exam 40% 1. Short answer questions: 40 points, corresponding to
paper results 7

217




Grade Assessment Corresponding
. [evaluation Points Assessment/Evaluation Rules teaching
composition . L
link objectives

40% of the roll-out score is included in the total course

score.

Refer to Table 5 for the grading standards for each assessment link of the "Electromechanical Transmission

and Control" course.

Table 5 Course assessment and grading standards

Assessment/evalua

tion link Grading

According to the answer to the question, it is divided into four levels,
excellent (90-100), good (75-89), medium (60-74), and failing (below 60
points). Based on the level, combined with class performance, points are
given as appropriate .

Questions in Class

According to the completion of the homework, it is divided into four
levels: excellent (90-100), good (75-89), medium (60-74), and failing
(below 60 points). Minute.

Usual homework

Experimental results
and reports

Using a percentile system, scoring is based on the reference answers and
scoring rules in the experimental report.

Final exam

The final exam adopts a 100-point system and is graded according to the
standard answers and grading rules of the test paper prepared by the course

leader.

Refer to Table 6 for the score distribution matrix of "Electromechanical Transmission and Control" course

assessment methods and course objectives.

Table 6 Assessment method and course target score distribution matrix

Assessment 1 | Assessment 2 Assess_m ent 3
. (Experimental | Assessment 4
(Ouestion in (Usual :
results and (Final exam)
class) homework) (K
(KD (K2) reports) K4
(K3)
The proportion of assessment 0.15 0.15 0.30 0.40
methods in the total score
The Course Objective 1
proportion (M1) 0.1 0.1 0 0
of course | Course Objective 2
objectives in (M2) 0 0.1 0.1 0
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each
assessment

Course(?/lbg?ctive 3 04 0.1 0.3 0.4
Course((ﬁ/lbdj;;ective 4 0 0.1 0.1 0
Course(?/lej?ctive 5 05 0.2 0.2 0.2
Course(?/lbgsctive 6 0 0.2 0.1 0.2
Course(l\o/lt;j)ectiveY 0 0.2 0.2 0.2

According to the average analysis of the achievement of the course objectives of "Mechanical&electrical

Transmission Control ", the evaluation criteria for achieving the course teaching objectives are determined

as follows:
Table 7 Evaluation Criteria for Achieving Course Objectives
Evaluation standard
Average Average Average Average Ave_rage
. . . achievement
Course course goal | achievement achievement achievement of course
targets achievement of course goals | of course goals | of course goals obiectives
0.9-1 0.8-0.89 0.7-0.79 0.6-0.69 J
0-0.59
excellent good medium Pass failed
1. Through the
study of this
course,
students  can c
understand the Can complete They can Can basicall c:rr;er::gc)lt
content  and and accufatel corr)e/ctl They can (:orrectlI ’ develo ya
significance of develop a ’ develo ya develop a develo ya serio IOand
related work in Velop Velop serious and Velop erious
serious and serious and . . serious and rigorous
the future, | > . . . rigorous attitude | . . -
develop a | rigorous attitude | rigorous attitude towards study rigorous attitude | attitude
serious and towards study towards study and work towards study towards study
figorous and work, and work, raduall ' and work, and work,
: gradually gradually 9 Ay gradually gradually
learning  and X . establish a - .
: establish a establish a establish a establish a
working correct sense of
attitude, correct sense of | correct sense of orofessional correct sense of | correct sense
gradually professional professional responsibility, professional of professional

establish a
correct  sense
of professional
responsibility,
and lay a
correct
ideological
foundation for
their future
work in related
majors.

responsibility,
and lay a correct
ideological
foundation for
their future
work in related
majors.

responsibility,
and lay a correct
ideological
foundation for
their future
professional
work.

and lay a correct
ideological
foundation for
their future
professional
work.

responsibility,
and lay a correct
ideological
foundation for
their future
professional
work.

responsibility,
and lay a
correct
ideological
foundation for
their future
work in related
majors.

219




Evaluation standard

Average Average Average Average Avhe_rage t
Course | course  goal | achievement | achievement | achievement a]f Ievemen
targets achievement of course goals | of course goals | of course goals gb'ecti\f:surse
0.9-1 0.8-0.89 0.7-0.79 0.6-0.69 J
0-0.59
excellent good medium Pass failed
2. Through
the study of
this  course,
students
should master Be able to Can not
the following | Be able to fully Able tol more Basically and correctly "
knowledge | and accurately | “rTo.Y accurately correctly understand the

points: enable
students to
understand
the
development
trend and the
latest
technology of
electromecha

nical
transmission
and  control

systems,  so

understand the
development
trend and the
latest
technology of
electromechani
cal
transmission
and control
system, so that
it can adapt to
the needs of the
ever-evolving

understand the
development
trend and the
latest
technology of
electromechani
cal
transmission
and control
system, so that
it can adapt to
the needs of the
continuously

understand the
development
trend and the
latest
technology of
electromechani
cal
transmission
and control
system, so that
it can adapt to
the needs of
continuously

understand the
development
trend and the
latest
technology of
electromechani
cal
transmission
and control
system, so that
it can adapt to
the needs of the
ever-evolving

development
trend and the
latest
technology of
the
electromechan
ical
transmission
and control
system, so
that it can
adapt to the
needs of the

that they can | modern deVC(I?'OIDmQ developing odern continuously
adapt to the | production. mo dern_ modern production. developing
needs of production. production. modern_
continuously production.
developing

modern

production;

3.Grasp the Be able to Be able to Be able to Able to It is not
dynamic basis | accurately accurately more basically grasp | possible to

of grasp the grasp the accurately the dynamics accurately
electromecha | dynamics basis | dynamics basis | grasp the basis of grasp the
nical drive of the of the dynamics basis | electromechani | dynamic basis
systems; electromechani | electromechani | of the cal of

master the cal drive cal drive electromechani | transmission electromechan
working system, the system, the cal drive system, the ical
principles, working working system, the working transmission
characteristics | principles, principle, working principle, system, the

, applications | characteristics, | characteristics, | principle, characteristics, | working

and selection | applications of | application characteristics, | application principle,
methods of various motors, | occasions of application occasions of characteristics
various the working various motors, | occasions ofa | various motors, | , application
motors; principles, the working variety of the working occasions of
master the characteristics, | principle, motors, the principle, various
working and characteristics | working characteristics | motors, the
principles, applications of | and application | principle, and application | working
characteristics | power occasions of characteristics, | occasions of principle,

, applications | electronic power and application | common characteristics
and selection | components electronic occasions of low-voltage and

methods of such as components common electrical application
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Evaluation standard

Average Average Average Average Ave_rage
. . . achievement
Course course  goal | achievement achievement achievement of course
targets achievement of course goals | of course goals | of course goals objectives
0.9-1 0.8-0.89 0.7-0.79 0.6-0.69 0-0.59
excellent good medium Pass failed
common commonly such as low-voltage appliances, occasions of
low-voltage used common electrical thyristorsand | common
electrical low-voltage low-voltage appliances, other power low-voltage
appliances, electrical electrical thyristors and electronic electrical
thyristors and | appliances, appliances, other power components, appliances,
other power thyristors, and | thyristors, and | electronic and the correct | thyristors and
electronic correct more correct components, component other power
components; | component component and the correct | selection. electronic
selection. selection. component components,
selection. and
component
selection
cannot be
made.
4.Cult|v§te Students are
students h . q
interest in Studen_ts have a Studen_ts avea | o 1ontehave a | Students have not intereste
electromecha | Strong Interest ) strong interest 1 o jnverest in | basic interestin | "
nical n | | electromechani | electromechani | &lcctromechan
o lectromechani | electromechani ical
transmission | © cal cal .
andcontrol | ¢ cal transmission | transmission transmlssuin
technology, transmission transmission and control and control and contro
S and control and control technology, as
scientific technol technol technology, as | technology, as well
research ec“no ogy, as ec”no 09Y,aS |\ cll as well as e a_sf _
abilityand | Wellas well as. scientific scientific ot
neng | STOE | er | men | e
practice i bilit ability, ability, racti ’ |
ability in this abi ':.V' | abilit avl 'tY’ | abilit practical ability | practical ability pbalqt ca q
iTovA Ve | thinking ability | thinking ability | Tinind ability | thinking ability | i jng
g S S in this area. in this area. el
ability in this in this area. in this area. ability in this
area, etc.; area.
5. Grasp the Be able to Be able to Can more Can basically Cannot grasp
composition, | accurately accurately accurately grasp the the
control grasp the grasp the grasp the composition, composition,
principle, composition, composition, composition, control control
application control control control principle, principle,
and use of the | principle, principles, principle, application application
electromecha | application applications application occasions and | occasions and
nical drive occasions and | and various occasions and | various various
system various common various common common
control common control circuits | common control circuits | control
system; control circuits | of the control circuits | of the circuits of the
master of the electromechani | of the electromechani | electromechan
various electromechani | cal drive electromechani | cal drive ical drive
common cal drive system control | cal drive system control | system control
control system control | system, and be | system control | system, and be | system, and
circuits and system, and be | able to design | system, and able to design cannot design
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Evaluation standard

Average Average Average Average Ave_rage
. . . achievement
Course course  goal | achievement achievement achievement of course
targets achievement of course goals | of course goals | of course goals e
0.9-1 0.8-0.89 0.7-0.79 0.6-0.69 J
0-0.59
excellent good medium Pass failed
control circuit | able to the control can more the control the control
design; correctly circuit more accurately circuit more circuit.
understand design the correctly. design the correctly.
the control circuit. control circuit.
application of
the latest
control
technology in
electromecha
nical drive
control;
6. Through
the study of
this course,
students
Able to choose | Can not
should .
: Can correctly Can correctly Can choose the | the drive choose the
acquire the i .
following choose the choose the drive scheme scheme drive scheme
abilities: be drive scheme drive scheme more correctly | correctly correctly

able to choose
an appropriate
drive scheme

according to
the needs of the
project; can

according to
the needs of the
project; can

according to
the needs of the
project; can

according to
the needs of the
project; be able

according to
the needs of
the project;

accordin propose propose more | propose more | to propose Can not put
gto .

the needs of accurate accurate accurate basically forward

the project: be control control control accurate accurate
able to sghemes for sc_:hemes for sghemes for control control
propose different different different sc_:hemes for sghemes for
suitable motors. motors. motors. different different
control motors. motors.
schemes for

different

motors;

7. Ability to

analyze and It does not
detect faults | It has the It has the It has the Possess the have the

in the motor | ability to ability to ability to ability of basic | ability to
control analyze and analyze and analyze and motor control analyze and
system; be detect the detect the detect the system failure | detect faults
able to failure of a failure of a failure of a analysis and in the motor
initially complete motor | complete motor | more complete | detection; can | control
design and control system; | control system; | motor control basically system; it
implementa | it can correctly | it can design system; itcan | correctly cannot
simple motion | design and and implement | design and design and initially
control implement a asimple implement a implement a design and
system plan. simple motion | motion control | simple motion | simple motion | implement a
The better control system | system more control system | control system | simple motion
students scheme. correctly. more correctly. | scheme. control
should system.

exercise and
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Evaluation standard

Average Average Average Average Ave_rage
. . . achievement
Course course  goal | achievement achievement achievement of course
targets achievement of course goals | of course goals | of course goals e
0.9-1 0.8-0.89 0.7-0.79 0.6-0.69 J
0-0.59
excellent good medium Pass failed
cultivate their
ability to
participate in
Engineering
practice and
scientific
research.

VII. Textbook and Reference books

Textbook:

[1] Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering, edited by W.
Bolton, Ashford Colour Press.

reference book:

[1] Motor and Drive Basics (Volumes 1 and 2) Fourth Edition, edited by Gu Shenggu, Machinery
Industry Press, 2007

[2] Automatic control system,Li ShigingWork, Metallurgical Industry Press, 1987

[3] Automatic control system of electric drive, Ruan Yi, Machinery Industry Press, 2010

[4] Power Electronics Technology(5th Edition), edited by Wang Zhaoan, China Machinery Industry
Press, 2000

[5] Programmable Controller Tutorial-(2nd Edition)-(Basic),Hu XuelinAuthor, Electronic Industry
Press, 2014

[6] Machine Tool Electrical Control Technology (Third Edition), Editor-in-Chief Qi Zhanging,
Beijing: Machinery Industry Press, 2004

Course Teaching Team: Wu Zhenyu, Lu Wenqi, Li Xiaoming, Chen Hongli, NiuGuojun Course Leader:
Wu Zhenyu

Author: NiuGuojun Reviewer: Wu Zhenyu

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 15, 2021
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http://book.jd.com/writer/%E8%83%A1%E5%AD%A6%E6%9E%97_1.html
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Practice of Mechanical Product Design

Course Name: Practice of Mechanical Product Design Course Code: 31951
Course type: Elective course (specialized)

Total class hours: 40 class hours

Credits: 2.0

Prerequisite courses: Mechanical drawing, Theoretical mechanics, Material mechanics, Mechanical

principle, Mechanical design, Mechanical system design, etc.
Majors: mechanical design and manufacturing, automation and intelligent manufacturing
Department: Department of mechanical design and manufacturing

I. Course introduction

The Practice of mechanical product design is a specialized course in the direction of mechanical
design, manufacturing and automation. Through this course, the ability of mechanical product design and
innovation of the students is trained. Students can combine the latest development of modern science and
technology, synthesize the knowledge learned in the basic courses, carry out the principle and scheme
conception design along with the detailed technical design of a practical machine or mechanism. At the
same time, combining with the practical characteristics of the course, the excellent mechanical product
cases of students' competition works or teachers' scientific research projects oriented to practical
engineering are introduced to stimulate students' interest in learning, cultivate students' craftsman spirit of
striving for perfection, and stimulate students' national passion and mission of serving the country through

science and technology.

I1. Teaching objectives

Objective 1: Students' competition works or excellent mechanical product cases of teachers' scientific
research projects oriented to engineering practice will be introduced to cultivate students' scientific spirit of
focusing on innovation, preciseness and practicality, as well as the craftsman spirit of great country of
striving for perfection, so as to inspire students to serve their country through science and technology and
fulfill their national mission.

Objective 2: Be able to define the design requirements and determine the functional objectives
according to the specific design background; master the mechanical working principle, select proper
mechanism; be able to propose design solutions for specific functional objectives; master the basic process
and methods of mechanical operation and structural design, the students also need to takes social, health,
safety, legal, cultural and environmental factors into consideration in the design.

Objective 3: Master 3D modeling, simulation, analysis, computer graphics and other modern
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engineering tools, and be able to complete the overall design of three-dimensional modeling and motion
simulation, theoretical calculation and analysis, and two-dimensional engineering drawing for specific

mechanical product design tasks.
Objective 4: Understand the importance of team cooperation, and be able to complete the design task

through team cooperation.

Objective 5: Ability to express mechanical product solution, design process and results through
report and oral presentation.

I11. Graduation requirements supported by teaching objectives

The graduation requirement index points supported by the course are shown in Table 1, and the

supporting relationship between teaching objectives and graduation requirements is shown in Table 2.

Table 1 graduation requirement index points supported by comprehensive practice of mechanical product

design
Graduation
requirement index Content of graduation requirement index points
points
Be able to determine clear design requirements and propose design
33 solutions for complex engineering problems in mechanical engineering

field, and be able to consider social, health, safety, legal, cultural and
environmental factors.

It can select and use appropriate technical means and modern engineering
5.2 tools to model, predict and simulate complex engineering problems in
mechanical engineering field.

Understand the core socialist values, understand the national conditions,
8.2 safeguard national interests, and have a sense of responsibility to promote
national rejuvenation and social progress.

Through class group discussion, experiment, practice, curriculum design,
scientific and technological training, social practice, graduation design and
other links, we can understand the multi-disciplinary technical background

91 and technical characteristics of mechanical engineering problems, and can
carry out division and cooperation in team cooperation, and reasonably
handle the relationship between individuals and teams.

Be able to clearly express the solutions, processes and results of complex

101 engineering problems in the field of mechanical engineering through

written reports and oral statements, and be able to understand the queries

and suggestions of peers in the industry and the public.

Table 2 the supporting relationship between the teaching objectives of "comprehensive practice of

mechanical product design” and the index points supporting graduation requirements

225



Graduation
requirement index 3.3 5.2 9.1 10.1 8.2
points
Teaching objectives 2 3 4 5 1
Support strength M M M M L

IV. Teaching content and class hours arrangement

The basic teaching content, teaching requirements, class arrangement, teaching methods and the relationship

with the course objectives are shown in Table 3.

Table 3 Relationship between curriculum objectives and teaching contents

(4) Other optional
mechanical design
with practical
significance

(5) Related
propositions of
Mechanical
Innovation Design
Competition

enthusiasm. Cultivate
students' scientific spirit
of paying attention to
innovation, being
rigorous and realistic,
and inspire students to
serve their country
through science and
technology and to fulfill
their mission. Such as
the 10th Zhejiang
Provincial Mechanical
Design Competition first

Skl content of courses | Teaching requirements VeEElnllis] | MEE e Te_ach_i ng
number hours methods | objectives
(1) This paper introduces
the teaching objectives,
graduation requirements,
teaching contents,
1.Introduction of assessment methods and
course objectives, score ratio;
assignment tasks, (2) Group them;
team building, data | (3) Determine the design
retrieval, optional task.
design tasks (4) Access to relevant
(1) Design of information
portable walking (5) Introduce the
machine outstanding works of
(2) Design of previous competitions to Lectures,
folding bicycle enhance students' guidance
1 . . . . lday 1. 2. 4
(3) Design of stair confidence and stimulate and
climbing machine their learning discussion

226




SEAEL content of courses | Teaching requirements eI || USRI || 1l
number greq hours methods | objectives
prize work "engineering
car”, the ninth Zhejiang
Provincial Mechanical
Design Competition first
prize work "household
automatic rain outside
the window drying rack"
and so on
2. Define the design
requirements and .
q . . (1) According to the
determine their ) .
) given design task, we
functional .
_ use all kinds of
objectives
) . knowledge and
(1) Using all kinds . _— .
pioneering innovative
of knowledge and . .
. . . thinking, and apply the Guide
2 innovative thinking, | . . . 1day . . 2. 4.5
) innovative design discussion
and using the L S
. . . criteria to identify the
innovative design . i
o requirements, determine
criteria to identify . . .
. its functional objectives,
the requirements, .
L and form the design
determine its .
. requirements.
functional
objectives.
3.Function analysis, | (1) The black box
function solution, method is used to
evaluation and analyze and solve the
decision making total function and sub
(1) The black box function, and the factors
method is used to of society, health, safety,
analyze and solve law, culture and
the total function environment are
and sub function, considered to synthesize .
) Guide 1. 2, 3.
3 and the social, and analyze the 2day . .
discussion 4. 5

health, safety, legal,
cultural and
environmental
factors are
considered to
conduct functional
synthesis and
analysis and
discussion;

functions to form
multiple functional
principle schemes;

(2) Determine the design
scheme evaluation
index, carry out
comprehensive
evaluation, and
determine the design
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Serial
number

content of courses

Teaching requirements

Teaching
hours

Teaching
methods

Teaching
objectives

(2) Determine the
evaluation index and
conduct
comprehensive
evaluation

scheme

(3) By introducing
scientific research
projects in which
teachers and enterprises
cooperate to solve key
technical problems of
intelligent equipment,
students will be trained
to strive for perfection in
their professional
qualities and craftsman
spirit in a big country.
Students will be inspired
to serve their country
through science and
technology and fulfill
their national mission.
For example, Hangzhou
major science and
technology innovation
project “research and
development of key
technology and complete
sets of equipment for the
manufacturing of fully
automatic RF IC card
core components”

4.0verall design and
detailed technical
design (1) overall
design 3D modeling
and motion
simulation

(2) Theoretical
calculation and
analysis

(3) Drawing of 2D
engineering drawing
(4) Prepare
instruction manual
and report ppt

(1) Complete the overall
design of 3D modeling
and motion simulation;
(2) Complete the
theoretical calculation
and analysis;

(3) Complete the
drawing of
two-dimensional
engineering drawing;
(4) Complete instruction
and report ppt

(5) Through the
presentation of the PPT

5day

Guide
discussion

1. 2. 3.
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Serial
number

content of courses

Teaching requirements

Teaching
hours

Teaching
methods

Teaching
objectives

for the report of teachers'
scientific research
project declaration,
conclusion and
achievement award, the
students will be trained
to pay attention to
innovation, rigorous and
realistic scientific spirit,
and inspire the students
to serve the country
through science and
technology and take on
the mission.For
example, the national
and international science
and technology
cooperation special
project "Wind Power
Gearbox Reliability
Design and Health
Monitoring Technology
Cooperation Research”,
etc.

5 5. defence

Ppt report and reply
according to the team

defence 5

V. Teaching method

The course mainly consists of lectures, practice and assignments.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 4 curriculum objectives and assessment methods

Assessment Corresponding
Grade . .
. / Score Assessment / evaluation rules teaching
composition . N
evaluation objectives
The performance of the design
Usual . 0 process and the participation in
performance Daily work 20% the discussion, and the progress of 1. 2.3.4.5
the design stage.
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It mainly assesses the students to
refine the design requirements

according to specific
requirements, carry out functional
. analysis, function solution,
Mechanical . . .
Design product evaluat_lon a_nd deC|S|on-_mak|ng,
achievements desian 80% three-dimensional modeling and | 1. 2. 3. 4. 5
resu?ts simulation, theoretical calculation

and analysis, two-dimensional
engineering drawing drawing,

preparation of design
specification, production report,
PPT and defense.

The scoring standards for each assessment link of the course "Practice of mechanical product design"

are shown in Table 5.

Table 5 scoring standard of course assessment method

Assessment / . L
. Scoring criteria
evaluation
Usual According to the performance of the design process and the participation in the
sua
discussion and the stage progress of the design.lt is divided into five grades:
performance . .
excellent (90-100), good (80-89), medium (70-79), pass (60-69) and fail (below
Stage progress
60).
The design Design requirements (10 points): extract the design
results of background and design requirements.
mechanical Design scheme (25 points): use black box method to
products are complete functional principle design and evaluation, and

Mechanical
product design
results

mainly
evaluated from
the aspects of
design
requirements,
design scheme,
3D model and
simulation,
engineering
drawing quality,
theoretical
calculation and
design
specification,
PPT report and
defense.

complete the overall scheme design.

3D model, simulation and engineering drawing (25 points):
correctness of 3D model, simulation and engineering
drawing.

Theoretical calculation and design specification (25 points):
correctness of theoretical calculation, integrity, organization
and format specification of the contents of the specification

Report PPT and reply (15 points): ppt&apos;s integrity,
organization and aesthetics, clear narration and answering
questions.

230




Table 6 assessment method and curriculum objective score distribution matrix

Assessment 1 Assessment 2
(usual score) (K1) (design score) (K2)
The proportion of assessment
. 0.2 0.8
methods in the total score
Course objective 1
0.2 0.1
(M1)
The_ Course objective 2 . 0.3
propofrtlon (M2) . .
0
. Course objective 3
curriculum 0 0.3
L (M3)
objectives
. Course objective 4
in each 0.2 0.15
(M4)
assessment|
Course objective 4
0.2 0.15
(M5)

VIl. Recommended teaching materials and reference materials

Teaching materials:
[1] None

Reference books:

[1] Mechanical innovative design, edited by Zhang Chunlin, Li Zhixiang and Zhao Zigiang, 3rd
Edition, China Machine Press, 2016

[2] Gao Zhi and Huang Chunying: mechanical innovative design, 3rd Edition, higher education press,
2010

Network resources:

[1] http://umic.ckcest.cn/(official website of National Undergraduate Mechanical Innovation Design

Competition)

Course teaching team: Pan Jun, Hu Ming, Yu Gaohong, Wu Chuanyu, etc.
Course administrator: Pan Jun  Written by: Pan Jun Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of mechanical and automatic control

Date: May 27, 2021
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Mechanics of Materials

Course Name: Mechanics of Materials Course Code :31952

Course type: basic courses (compulsory)

Total teaching hours: 48 (Classroom Hours: 48)

Credits :3.0

Prerequisite courses: Advanced Mathematics, Theoretical Mechanics
Major: Mechanical engineering

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

The course, Mechanics of Materials, is a required basic course of mechanical platform. It uses the
basic concepts of mathematics, strict logic, and assumptions based on experimental phenomena to study
mechanical problems. Mechanics of Materials is not only the theoretical basis of the follow-up courses
(mechanical principles, mechanical design, etc.), but also the bridge between basic and professional
courses. It has been widely used in many engineering and technical fields, such as machinery, architecture,
aerospace and so on.

This course is mainly concern with the strength, stiffness and stability of machines or structure
components. The main contents include axial tension, shear, torsion, bending four basic deformation, stress
state and strength theory, and combined deformation.

The purpose of this course is to develop students' ability of mechanical analysis of engineering
structure, model simplification of engineering structure, and calculation and judgment of engineering
structure. Through the study of this course, students can directly design and calculate the engineering
structure of the mechanical system, and can also be used as the basis for the subsequent studies in the
future.

1. Course Objectives

Objective 1: The study of the mechanics of materials is based on the understanding of basic concepts
and on the use of simplified models. The main objective of course is developed in the engineering student
the ability to analyze a given problem in a simple and logical manner and to apply to its solution a few
fundamental and well-understood principles.

Objective 2: Master the basic concepts of strength, stiffness and stability of members, to develop
students' ability to analyze the basic deformation of members, such as tensile (compression), shear, torsion,

bending, etc., and to have skilled calculation ability of members' structures. (graduation requirements 2.2)

Objective 3: To grasp the concept of stress state and deformation energy of the member, understand
and master the generalized hook’s law and strength theory, and be able to apply the basic principles to
analyze and calculate the typical problems of the member bearing various combined deformation.
(graduation requirement 6.3)
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Objective 4: Through the study of this course, students should have the ability to judge, analyze and
simplify the structure of actual engineering member, establish mechanical models, design and calculate; be
able to understand the diversity of solutions to mechanical problems of materials and be able to make
reasonable choices of technical solutions. (graduation requirement 2.2)

I11. Graduation Requirements Supported by Curriculum Teaching Objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the

supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by

Mechanics of Materials

Index points of
graduation Content
requirements

It can correctly identify the diversity of complex engineering solutions, and can
2.2 seek solutions and alternatives to complex engineering problems in mechanical
engineering through literature research.

Ability to evaluate the social, health, safety, legal and cultural impact of
complex engineering problem solutions in mechanical engineering practices and
areas of mechanical engineering and to understand the responsibilities to be

6.3

assumed.

Table 2. The supporting relationship between the course objectives of Mechanics of Materials

Index points of graduation
. 6.3 2.2 6.3 2.2
requirements
Course objectives 1 1 2
Intensity of support L H H H

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Cour
Teach | Teac
Chapt . . . ) se
or Course content Teaching requirements ing hing obiec
hours | type fi \}es

233




Cour

Teach | Teac
Chapt - - » » se
or Course content Teaching requirements ing hing obiec
hours | type 0]
tives
l.introduce the knowledge system
framework and main research contents of
this course;
Ideological and political theory : Disaster
analysis in mechanical engineering: the
0. Introduction designof structures and machines should
(1)Research on | be safely and economically perform.
mechanics of materials | 2.Understand the research method of
(2)Methods of research | material mechanics, and the difference Lectu
on mechanics of | between the course of theoretical es
1 materials mechanics; 1 dis;:u 1.2
(3)Purposeof  studying | 3.Introduces the teaching goal, the ssions
mechanics of materials | graduation requirement, the position in the
(4)Limitations and | course system, the assessment method and
development of | the score ratio;
mechanics of materials | 4.Understand  the limitations  and
alternatives of material mechanics,
understand its development process and
direction.
5. To introduce the Chinese scientists of
Mechanics as well as their contribution. .
1. Axial tension and
compression
1)Concept and . . .
@) P . 1.Master the basic concept of axial tension
examples of axial )
. and compression
tension - .
. 2.Master the application of cross section Lectu
(2) Calculation  of .
. method, the calculation of stress on cross res,
internal forces . . . .
section and oblique section, the concept of discu
(3)Stress and strength L )
. allowable stress and the application of ssions
2 conditions . . 9 2. 4
. tensile strength condition; :
(4)Calculation of ‘ . .
) ) 3.Master hooke's law, the calculation of assig
deformation of tension . . .
member tension and deformation energy, static and nmen
indeterminate problem, the concept of ts

5) Hyperstatic
problems  of  axial
stretching and

compression
(6) Shear deformation

shear and extrusion and the corresponding
practical calculation.
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2. Torsion
(1)Concepts and
examples of torsion 1.Understanding of the basic concept of
(2) Calculation  of | torsion;
internal forces of torsion | 2.Master the calculation of external torque
(3)Torsion  of  thin | and the drawing of torque diagram, the
walled cylinder characteristics of stress and deformation of Lectu
(4)Stress analysis and | thin-walled cylinder during torsion and its res,
strength condition of | calculation; discu
3 torsion of circular rod 3.Mastering the application of strength g ssions 5. 4
(5)Deformation and | condition and stiffness condition in torsion :
stiffness conditions of | of circular axis, the theorem of interaction assig
the rod during torsion between shear hooke's law and shear nmen
(6)Spiral spring stress | stress; ts
and deformation 4.Understand the torsion characteristics of
(7)Torsion of | non-circular cross-sectional members and
non-circular the free torsion law of thin-walled
cross-sectional members | members.
(8)Free  torsion  of
thin-walled members
3. Bending internal
forces
(1)Basic concepts and
engineering examples
(2) Shearing force and
bending moment of | 1.Understand the basic concept of
beams bending;
(3) Shear and moment | 2.Master the concept of shear force, Lectu
equations, shear and | bending moment and drawing of shear :zcu
moment diagrams force diagram and bending moment ssions
4 (@) Relationship | diagram; 5 2. 4
between shearing | 3.Master the relationship and application ;ssig
force ,bending moment | of shearing force, bending moment and men
and distributed load | load set. s

concentration
(5) Make the moment

diagram
by superposition
principle
(6)Internal force

diagram of plane rigid

4. To introduce the China High-speed
railway train and stress of the axle.
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frame and  curved
member
4. Bending internal | 1. Master the normal stress formula on the
forces cross section of pure curved beam; L ectu
(1) Normal stress during | 2.Master beam normal stress calculation res.
pure bending and corresponding strength conditions discu
(2)Normal stress during | Ideological and political theory : cultural ssions
5 transverse bending confidence--constant strength beam 5 2. 4
(3)Shear  stress and | 3.Master the calculation of shear stress and ;ssig
strength conditions of | the corresponding strength condition of men
beams rectangular section beam; s
(4)Main measures to | 4.Understand the concept of bending
improve beam strength | center.
5. Bending
deformation
(1)Differential equation
of the line of deflection | 1.Understand the concept of deflection and Lectu
(2)Calculation of | rotation angle; res,
bending deformation by | 2.Master the use of integral method and discu
6 integral method deformation superposition method to solve 3 ssions 5. 4
(3)Calculation of | the approximate differential line of :
bending deformation by | deflection equation and stiffness check; assig
superposition method 3.Can solve simple Bending statically nmen
(4)Solution of statically | indeterminate problem ts

indeterminate beam
(5) Measures to increase
bending stiffness
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6. Strength theory of
stress-strain
analysis
(1) Overview of stress
status )
) 1.Master plane stress state analysis -
(2) Analysis of plane . )
. analytic method and graphic method;
stress state - analytical )
method 2.Master the concept and calculation of Lectu
) rincipal stress and principal plane; res,
(3) Analysis of plane P P P palp . i
.| 3.Master the concept of generalized discu
stress state - graphic ) _
hooke's law, deformation energy and ssions
7 method 9 3. 4
strength theory; :
(4)Three-way stress . .
. 4.Understand the concept and failure assig
state analysis . . .
. .| characteristics of brittle and plastic nmen
(5) Generalized hooke's .
law materials, master the four commonly used ts
strength theory and Mohr’s  strength
(6)Deformation specific theorg Y 8
energy of complex ¥
stress state
(7) Strength theory
(8)Mohr’s Strength
Theory
1.Understand the concept of combined
deformation;
. 2.To master the analysis and calculation of
7. Combined . .
. combined deformation such as
deformation . i L Lectu
. tension-bending combination and
(2)Principle of . . L res,
. . bending-torsion combination; i
combined deformation ] . discu
. Ideological and political theory .
and superposition ) . . ssions
8 . craftsmanship- solving practical problem 5 3. 4
(2)Combination of . e . ;
. . (principal and non principal deformation) .
tension  (compression) L . . assig
. 3.The combination deformation of various
and bending . . nmen
o practical structures can be analyzed with
(3)Combination of ts

torsion and bending

correct strength theory.

4. By example of Combined deformation,
to explain complex issues need to seize the
main contradiction.
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Appendix. Binding
properties  of  cross
sections
_ Lectu
(1) Static moment and es
centroid of section 1. Master the concept and calculation of dis;:u
(2)Polar moment of | static moment, inertia of moment and ssions | 2. 3
9 |inertia, moment of | product of inertia; 3 \4 ’
inertia and product of | 2. Master the formula of parallel moving iclssi
inertia axis and transformation equations. nmegn
(3) Parallel axis shift s
formula
@) Transformation
equations

V. Teaching method

The teaching method is mainly classroom teaching and discussion, supplemented by homework and
report after class.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives. The course

objectives and the corresponding assessment methods are listed in Table 4.

Table 4 Objectives and Assessment Methods

Correspon
Assessment details ding
objectives

Score | Assessmen | Perce
category | t methods | ntage

The main assessment of students' understanding
and mastery of basic knowledge.

5% | Score according to the percentage system each 1. 2
time. The average score of each time is 5% into the
total score of the course.

After class completed 60-80 exercises, the main
assessment of students to each class knowledge
Homework point review, understanding and mastery. Each

. 15% : . :
assignment assignment is graded on a percentage basis. The
Normal average score of each assignment is 15% into the

grades total score of the course.

Three in-class tests were completed, when the
basic deformation (tension, bending, torsion),
bending deformation (internal force, stress,
deformation), stress state and combined
20% | deformation were completed. Each test is| 2. 3. 4
scheduled for one class time, all for calculation
questions, covering the most important course
focus in this teaching unit.Finally,20% of the
average score of the three tests was included in the

Classroom
Questions

1. 2. 3. 4

In-class
quiz
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Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives
total course score.
The test questions include application calculation
questions and comprehensive analysis and
Final Final exam calculation questions, and 60% of the test scores
exams paper 60% | are included in the total course results. Among 2. 3. 4
scores them, about 70% of the basic calculation and basic
analysis, and 30% of the ability of comprehensive
analysis and comprehensive calculation.

The grading criteria of this course for each assessment method is presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment . L
Grading criteria
methods
According to the situation of answering questions, it is divided into four
Classroom grades: excellent (90-100), good (75-89), middle (60-74), failing (below
Questions 60), and giving points according to the performance of class on the basis of
grade.
According to the completion of the homework, it is divided into four
Homework grades: excellent (90-100), good (75-89), medium (60-74), failing (below
assignment 60 points), on the basis of grade, combined with normal classroom
performance as appropriate.
In-class quiz The test is based on the percentage system, according to the standard
answers and scoring rules drawn up by the course leader.
Final exams The final examination adopts a percentage system, according to the
standard answers and scoring rules drawn up by the course leader.

The score distribution matrix of the assessment method and the course goal is shown in Table 6.

Table 6 Assessment methods and score allocation matrix

A{ssessment 1 Assessment 2 | Assessment 3 | Assessment 4
classroom ( ional) | (in-cl iy | (Final )
auestionina) Onperationa in-class auiz inal exams
(K1) (K2) (K3) (K4)
Percentage 0.05 0.15 0.20 0.60
Score Objective 1(M1) 0.8 0.1 0 0
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Assessment 1

o | s | s | e
(K1) (K2) (K3) (K4)
percentage of Objective 2(M2) 0.2 0.2 0.3 0.4
course
objective for | objective 3(M3) 0 03 03 04
asrs;]e:tshnggnt Obijective 4(M4) 0 0.4 0.4 0.2

VIl.Recommended textbooks and reference materials

Textbook:

[1] Liu Hongwen, ed. Mechanics of Materials (5th Edition), Higher Education Press ,2011.01

Reference Books:

[1] Fan Yingshan, eds. Mechanics of Materials, Tsinghua University Press

[2] Sun Xunfang, Editor-in-Chief, Mechanics of Materials (3rd Edition), Higher Education Press

[3]Ferdinand P. BeerE. Russell Johnston. Mechanics of materials.3rd Edition. MeGraw-Hill

Teaching group:
Course administrator:

Li Jianmin, Yu Yaxin, Chen Yu, Zhou Xun, Yan Bo, etc

Yu Yaxin

Written by:  Yu Yaxin
Reviewed by: Jianmin Li
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 12, 2021
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Mechatronic Control Engineering

Curriculum code: 31953

Course Code: Mechatronic Control Engineering

Course nature and category: Professional education (Required)

Total class Hour: 48 hours (Lecture: 48 hours)

Credit(s): 3.0

Prerequisite course: advanced mathematics. theoretical mechanics . mechanical principles .
Fundamentals of circuit

Applicable major: Mechanical and electronic engineering. Institute of mechanical design and
manufacture. measurement and control technology and instrumentation

Offering department: Institute of mechatronic Engineering

—. Introduction

Mechatronic control engineering is a compulsory basic course for all majors of mechanical platform. It
is not only the theoretical basis of relevant courses in the follow-up control field, but also an independent
subject with a complete system and continuous development. Moreover, it is widely applied in many
engineering technology fields such as mechanical control energy and power.

Through learning this course, make the students master the basic working principles and rules of
mechanical and electrical automatic control system, understand the related theories of mathematical
modeling, frequency characteristic analysis, stability analysis, time response, error analysis, master the
analysis methods of mechanical control system using the related theory to establish the general low order
linear mathematical model of mechanical control system, and independently analyze the mechanical control
system by these relevant theories and methods.

. Objectives

Objective 1: Organically integrate knowledge teaching, ability training and value shaping, enhance
students' professional self-confidence and pride, guide students to establish scientific thinking methods,
cultivate the working style of keeping improving, set up lofty ideals, and cultivate students' sense of
responsibility and team spirit.

Objective 2: Be able to elaborate the basic concept of control system, basic composition, basic
requirements and control methods, to establish the basic understanding of control system engineering
application background, research purposes and problem solving methods.

Objective 3: Be able to establish multiple mathematic models such as the differential function,

transfer function and frequency characteristics of the control system using Newton's law, Kirchhoff's law
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and Laplace transform and other methods, master the drawing and simplification of structural diagram and
signal flow diagram.

Objective 4: Be able to conduct analysis of transient response, frequency characteristic, stability and
error for different control systems, and locate the key of the problem and design appropriate correction
scheme for different performance requirements of complex electromechanical systems using the
time-domain method and frequency-domain method.

= Graduation requirements supported by course teaching objectives

Indicator supported by Graduation requirements is shown in Table 1, supporting relationship between

Indicator and Course objectives is shown in Table 2.

Table 1 Indicator supported by Graduation requirements of Mechatronic Control Engineering

Indicator
supported by
Graduation
requirements

Contents of Indicator

Be able to compare and synthesize solutions to complex engineering problems
1.4 in the field of mechanical engineering with knowledge of design,
manufacturing, control and mathematical models.

Be able to correctly describe a solution to a complex engineering problem in
2.3 mechanical engineering and analyze the rationality of the solution using basic
principles.

Understand and abide by the engineering professional ethics and norms of honesty

8.2 and justice, integrity code and rigorous and pragmatic.

Table 2 Supporting relationship between Indicator and Course objectives of Mechatronic Control

Engineering
Indlcatgr suppo.rted by 14 23 8.
Graduation requirements
Course objectives 2. 3 4 1
Support intensity H H L

1, Basic teaching contents and class hour arrangements

Table 3 Relationship between course objectives and teaching content

Teac
. Cour
Cha Class s se
Teaching Contents Teaching Requirements Appr .
pter Hour objec
oache | .
5 tives
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1. Introduce the framework and
teaching objectives of this
course.
2. Understand the development
history of classical control
theory and the classification of
control system.
Basic concept of automatic control | 3. Stimulate students' interest in
. . - Teach
system exploring traditional agricultural ind in
(1) Classification of control | machinery in ancient China and cle?ss
system improve their patriotic o
1 . - 3 Discu | 1. 2
(2) Common control signals enthusiasm through the ssion
(3) Concept of feedback discussions on the control in
(4 ) The feedback working | principle of traditional
L ; . class
principle of the control system agricultural machinery such as
seismograph and water wheel.
4. Understand the working
principle of feedback control
system and the basic
composition of feedback control
system.
5. Master typical control signals.
1. Master the Laplace transform
and its inverse method, and their
properties.
2. Mathematic model of control 2. M.aster the mathemat!cal
modeling method of physical
system
system, Master the methods of
(1) Laplace transform and o ; .
. establishing the  differential
inverse transform . . Teach
- . - equation and transfer function of e
2 (2) Differential function L 12 ingin | 2. 3
. . the system and linearization of
(3) Typical links and transform ; class
functi the nonlinear system.
unctions 3. Master each typical link and
(4) System block o for functi P
(5) Signal flow diagram Its transfer function.
4. Master the modeling method
of signal flow diagram of
system block diagram and
methods of simplification.
1. Understand the concept of
time response.
2. Master the analysis method of
3. Time response analysis of | time response of first-order
control system system.
(1) Introduction 3. Master the analysis method of
(2) Time response of the first | the time response of the second Teach
3 | order system order system and understand the 7 ingin | 2. 3
(3) Time response of the second | analysis ways of the time class

order system
(4) Time response of the high
order system

response of the second order
system with Zeros.

4. Understand the analysis ways
of time response of high order
system.

5. Master the calculation method
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of time response performance
and its relation with system
parameters.
4. Frequency Characteristic
(1) The relationship between the | 1. Master the basic concept of
frequency characteristics and the | frequency characteristics.
transfer function 2. Master the drawing method to
(2) Method of drawing Nyquist drawing Nyquist. Teach
4 (3) Method of drawing Bode | 3. Master the drawing method to 12 L 2. 3
diagram drawing Bode diagram. ing In A
. . lass
(4) Method to find the transfer | 4. Master the method to find the ¢
function by the frequency | transfer  function by the
characteristic curve frequency characteristic curve or
(5) Method to find the transfer | the unit time response.
function by the unit time response
1. Understand the basic concepts
of system stability.
2. Master the method of judging
system stability by algebraic
stability criterion.
3. Master the method of judging
5. Stability analysis of control | system stability by Nyquist
system criterion.
(1) Basic concept of stability 4. Master the definition and Teach
5 ( 2 ) Algebraic Criterion for | calculation method of stability 8 UL 2.
- . ing in
Stability margin. | 4
( 3 ) Nyquist Criterion for | 5. Enhance students' class
Stability professional confidence and
(4) Stability Margin pride through discussions on the
applications of modern control
theory in robotics technology,
logistics technology and
intelligent manufacturing
technology during the 13th Five
Year Plan period.
12. Error analysis 1. Understand the basic concepts
(1) The basic concept of error in | of error in control system. Teach
6 | control system 2. Master the calculation method 3 ingin | 2. 3
(2) Steady state error coefficients | of error  coefficients and class
and steady state error steady-state error
7. Control system Synthesis and | 1. Understand the concept of
correction system correction, master the
(1) System performance ways to transfer the performance Teach
7 (2) The concept of system | and its parameters. 3 inain | 1. 4
correction 2. Understand the common clgss A

(3) Cascade compensation
(4) Design of Cascade
compensator

correction rules and correction
devices.
3. Establish scientific thinking
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(5) Feedback compensator methods through discussions on

the performance, design and
calibration methods of modern
industrial process  control
system.

V. Teaching method

The teaching method is based on classroom teaching and supplemented by homework.

VI, Assessment method

The assessment of the course is to evaluate the degree to which students have reached the teaching
objectives of the course, reflecting the achievement of students' ability training objectives. The assessment

method is shown in table 4 below

Table 4 course objectives and Assessment

] Score Correspon
Grading | Assessmen o dingp
composit | t/evaluatio grtig Assessment / evaluation rules teaching

ion n session S
n objectives

Finish 15-20 exercises after class, mainly assess
Homework | 20% | the students' understanding and mastery of each | 1. 2. 3. 4
class, and calculate it into the total score by 30%.

Once in-class test after the fourth chapter of

lt:;:r?: frequency characteristic analysis. The test is

arranged for 120 minutes. Contents and proportion.
Quiz 20% | 1.Calculation questions, 40 points, correspond to 2. 3

course objectivell
2.Calculation questions, 60points, correspond to
course objective 2
Mainly access the students’ basic analysis and
design knowledge of this course, the test consist
mainly of application calculation and analysis
calculation, The test is arranged for 120 minutes.

Final Exam Contents and proportion.

exam score 60% | 1.Multiple choice questions, 20 points, correspond | 2+ 3~ 4

to course objective 1

3.Calculation questions, 40 points, correspond to
course objective 2

4.Calculation questions, 40 points, correspond to
course objective 3

The scoring criteria for each assessment link of the course are shown in table 5 below

Table 5 Assessment methods and criteria

Assessment/evalu

; . Scoring criteria
ation session
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There are four levels: excellent(90-100) . good (75-89) . medium (60-74) .
Homework fail Cunder 60) , On the basis of levels, score is given according to class
performance.
Quiz Centesimal system, Score is given according to the standard answer.
Final exam Centesimal system, Score is given according to the standard answer.

The score distribution matrix of assessment method and course objective is shown in table 6

Table 6 the score distribution matrix of assessment method and course objective

Assessment 1 | Assessment 2 | Assessment 3
(Homework) (Ouiz) (Final exam)
(K1) (K2) (K3)
Proportion 0.2 0.2 0.6
Objective 1 (M1) 0.1 0 0
Objective’s —_—
proportion in Objective 2 (M2) 0.1 0.4 0.2
assessment | QOpjective 3 (M3) 0.4 0.6 0.4
Objective 4 (M4) 0.4 0 0.4

The evaluation standard of course teaching objectives can be determined as shown in table 7 according

to the assessment methods, scoring criteria, distribution matrix.

Table 7 the evaluation standard of course teaching objectives

Evaluation standard
Average Average Average Average Average
. achievement | achievemen | achievement | achievement | achievement
course teaching
objectives of_cou_rse t of course of course of course of_cou_rse
objectives objectives objectives objectives objectives
0.9-1 0.8-0.9 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Medium Pass Fail
Achieve the unity of | Be able to| Be able to | Be able to | Be able to | Not be able
knowledge teaching, | completely better complete the | complete the | to complete
ability training and | complete the | complete the | unity of | unity of | the unity of
value building, to | unity of | unity of | knowledge knowledge knowledge
establish professional | knowledge knowledge | imparting, imparting, imparting,
self-confidence and | imparting, teaching, ability ability ability
pride, scientific | ability ability training and | training and | training and
thinking  methods, | training and | training and | value value value
improving work | value value shaping, shaping, and | shaping,
style, set up lofty | shaping, building, establish initially can't
ideals, and have a | establish  a | establish a | basic establish establish
good sense of | high  degree | higher professional | professional | professional
responsibility  and | of professional | confidence self-confiden | self-confiden
team spirit. professional self-confide | and  pride, | ce and pride, | ce and pride,
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Evaluation standard

Average Average Average Average Average
course teaching acr:clevement achflevemen ack:clevement ack:clevement achievement
objectives of course to_cogrse of course of course of_cou_rse
objectives objectives objectives objectives objectives
0.9-1 0.8-0.9 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Medium Pass Fail
self-confidenc | nce and | correct scientific can't  form
e and pride, | pride, a | scientific thinking scientific
complete better thinking method and | thinking
scientific scientific method, work style. method and
thinking thinking work  style, work style.
method, method, a | and have
constantly better work | basic sense
improving style, with a | of
work  style, | better sense | responsibilit
set up lofty | of y and team
ideals, and | responsibilit | spirit.
have y and team
excellent spirit.
sense of
responsibility
and team
spirit.
?oerrei?lle ° z?rl aole 1o Be able to
Be able to Y y basically Not be able
elaborate correctly
accurately and  master | elaborate elaborate to elaborate
elaborate and - and master | the basic
the basic | and  master :
master  the .| the basic | concept  of
. concept of | the basic
basic concept concept  of | control
control concept  of .
of control svstem control control system, basic
Be able to elaborate | system, basic b);sic ' svstem. basic system, basic | composition,
the basic concept of | composition, composition czm oéition composition, | basic
control system, basic | basic P basic basif " | basic requirements
composition,  basic | requirements ,re uirement | requirements requirements | and control
requirements and | and  control sgn d control an?j control and control | methods. Do
control methods. | methods. methods methods methods. not establish
Establish application | Establish Establisﬁ EstablisH Establish application
background for | accurately basically background
L correctly correctly 2
control system | application aoolication aoolication application for control
engineering Have | background bggk round bggk round background | system
basic understanding | for  control g g for  control | engineering
for control | for control
for research purposes | system svstem svstem system Have not
and problem solving | engineering eﬁ ineerin eﬁ ineerin engineering basic
methods. Have basic | o0 g g 9 | Have basic | understandin
. Have basic | Have basic .
understanding ; .~ | understandin | g for
understandin | understandin
for research g for | research
g for | g for
purposes and research purposes and
research research
problem purposes and | problem
. purposes purposes and .
solving and problem | problem problem solving
methods. P Prob solving methods.
solving solving methods
methods. methods. '
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Evaluation standard

Average Average Average Average Average
course teachin achievement | achievemen | achievement | achievement | achievement
alb e e g of course t of course of course of course of course
] objectives objectives objectives objectives objectives
0.9-1 0.8-0.9 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Medium Pass Fail
Be able to
Be able to Be able to | fairly Be able to | Not be able
roficientl reasonably reasonably basically to basically
Fe)stablish y establish establish establish establish
mathematical mathematica | mathematica | mathematica | mathematical
model b I model by || model by |l model by | model by
Be able to establish | Newton’s lavz Newton’s Newton’s Newton’s Newton’s
mathematical model | Kirchhoff's Ia\_/v hhoff: Ia\_/v hhoff: Ia\_/v hhoff: Ia\_/v hhoff
by Newton’s law | law and Kirchhoff's Kirchhoff's Kirchhoff's Kirchhoff's
K};rchhoff's law and | Laplace law and | law and | law and | law and
Laplace  transform | transform and Laplace Laplace Laplace Laplace
and other methods. | other transform transform transform transform
master the drawi ng‘ methods and  other | and other | and other | and other
of structural diagram | proficiently methods.l ]En?tlhOdS‘ met_hoﬂs. methods. Do
and  signal flow | master the reasonably airly basically not  master
diagram drawin of master  the | reasonably master  the | the drawing
simglifi cation  and structu?al drawing of | master the | drawing of | of structural
oth(fr methods diaaram  and structural drawing of | structural diagram and
i r?al flow diagram and | structural diagram and | signal flow
di% ram signal flow | diagram and | signal flow | diagram
simglification diagram signal flow | diagram simplificatio
andp other simplificatio | diagram simplificatio | n and other
methods n and other | simplificatio | n and other | methods
methods n and other | methods
methods
Be able to Be able to | Be able to | Be able to
roficientl reasonably | fairly basically Not be able
gnal e ythe analyze the | reasonably analyze the |to  analyze
s ste):/m system analyze the | system the  system
Be able to analvze Be/:rformance performance | system performance | performance
the s st)(/am gnd desian and design | performance | and design | and  design
erformance Y and | controller g controller by | and design | controller by | controller by
pert Y| the controller by | the the
design controller by | the - . h . . . .
the time-domain | time-domain time-domain the _ time-domain | time-domain
method and | method  and method and | time-domain | method and | method and
frequency-domain frequency-do frequency-d | method and | frequency-do | frequency-do
me?ho q yto conduct ma?n mZtho q omain frequency-do | main method | main method
transient  response. | to conduct method  to | main method | to  conduct | to  conduct
frequenc P ' transient conduct to  conduct | transient transient
chgracter)i/stic response transient transient response, response,
stability analg/sis and frequenc’y response, response, frequency _ frequency _
error analvsis  for | characteristic frequency frequency characteristic | characteristic
different y control | stabilit ' | characteristi | characteristic | , stability | , stability
svstems anal si)s/ and | © stability | , stability | analysis and | analysis and
Y erro?l analvsis analysis and | analysis and | error error
for diffe)r/ent error error analysis for | analysis for
control analysis for | analysis for | different different
svstems different different control control
y control control systems
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Evaluation standard
Average Average Average Average Average
. achievement | achievemen | achievement | achievement | achievement

couorgjeegi?\(/:gng of course t of course of course of course of course

objectives objectives objectives objectives objectives

0.9-1 0.8-0.9 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Medium Pass Fail
systems systems

VIl, Books and Reference
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[1] Sun Jing. Fundamentals of control engineering (The first edition).Press: Science press, 2017.

Reference:

[1] Dong Jingxin, Guo Meifeng. Introduction to Control engineering (The fourth edition).Press:
Tsinghua University Press, 2016.

[2] Gao Zhongyu. Control engineering of Electromechanical systems(The fourth edition).Press:
Tsinghua University Press, 2011.

Net resource:
[1] www.icourse163.0rg
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Course director: Jin Yuzhen
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Advanced Engineering Mechanics

Course Name: Advanced Engineering Mechanics Course Code :31954

Course type: professional basic education (optional)

Total teaching hours: 32 hours

Credits :2.0

Prerequisite courses: Advanced Mathematics (A), Theoretical Mechanics, Mechanics of Materials,
etc

Major: mechanical design and manufacture and automation, mechanical and electronic engineering,
process control and equipment

Department: Mechanical Design and Manufacturing Division

I. Course Introduction

This course can strengthen students' understanding of complex engineering problems and their impact
on society, safety and other aspects. It is the improvement part of the basic mechanics course of mechanical
major. It is the deepening and extension of the basic contents and methods of mechanics on the basis of the
course of material mechanics and theoretical mechanics at 48 hours. Through the study of this course,
students are required to master the principle virtual displacement of dynamic mechanical analysis,
Lagrange equation and the concepts of stability, deformation energy, dynamic load and fatigue of members
in elastic components, and to understand and master the basic theories such as energy principle. Through
the study of this course, students can directly design and calculate the engineering structure, and can also be

used as the basis for future courses.

I1. Course Obijectives

Course objective 1: Proficient in basic mechanical analysis methods and able to evaluate the social,
health, safety, legal, and cultural implications of mechanical engineering practices and solutions to complex
engineering problems in the mechanical engineering field and select the right results.

Course objective 2: Master the stability calculation of the compression member, master the energy
principle and analysis method of the bar, master the dynamic load calculation of the structure in the moving
state, and master the preliminary calculation of the fatigue of the structure;

Course objective 3: Master the principle of virtual displacement, master the principle of virtual
displacement to solve the equilibrium object, master the Lagrange equation and its application, and be able

to solve the system dynamic problem of rigid body with Lagrange equation;
Course objective 4: To be able to judge, analyze and simplify the structure of actual engineering

members, and to establish a mechanical calculation model of materials; to judge and analyze the
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established mechanical calculation model of materials, to determine its load and deformation, and to adopt
corresponding calculation methods to calculate the strength and stiffness of the structure.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Advanced Engineering Mechanics

Index points of
graduation Content
requirements

It can identify and judge the key links and parameters of complex engineering
2.1 problems in mechanical engineering according to the basic principles of
scientific knowledge.

Ability to evaluate the social, health, safety, legal and cultural impact of
complex engineering problem solutions in mechanical engineering practices

6.3 . L L
and areas of mechanical engineering and to understand the responsibilities to

be assumed.

Table 2. The supporting relationship between the course objectives of

Advanced Engineering Mechanics and the index points of graduation requirements

Index points of graduation
. 2.1 6.3
requirements
Course objectives 1. 2 2.3
Intensity of support M L

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Cha . . Teachin | Teachin course
Course content Teaching requirements L
pter g hours | gtype | objectives

1.The concept of column stability, the
significance of stability and engineering
examples (Structure of China high speed
railway bridge pier, to show the

. importance of the stability, to show the Classro
Stability of . om
1 smartness of Chinese people); 4 . : 124
column . instructi
2.The critical pressure of the on

pinned-pinned slender column, the
critical pressure is solved by using the
approximate differential equation;

3.The critical pressure of slender column
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Cha
pter

Course content

Teaching requirements

Teachin
g hours

Teachin
g type

course
objectives

under other criteria, critical pressure of
various supports;

4.The range and empirical formula of
Euler's formula and the calculation
formula of critical pressure of column of
various sizes;

5.Check the stability of the column and
calculate the stability of the column
under various conditions; Measures to
improve the stability of the column.

Dynamic load

1.0verview, the concept and
requirements of dynamic load; (the
dynamic load of CRH Train and the way
to design and make it, indicated the
importance to passengers)

2.Application of dynamic and static
method, application of D’Alembert’s
principle, calculation of acceleration,
calculation of dynamic load coefficient;
3. Application of deformation energy
method , the application of impact
stress and calculation of dynamic load
coefficient;

4.Toughness, concept of  impact
toughness and acquisition process of
impact toughness.

Classro
om
instructi
on

2,4

alternating stress

1The concept of stress, fatigue failure,
alternating stress and fatigue concept;
2.Concept and formula of
characteristics, stress amplitude and
average stress; (the fracture of the real
component, such as the crack of the
wheel of the CRH bogie, to show the
responsibility of engineers)

The definition , acquisition method and
the function of endurance limit;

3.The factors of endurance
limit..Endurance  limit under the
influence of stress focus, size, surface
quality;

4.Fatigue calculation of cyclic

components.
Fatigue strength calculation under

Classro
om
instructi
on

2,4
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Cha : : Teachin | Teachin | course
Course content Teaching requirements e
pter g hours | gtype | objectives
various conditions.
1. Basic concepts of  virtual
orincile of displacement and virtual work Classro
rincipie o 2. Relationship between imaginary om
4 virtual ) 4 instructi 3
displacement displacements i
3. Equilibrium equation expressed by
virtual displacement principle
1. General principles of dynamics
2. Lagrangian function Classro
Lagrange’s . . om
5 equation 3. Se-c.ond I-_agrang.lan equations - 4 instructi 3
4. Initial integration of Lagrangian on
equations
1.Method.The concept and status
introduction of energy method,;
2.The calculation of deformation
energy. The deformation energy
calculation under various deformation
conditions;
3.A general expression of energy. The
calculation of deformation energy under
. S Classro
arbitrary structure and deformation; om
6 Energy method | 4 Reciprocity theorem: the reciprocity 8 instructi 24
of work and displacement; on

Castigliano’s theorem: the derivation of
Castigliano's equation, the wuse of
Castigliano's theorem to solve the
deformation problem;

5. The concept of virtual work

principle;

Unit load method, derivation and
calculation of Moore’s theorem.
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Cha : : Teachin | Teachin | course
Course content Teaching requirements e
pter g hours | gtype | objectives
1The concept of statically indeterminate
Statically | STV _ Classro
. . 2.Force method to solve statically om
7 indeterminate | jndeterminate problems; the 4 instructi 2,4
system establishment and solution of canonical on
equations, and the application of unit
load method.

V. Teaching method

1. classroom teaching: teachers teach engineering mechanics knowledge in class, students finish
homework after class;

2. small class discussion: the teacher carefully designs the research task and the discussion rule, at
least 2 weeks before the class starts, carries on the small class (about 20 people / class) and the grouping
(2-3 people / group) to the student, and sends the discussion task book and the discussion rule. Students
prepare for more than two weeks according to the seminar task book and participate in the classroom
discussion. Class discussion is mainly conducted and organized by students, and teachers conduct process

guidance, supervision, evaluation and comprehensive evaluation.

V1. Curriculum Assessment and Evaluation Criteria

The assessment is to evaluate the degree of students achieving the course objectives. The course

objectives and the corresponding assessment methods are listed in Table 4.

Table 4 Course objectives and assessment methods

Score | Assessmen | Perce . Corresponding
Assessment details B
category | t methods | ntage objectives

Normal | Homework

. 40% | usual work takes up 40% of the final score 1. 2
grades | assignment
Fln;all;;am Final exam results, or small paper report
Final scores 60% | assessment results, 60% of the final course 1. 2
exams
Small results.
papers

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment . _—
Grading criteria

methods
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Single peacetime homework results: according to the completion and accuracy
Homework of the five-level scoring system to judge.

assignment The total score of peacetime homework: all single peacetime homework results
are weighted average, according to the five-level scoring system to judge.

. The final examination adopts a five-level scoring system, according to the test
Final exams .
paper standard answers and scoring rules.

According to the layout of the topic, literature review, program elaboration,
Small papers model building, theoretical analysis, results discussion, etc., to complete the
writing of small papers.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1 (Usual |Assessment 2 (Final
performance) (K1) exam) (K2)
Percentage 0.4 0.6
Objective 1(M1) 0.1 0.0
Score
percentage
of course Objective 2(M2) 0.3 0.3
objective for
each
assessment o
method Objective 3(M3) 0.3 0.4
Obijective 4(M4) 0.3 0.3

VI1. Recommended textbooks and reference materials

Textbook:
Liu Hongwen, ed. Mechanics of Materials (6th Edition), Higher Education Press

Reference books:
1.Edited by Fan Qinshan, Mechanics of Materials, Tsinghua University Press
2.Sun Xunfang, Editor-in-Chief, Mechanics of Materials (3rd Edition), Higher Education Press
3.Ferdinand P.Beer E.Russell Johnston.Mechanics of materials.3rd Edition.MeGraw-Hill.

Online resources:

http://www.mechanics.zju.edu.cn

Teaching group: Wei Yimin, Li Jianmin, Yaxin Yu, Yi Liu Course administrator: Wei Yimin

255


http://www.mechanics.zju.edu.cn/

Written by:Wei Yimin Reviewed by: Jianmin Li
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 28, 2021
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(RAFERNE*) #HFEAN

Principles and Applications of Microcomputer

Course name: Principles and Applications of Microcomputer Course code: 31955
Course type: Specialized course (Required elective course)

Total teaching hours: 32 (Classroom Hours: 24, Laboratory Hours:8)
Credit: 2

Prerequisites: Introduction to Computer Basics, Fundamentals of Circuit Principle
Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Institute of Mechatronics Engineering

I. Course Introduction

Microcomputer Principles and Application is a professional course or professional elective course for
undergraduates majoring in mechanical engineering. It is a basic course for the embedded technology. The
teaching content of this course is divided into three parts: the architecture, working principle of the
single-chip microcomputer system; C51 language and programming; basic knowledge and application
methods of microcomputer resources such as, interrupt, serial communication, parallel communication, etc.;
methods of expanding memory, input/output interface and analog input and output interface. Understand

the development history and application fields and development trends of single-chip microcomputers

I1. Course Objectives

Course Objective 1: Understand the job responsibilities and professional ethics in the embedded work
field, understand international status in related fields, and enhance the sense of mission of the times and
social responsibility.

Course Objective 2: Understand the basic architecture, working principle of the single-chip
microcomputer system, C language programming, characteristics and basic methods of the embedded
microcomputer.

Course Objective 3: Master the basic knowledge and application methods of microcomputer
resources such as memory, timer/counter, register, interrupt, serial communication, and parallel
communication; master the methods of expanding memory, input/output interface and analog input and
output interface.

Course Obijective 4: Master at least one programming language. And can build a control system
according to the control requirements, have the ability to use modern tools to build an experimental

program, and perform simulations and experiments.
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I11. Graduation requirements supported by course objectives
The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Principles and Applications of
Microcomputer)

Index points of
graduation
requirements

Content

Able to correctly express solution for a complex engineering problem in
mechanical engineering, and use basic principles to analyze the rationality of
the plan.

2.3

Be able to identify clear design requirements and propose design solutions for
3.3 complex engineering problems in the field of mechanical engineering, and be
able to consider social, health, safety, legal, cultural and environmental factors.

Be able to select and use appropriate technical methods and modern engineering
tools to model, predict and simulate complex mechanical and electronic

52 engineering problems, and be able to understand the limitations of related tools
in practice.
Understand the core values of socialism, understand national conditions,
8.2 safeguard national interests, and have a sense of responsibility to promote

national rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives of  {Principles and Applications of
Microcomputer) and the index points of graduation requirements

Index points of graduation

. 2.3 3.3 5.2
requirements 8.2
Course objectives 1 2 3 4
Intensity of support L M H L

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

. cours

Teachi | Teac o

Chapter Course content Teaching requirements ng hing :
objec
hours | type tives
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cours

Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
h objec
ours | type :
tives
Lintroduction  the 8051
microcontrollers 15. "Made in China" that can be
1.1 Introduce the | seen everywhere in daily life,
application of single-chip | and cultivate students’ national L
! ) L ectu
1 microcomputer pride and mission. 2 re 1, 2
1.2 Microcontrollers and | 16. understand the basic
embedded processors architecture of 8051
1.3 Overview of the 8051 | 3. two simulation software
family
2. 8051 Programming in C 1. basic program in c language
2.1 Data types and time | . prog guag
. for 8051
delay in 8051C - . Lectu
. .| 2. main function, reg51.h
2.2 1/O programming in - . . re and
2 3. logical and arithmetic process 4 11, 4
8051 C - tutori
. . .| 4. In recent years, high-end
2.3  Logic operations in d h h al
8051 C products have come out, such as
Huawei's Kirin chip.
2.4 program structure
3. Timer Program .
3.1 Programming 8051 S gr?;e;t?poﬁfngrd how to start Lectu
timers . . re and
3.2 Counter programming 12 E?Vsrtgndrgoggrfzgi':]fert?gcei 4 tutori 2,3
3.3 Programming timers 0 ' and cougterg g al
and 1in 8051 C
1. how many interrupts
2. interrupt number,
3. [P and IE function
4.Interrupts Programming 4 ?rog_ram in interrupt mode Lectu
. or timer or counter
4.1 8051 interrupts - re and
. 5. programming and 2 11,2, 3
4.2 Interrupt programming - . — tutori
inC S|mL{Iat|on for appllca.tlon_ _ al
6. Cultivate students' scientific
thinking, do a good job in
time planning and scientific
management.
5 Serial Port Programming in 1. serial communication mode
and set
C . . Lectu
. .| 2. pin number for serial
5.1Basics of serial L re and
D communication 4 . 2,3
communication tutori
. . 3. baudrate set
5.2 Serial port programming - al
; 4. programming and
inC . . L
simulation for application
6.Combination with peripheral L. switch conne(_:tion Lectu
7 2. LCD connection
devices 3. programming and 4 re and 2,3
6.1 Controlling a switch - P . . tutori '
. . simulation for switch and
6.2 Operation with LCD al
LCD
7. ADC.DAC 1. analog concept Ir_ee;:::j
13.1 Parallel ADC ' 4 . 2,3
13.2 DAC interfacing 2. ADC and DAC case study ;LIJtOI’I

259




- cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
objec
hours | type 3
tives
Familiar with MCS-51
Experiment 1 timer and 10 initialization
. programming method;
Tlm?r/C_ounter and I/0 Master the software 2 Lab. 4
application programming of
Timer/Counter and 1/0
Learning the interface
connection and hardware
circuit design of serial
Exoeriment 2 communication between
P -~ single-chip microcontroller 2 Lab. 4
Serial communication
and PC
Master the software
programming  of  serial
communication
Learn the interface
Experiment 3 connection and hardware
man - machine interaction circuit design of single-chip 2 Lab. 4
experiment microcomputer and LCD
LCD programming
Interface ADC
. (analog-to-digital converter)
A?;?g“geggf rocessin chipstothe 8051. 2 Lab. 4
gsighalp g Program ADC0804 chips in
8051 C
V. Teaching method
The course mainly consists of lectures, practice on computer and assignments.
VI. Assessment
The assessment is to evaluate the degree of students achieving the course objectives
Table 4 Course objectives and assessment methods
Correspon
Score | Assessmen | Perce - -
Assessment details ding
category | t methods | ntage objectives
Usual . To assess the level of understanding knowledge
performa | Assignmen | 40% - . 1. 2, 3
; taught in class, accounting for 40% of total score
nce ts and quiz
. Each experiment is 100 points, according to the
Experiment : .
experiment process, results and report evaluation,
Lab. process 20% - 4
and report and finally calculate the average score of all the
homework and then count 20% into the total score.
Mainly assess students' mastery of basic
. knowledge of microcontroller.
Final exam The test paper structure and score distribution are
Exam paper 40% 2. 3
results as follows:
1. Fill in the blank and true and false questions: 30
points, corresponding to course objective 1;
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Correspon
Assessment details ding
objectives

Score | Assessmen | Perce
category | t methods | ntage

2. Essay questions: 20 points, corresponding to
course objectives 1, 2;

3. program for comprehensive application: 50
points, corresponding to course objectives 2.

40% of the paper score is included in the total
course score.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Grading criteria

According to the quiz in the classroom, it is divided into five levels,
Quiz excellent (90-100), good (80-89), medium (70-79), passing (60-69), and
failing (less than 60 points).

According to the completion of the homework, considering the neatness of
writing, accurate answers, and independent completion, it is divided into
five grades, excellent (90-100), good (80-89), medium (70-79), and passing
(60-69) , fail (60 points or less).

Homework

According to experiment process, results and report evaluation, it is
Lab. divided into five levels, excellent (90-100), good (80-89), medium (70-79),
passing (60-69), and failing (less than 60 points).

The final exam adopts a 100-point system and is graded according to the
Final Exam standard answers and grading rules drawn up by the person in charge of the
course.

The score allocation matrix of assessment methods and course objectives are given in Table 6.
Table 6 Assessment methods and score allocation matrix

. Assessment 3
Assessment 1 (quize and|  Assessment 2 (Final Exam)
assignments) (K1) (Lab.) (K2) (K3)
Percentage 0.4 0.2 0.4
L 0
Score percentage Objective 1 (M1) 0.1 0
of course Objective 2 (M2) 0.5 0 0.5
objective for
each assessment ObjECtiVB 3(M3) 0.4 0 0.5
method Objective 4 (M4) 0 1 0

VII. Recommended textbooks and reference materials

Textbook:
Since lecture notes will be delivered to students, textbook is not required. However students are
encouraged to read the following reference books:

Reference books:
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[1] Muhammad Ali Mazidi, The 8051 Microcontroller and Embedded Systems, Pearson Prentice Hall
[2] Matthew Chapman, the Final Word on the 8051 , 1994

Online resource:
[1] http://www.51c51.com/bbs/index.asp
[2] http://www.mcustudy.com/
[3] http://www.laogu.com/
[4] http://www.mcustudio.com/

Teaching group: embedded system teaching group Course administrator: Yanhong Yuan
Written by: Yanhong Yuan Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 27, 2021
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(NMHBIETZFRERTH) #HEXP

Coursework for Mechanical Manufacturing Technology

Course name: Coursework for Mechanical Manufacturing Technology Course code: 31956
Course type: Specialized practice course (Compulsory)

Total teaching hours: 40 (Laboratory Hours or Tutorial Hours:40)

Credit: 2.0

Prerequisites: Engineering material and heat treatment, fundamentals of mechanical manufacturing,

Mechanical Manufacturing Technology
Major: Mechanical design, manufacturing and automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Coursework for mechanical manufacturing technology is specialized practice course to cultivate
students with the ability to design manufacturing process. This course is the compulsory practice course for
the students to study processing technology and assembly technology for mechanical parts. The coursework
utilizes the knowledge learnt in the course of mechanical manufacturing technology to train students

designing manufacturing process and fixtures with the example of connection rod.

I1. Course Objectives

Course Objective 1: Create the socialist core values of patriotism, dedication and loyalty to duty, and
cultivate the creative spirit of pursuing excellence and the “craftsman spirit” of keeping improving.

Course Objective 2: Ability to analyze the machinability of typical parts, understand the structural
features of different types of machine fixtures, carry out process design of typical parts, design fixtures
according to process features, and consider the impact of operation, economy, society, heath, safety, law
and culture in the design process.

Course Objective 3: Have the ability to explicitly express the solution procedure in the design report
in the aspects of looking up document, analysis and calculation, utilizing manual and standards, code and

experiment data and drafting engineering drawings.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the

supporting relationship between the course objectives and the index points of graduation requirements is
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shown in Table 2.

Table 1 Index points of graduation requirements supported by Coursework for Mechanical Manufacturing

Technology

Index points of
graduation
requirements

Content

Able to ensure explicit design requirement, propose solution plan and consider

3.3 factors of society, heath, safety, law, culture and environment.
Understand the core concept of engineering ethics and the social responsibility
8.3 of mechanical engineers, and consciously abide by the professional ethics and
code of conduct of mechanical engineers in engineering practice.
Able to express solution plan, procedure and results of complex engineering
10.1 problem in mechanical engineering field by written report and oral statement

Table 2. The supporting relationship between the course objectives of Coursework for Mechanical

Manufacturing Technology and the index points of graduation requirements

Index points of graduation

. 3.3 8.3 10.1
requirements
Course objectives 5 1 3
Intensity of support H M H

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

. cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing :
objec
hours | type -
tives
1. Understand the explicit
design task
1 Design preparation 2. Master the design procedure
1.1 Design task sheet. 3. Encourage students to be Lectu
1 X ! ; : 2 1,2
1.2 Design guidance sheet. serious and meticulous, dare re
to innovate and pursue
excellence with the deeds of
""great craftsman"
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- cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing g
objec
hours | type 3
tives
1. Master processability analysis
of mechanical parts
2. Able to decide process rules
3. Able to select machining
. methods and equipment
g . Manufacturing  process 4. Describe the contribution and
esign . .
- . importance of manufacturing Lectu
2.1 Processability analysis of .
. technology to manufacturing re and
2 mechanical parts . . 10 S 2,3
power strategy. With this as the practi
2.2 Process rules . e
- - starting point, it will tell the ce
2.3 Selection of machining di fi q
methods and equipment outstanding — Tigures ~ an
contributions in the field of
technology in China, so that
students can resonate with the
sense of pride and mission in
their career.
3 Fixture design .
3.1 Operation analysis 17. Carry out process a_naIyS|s Lectu
. . 18. Determine  locating and
3.2 locating and clamping . re and
3 : clamping plan 10 . 2,3
calculation 19. Select locator and clampin twtori
3.3  Selection of fixture | ping al
elements
elements
4 Fixture drawing 1. Complete the drawings for
4.1 Operation drawing operation, fixture elements and
4 4.2 Drawing of locating and | assembly 10 Practi 1923
clamping plan 2. Organize students to check ce T
4.3 Assembly drawing the design and drawings in
groups to keep improving
10. Complete coursework report
11. Satisfactorily  pass the
5 Coursework defenses defense
5 5.1 Report of process and | 12. Encourage students to carry 8 practi | ; , 4
fixture design out innovative design and ce T
52 PpPT physical production,
' improve engineering
practice ability
V. Teaching method
The course mainly consists of lectures and tutorials.
VI. Assessment
The assessment is to evaluate the degree of students achieving the course objectives
Table 4 Course objectives and assessment methods
Correspon
SEOM® | (ASSESIREN | [FEIE Assessment details ding
category | t methods | ntage b
objectives
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Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives
Usual .
Class room To assess the performance during coursework
performa 10% | . - 1
nce performanc including attendance and progress.
e
More than 5000 words, the main content of report
include economic analysis, processability analysis,
Report Design 60% crea_te process r_ules, _process m_ethods_ and 1. 2
report equipment selection, fixture design, fixture
drawings.
Defense Quality of PPT, explicit of oral statement
Defenses | performanc | 30% ' ' 2
e performance of QA

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment
methods

Grading criteria

Usual performance

According to the performance, there will be four levels: Excellence
(90-100, good (75-89, normal (60-74), fail (below 60). Adjust the score

depending the class attendance.

Report

Integrity of the report (30%), Reasonability of design (30%), format of

drawing

(30%), format of text (10%),

Defenses

According to the performance , there will be four levels: Excellence
(90-100,

good (75-89, normal (60-74), fail (below 60).

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 2 (Report)
Assessment 1 (Usual (K2) Assessment 2
performance) (K1) (Defense) (K3)
Percentage 0.1 0.6 0.3
Objective 1 0.5 0.2 0.2
Score percentage of (M)
course objective —
Objective 2 0.5 0.5 0.3
for each
(M2)
assessment ——
method Objective 3 0 0.3 0.5
(M3)

VII. Recommended textbooks and reference materials
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Textbook:
[1] Dahua Xu, Design of Machine Tools, China Machine Press, 2018.

Reference books:
[1] Xiuben Zheng, Mechanical Manufacturing Process(3™ edition), China Machine Press, 2018.

Teaching group: Hongjun Li, Jian Zhou, Haili Zhou Course administrator: Hongjun Li

Written by: Hongjun Li, Reviewed by: Jian Zhou

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 27, 2021
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(E/=L3*) BHEXR

Curriculum Design of Mechanical Design A

Course name: Production Practice Course code: 31957
Course type: Specialized course (Practice compulsory)

Total teaching hours: 40

Credit: 2

Prerequisites: Descriptive Geometry & Mechanical Drawing, Mechanics Principle, Mechanical

Design, Mechanical manufacturing technology
Major: Mechanical design, manufacturing and automation

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Production practice is a comprehensive practical course of mechanical design, manufacturing and
automation, and is an important part of engineering education. Through the visit and practice of actual
production enterprises, students can understand the relationship between theoretical knowledge and
engineering practice on the basis of the basic knowledge of mechanical design, manufacturing and
automation major, which can play a bridge role between theory and engineering practice, and play a good
transitional role for students from school to society. Through production practice, students are trained to
investigate, observe problems, analyze problems and solve problems in production practice, so as to enable
students to understand the connections between theoretical knowledge and engineering practice, broaden
their horizons, enrich their knowledge, and lay the foundation for students to work.

The main task of this course is to train students to be familiar with the processing enterprises and their
product types, the working principle and mechanism composition of production equipment in the field of
mechanical manufacturing through the teaching methods of data consulting, video teaching, on-site
observation of enterprises, on-site explanation of enterprise engineers, etc., and be familiar with the
processing process flow and processing methods of typical mechanical parts, and have the basic machining
process specification of mechanical parts Ability to design, analyze and solve complex engineering

problems

1. Course Objectives

Course Objective 1: Cultivate the spirit of patriotism, dedication, excellence, meticulousness and

pursuit of excellence, inherit the value concept of Chinese craftsmanship, and establish the sense of mission
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to realize the Chinese dream of the great rejuvenation of the Chinese nation.

Course Objective 2:  Through the enterprise visit practice, understand the latest development of
mechanical manufacturing technology, process and equipment, understand the processing technology and
processing economy of parts, and understand the application of mechanical manufacturing process design
method in production.

Course Objective 3: Understand the relationship and technical characteristics between mechanical
manufacturing and quality, safety, environmental protection, economy, management and other disciplines,
understand the significance of team division and cooperation in the process of mechanical manufacturing,
reasonably handle the relationship between individuals and teams, and perform the responsibilities of team
members and team leaders.

Course Objective 4: Understand the whole life cycle of mechanical products, have a sense of time
and efficiency in the design and manufacturing process of mechanical products, and be able to consciously

preview, review and summarize the learning tasks.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Production practice
Index points of
graduation Content
requirements

Have experience in mechanical engineering practice and social

6.1 .
practice.

Understand the socialist core values, to understand the national
8.2 conditions, to safeguard national interests, has the sense of
responsibility to promote national rejuvenation and social progress.

Through class group discussion, experiment, practice, curriculum
design, scientific and technological training, social practice, graduation
design and other links, understand the multi-disciplinary technical
9.1 background and technical characteristics of mechanical engineering
problems, and can carry out division and cooperation in team
cooperation, and reasonably handle the relationship between
individuals and teams.

With the concept of time and efficiency consciousness, students can

12.1 . . . .
consciously carry out preview, review and summary for learning tasks.
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Table 2. The supporting relationship between the course objectives of Production practice and the index

points of graduation requirements

Index points of graduation requirements

6.1 8.2

9.1

12.1

Course objectives 1 1

Intensity of support H M

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Chapter

Course content

Teaching requirements

Teachi

ng
hours

Teac
hing
type

cours

objec
tives

1. Practice
mobilization

()] Practice

arrangement and

discipline

requirements

(2) Safety education

(3) The importance

of practice

(4) How to improve

the effect of practice

(1) Understand the practice plan;
(2) Safety education;
(3) Group them;

(4) Attendance,
requirements, etc;
(5) Make use of spare time to check the
relevant  information  of  visiting
enterprises on the Internet.

internship  report

Lectu
re

1,2,3

2. Video
discussion
(1) Introduction of
enterprise
background

(2) Main products
and production site
(3) The interaction
between mechanical
manufacturing
process and
non-technical factors
e

and

(1) Understand the industry, main
products, production types, process
procedures, process methods, process
equipment, production management and
its impact on society;

(2) Understand the existing processing
technology of internship enterprises,
discuss  the  relationship  between
mechanical manufacturing technology
and other disciplines, and the interaction
between non-technical factors.

(3) Understand the development and
trend of manufacturing industry and the
significance of "craftsman spirit" in
promoting national and social
development.

Lectu
re

1,2,3,

3. Lectures by
engineers

(1) Introduction of
processing
technology of typical
parts

(2) Development
trend of
manufacturing
technology
process

(3) Career

and

(1) Understand the current situation and
improvement of existing processing
technology in energy consumption,
environmental impact, etc;

(2) Understand the design drawing,
processing scheme, process flow and
special process equipment of a part in
process;

(3) Understand the format, function and
compilation  process  of  process
specification.

Lectu
re

112131
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: cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing .
objec
hours | type "
tives
development of
Mechanical
Engineers
(1) Understand the role of important parts
of automobile and other mechanical
4. Site visitin products, production process, process and
(1) Visit %o the | cQuipment used:
roduction  site  of (2) Understand the characteristics and
ipm ortant  parts  of equipment of important production
P Lop processes such as turning, milling,
automobile and other . - On-th
- planing and grinding, assembly process,
mechanical products . . e-spot | 1,2,3,
4 quality control process, production 24 teachi 4
. . management, etc;
(Ze)nersllte Zézgmb?f (3) Understand the impact of these n
grocess 0314 processes on society and environment.
gutomobile and other (4) From the actual production of
mechanical broducts enterprises to understand the “craftsman
P spirit”, to understand its impact on the
development of the country, society,
enterprises at all levels.

V. Teaching method

Advocate heuristic teaching, discussion teaching and research teaching, combine theory with practice,
and highlight the cultivation of students’ innovative thinking and innovative consciousness.

The course teaching is divided into two parts: in class and after class.

In class teaching: classroom teaching, on-site teaching and video teaching

Extracurricular study: data collection and practice report

In terms of teaching means, it is advocated to adopt multimedia teaching, computer-aided teaching,
on-site visit and case teaching reasonably and appropriately, so as to achieve the organic combination of
traditional means and modern means. The internship report of extracurricular part requires not only
recording what we have seen and heard, but also professional thinking and discussion. We should put
forward our own summary, reflection and useful suggestions on the internship content.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives. The assessment
of production practice adopts the combination of usual performance, data access report and practice report.
The main purpose is to assess the achievement of students' ability training objectives, and the important
content is to check students' mastery of various knowledge points. The internship report requires a detailed
description of the process of typical parts produced by manufacturing enterprises, the structure and
working principle of key equipment Theory, typical parts tooling design and the corresponding

independent solutions for complex engineering practice problems, and to be able to use professional
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knowledge for reasonable analysis.

The assessment results include: practice performance accounted for 10%, development status report
accounted for 20%, and practice report score accounted for 70% (the calculation results were evaluated

according to the grade formula).

Table 4 Course objectives and assessment methods

Correspon
S | ASSEEIII | [Pl Assessment details din
category | t methods | ntage object?ves
pF;rr?‘g?gqea pei;gialw;enc 10% The_ p_erf(_)rmz?mce of_ the practice process and the 12,3
nce score e participation in the discussion.
More than 2000 words of development status
report, including practice involving the
Develop composition of various mechanical equipment,
ment Developme principle, performance, role and operation,
status nt status 20% | understand the overall process of mechanical 1,2,3,4
report report processing and the latest development trends.
score According to the completion of the report, the
completeness of the report and the richness of the
content.
The above 5000 words practical report (including
the photos of practice site), is based on the
completeness of the report. The main contents
Practice Practice include the richne_ss of the enterprise and its main
report 70% | products, production types, process regulations, 1,234
report )
score process methods, process and equipment,
production management, product life cycle and so
on, and the analysis and evaluation of the advanced
technology and environmental friendliness.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

A;fgfﬁ?;:t Grading criteria
According to the practice performance (such as whether to comply with the
Practice internship arrangements, strictly abide by the practice discipline and norms,
performance whether to actively participate in all aspects of the practice), it is divided into four

grades: excellent (90-100), good (75-89), medium (60-74), and failed (below 60
points).

The main contents include: (1) the interaction and improvement between the
existing processing technology and non-technical constraints such as society,
safety, economy and Law (50 points); (2) the current situation and improvement
Report score of the processing technology in the aspects of safety and environmental
protection, gas emission, social impact, etc., and can evaluate the complex
engineering problems in the mechanical manufacturing process from the aspects
of environmental friendliness and energy consumption (50 points).
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Practice report

The
practice
report is a
summary of
the student
internship
process and
achievemen
ts, mainly
from  the
content
integrity,
the
advanced
nature  of
the views,
description
and format
standardizat
ion.

Content integrity (40 points): whether the internship report is more
than 5000 words (including photos of the internship site, with
pictures and texts). Whether we should combine the theoretical
knowledge and practical practice of mechanical manufacturing
technology around the production type, process regulation, process
method, process equipment, production management enrichment,
advanced technology and environmental friendliness, etc., will
elaborate and analyze the key technologies, important products
process, important equipment, fixture and equipment, advanced
technology in the process of practice.

Advancement (20 points): whether it is concerned about new
directions, new theories and new technologies in related fields, and
is reflected in the internship report. Combined with whether or not
to put forward their own understanding of the specific professional
problems, put forward solutions to important technical problems
and the future development of a certain technology, and summarize
the experience and feelings in the process of practice.

Description and expression (20 points): whether the information
expression mode can be reasonably selected to describe relevant
viewpoints in detail and accurately, whether the key points are
prominent, whether the hierarchy is clear, whether the language is
fluent and whether the structure is reasonable

Format standardization (20 points): whether it is in accordance
with the format requirements of the internship manual provided,
whether it meets the requirements of the school on the practice
report, and whether it meets the format requirements of the
instructor in the internship.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1| Assessment 2 Assessment 3
(practice (Development (Practice
performance) | status report) | report) (K3)
(KD (K2)
Percentage 0.1 0.2 0.7
Score percentage  [Objective 1 (M1) 0.2 0.1 0.1
f _—
° _cou-rse Objective 2 (M2) 0.4 0.3 0.3
objective for each
assessment Objective 3 (M3) 0.4 0.3 0.3
method Objective 4 (M4) 0 0.3 0.3

VII. Recommended textbooks and reference materials

Textbook:
N/A

Reference books:

N/A
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Teaching group: Jian Zhou, Hongjun Li, Haili Zhou Course administrator: Wei Ye
Written by: Hongjun Li Reviewed by: Jian Zhou
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 4, 2021
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(B LEAREM ) BEXH

Fundamentals of Electrical Technology

Course name: Fundamentals of Electrical Technology

Course code: 31959

Course type: Specialized Basic Course (required course)

Total teaching hours: 40 (Classroom Hours: 32, Laboratory Hours:8)
Credit: 2.5

Prerequisites: Advanced mathematics, General physics

Major: Major in Machinery

Department: Department of automation

I. Course Introduction

Fundamentals of Electrical Technology is a basic course of mechanical major. It provides a theoretical
basis for following courses such as electronic technology foundation, microcomputer principle and
application. The main task of this course is to study the laws and applications of electricity. The purpose is
to enable students to understand the framework of circuit theory, master the basic concepts, basic laws and
basic methods of circuit analysis, and have the basic skills of circuit analysis. Through the study of this
course, the students' scientific thinking ability is cultivated, the engineering viewpoint of combining theory
with practice is established and the students' ability of analyzing problems is improved, so as to lay a solid

theoretical foundation for the study of subsequent courses.

I1. Course Objectives

Course Objective 1: To cultivate the spirit of patriotism, the scientific attitude of being meticulous,
logical and diligent in thinking, and the sense of mission of aspiring to become a “craftsman of a great
power" and participating in the research of " The pillars of a great power".

Course Obijective 2: Master component characteristics and basic circuit laws. Master resistance
circuit analysis method; Master the time domain analysis method of linear dynamic circuit; Master the
basic methods of sinusoidal steady-state circuit analysis and calculation; Develop the habit of considering
problems comprehensively, and build and deduce engineering models in mechanical engineering field.

Course Objective 3: Be able to analyze engineering problems using voltmeters, ammeters, etc. Have
good scientific attitude and innovation consciousness, have the preliminary engineering accomplishment,

have the ability to continuously learn and adapt to the development.
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I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the

supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Fundamentals of Electrical Technology)

Index points of
graduation
requirements

Content

1-3

Have the ability to extend mathematical models to engineering models of
complex engineering problems in the field of mechanical engineering.

2-1

Be able to identify and judge the key links and parameters of complex
engineering problems in mechanical engineering according to the basic
principles of scientific knowledge.

51

Be able to use relevant network tools, databases, modern engineering tools and
other information technologies to query and analyze relevant research
materials needed to solve complex engineering problems in the field of
mechanical engineering.

Table 2. The supporting relationship between the course objectives of {Fundamentals of Electrical

Technology) and the index points of graduation requirements

Index points of graduation

_ 1-3 2-1 5-1
requirements
Course objectives 2 1 3
Intensity of support H L L

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

circuit model
(2) The reference

in the course system, teaching content,
assessment method and score ratio of this

. cours
Teachi | Teac o
Chapter | Course content Teaching requirements ng hing .
objec
hours | type -
tives
1. Circuit model | 20. Introduce the knowledge system
and circuit law framework, course teaching objectives, Lectu
1 (1) Circuit and | supported graduation requirements, position 4 re 1. 2
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cours

Teachi | Teac o
Chapter | Course content Teaching requirements ng hing objec
hours | type "
tives
direction of current | course;
and voltage 21. Understand the concept of the actual
(3) Electric power | circuit and the circuit model as well as the
and energy constituent relationship of circuit elements;
4 Circuit | 22. Understand the concepts of linear and
elements and their | non-linear elements;
volt-ampere 23.Be familiar with the calculation of
characteristics voltage-ampere characteristics and power of
(5) Kirchhoff's law | resistance elements, voltage sources,
current sources and controlled sources;
24. Proficient in Kirchhoff's current law and
Kirchhoff's voltage law.
25. By introducing Kirchhoff's law and
discovering the stories behind it, cultivate
students' scientific research spirit of
discovering and solving problems.
1. Understand the concept of external
equivalence, the concept of KCL and KVL
independent equation number;
2. Proficient in equivalent analysis method,
proficient in applying two models of actual
. power supply and their equivalent
?ésistfr\wrézlﬁrlzuit of trarjsformation_, proficient in g:alc_ulating
(1) The concept of resistance series and par_allel circuit, and
equivalent equwalgnt tra_nsformatlon . of  star
transformation  of connection and triangle connection;
A 3. Master the concept of input resistance of
circuits . . . Lectu
2 passive one port network and its solution; 10 1. 2
2 General - . Lo . re
analysis  methods 4. Familiar with general circuit analysis
of resistance methods: branch current method, nodal
circuits volta_lge method, Theve_nm theorem and
@3)  Fundamental maximum power transmission theorem and
theorem of circuit their applications. .
5. Introduce topological graph theory:
Leonhard Euler, Swiss mathematician and
physicist, introduce topological analysis,
stimulate students' objective and dialectical
way of thinking and positive attitude of
exploration.
1.Understand the whole working process of
3. Dynamic circuit the dynamic circuit and distinguish the
aﬁalysis states of eac_h stage; _ o
(1) Initial 2.Skilled in  applying _ t_)e_13|c circuit
conditions of k_novyledgt_a to solve the initial value of
energy storage circuit varlables;_ .
3 elements and 3. Able to sklllfull_y use_the cla}ssmal 5 Lectu 2
solution method of differential equation to re

dynamic circuits
(2) Zero input, zero
state  and  full
response of
first-order circuit

analyze the first-order circuit;

4. Proficient in solving zero input response,
zero state response and full response, as
well as specific solution, general solution,
steady state response and transient response
of the circuit.
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- cours
Teachi | Teac o
Chapter | Course content Teaching requirements ng hing .
objec
hours | type "
tives
1. Understand the expression of the phasor
of sinusoidal quantity, the form of the
4 Steadv  state phasor of the constituent relation of circuit
aﬁal Sis y of elements, the form of kirchhoff's law, and
natys the method of phasor;
sinusoidal current .
circuit 2. Fully grasp the concepts of impedance
(1) Phasor method and admittance; Analyze phasor diagram;
(2) Impedance and 3. Compared with the linear resistance
mp circuit, fully grasp the analysis method of Lectu
4 admittance . ! N . 12 1. 2
@3) Analysis of sinusoidal steady-state circuit; And skilled re
sinusoidal y steady | US® of calculation;
state circuit Y'| 4. Master the calculation and analysis of
(4) Calculation of three-phase circuit power;
symmetrical 5. Introduce the example of China's leading
t?\lree- hase circuit in the field of power transmission, and
P guides students to establish confidence in
the system and culture of the country.
5. The Lab.
(1) Verification of )
Kirchhoff's law 1. Understand kirchhoff's laws of current
@ Test and and voltage and verify them;
equivalent 2. Master the external characteristics of the
transformation  of | POWer source and verify the conditions of
out-of-power equivalent transformation of voltage source
5 characteristics and current source; 8 Lab. 3
(3) Verification of 3. Understand Thevenin's theorem and
Thevenin's theorem | Master the method of measuring equivalent
(4) Measuring the | Parameters of active two-terminal network;
equivalent 4. Learn to use basic measuring instruments
parameters of the | 0 measure ac equivalent parameters.
circuit by
three-table method
Table 4 Schedule of laboratory class hours
Lab. Title Lab. content Main Lab. Group Lab. Request
equipment hours | member | attributes | (required/
or S (Basic/com | optional)
laboratory prehensive/

environment

design/Rese

arch

innovation)
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Learn to use current
plug and other
instrument

equipment to

DC adjustable

power supply,

Verification measure the current
DC  (digital
of Kirchhoff's | of each branch and 3-6 Basic Required
voltmeter,
law the voltage at both
multimeter,
ends of the element,
etc
verify  kirchhoff's
current and voltage
law.
The wvoltage and
current  of  DC | Adjustable
Test and
stabilized  voltage | DC  voltage
equivalent
source and actual | regulator,
transformatio
voltage source and | adjustable DC
n of external 3-6 Basic Required
current source are | constant
power supply
measured to verify | current
characteristic
the condition of | source,
S
equivalent resistor, etc
transformation.
Adjustable
Measurement of
DC voltage
active two - terminal
regulator,
network open -
adjustable DC
circuit voltage, short
constant
Verification - circuit  current
current Comprehen
of Thevenin's | calculation 3-6 Required
source, sive
theorem resistance,

voltammetry
measurement
resistance, and

verification.

potentiometer
, Thevenin
theorem
experiment

circuit board,
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etc

Measuring

the Use AC meter to
AC voltmeter,

equivalent measure the
AC ammeter, Comprehen

parameters of | parameters of 2 3-6 Required
power meter, sive

the circuit by | incandescent lamp, )
) capacitor, etc
three-table ballast and capacitor.

method

V. Teaching method

The course is based on classroom lecture and Lab., and supplemented by assignments and discussion.

V1. Assessment
The assessment is to evaluate the degree of students achieving the course objectives

Table 5 Course objectives and assessment methods

Perc Correspon
ca?tzoger Af::fﬁg]de:t enta Assessment details ding
gory ge objectives

To assess students' understanding and mastery of

Usual Assignment the characteristics of circuit components, circuit
performa g 20% | analysis methods, basic knowledge and basic 1. 2
s and Class e . )
nce L circuit operations, accounting for 20% of total
participation
score
Operational To assess students' safety awareness, operational
Lab. skills and 20% | ability, cooperation ability, problem-solving ability 3
lab reports and other skills. accounting for 20% of total score.
Mainly assesses students' mastery of basic
knowledge of circuit system, relevant analysis and
calculation methods.
The paper structure and grade distribution are as
follows:
Final exam 1. Concepts and laws :30 points, corresponding to
Exam 60% | course goal 1; 2

paper results ’ . . .
2. Basic operation and analysis :40 points,

corresponding to course goal 2;

3. Comprehensive  analysis :30  points,
corresponding to course goal 2;

The paper grade will be counted as 60% of the
course grade.

The grading criteria of this course for each assessment method are presented in Table 6.
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Table 6 The grading criteria for each assessment method

Assessment

methods Grading criteria

According to the answers to the questions, grades are divided into four
grades: excellent (90-100), good (75-89), medium (60-74), and fail (below
60 points). Grades will be given according to the grade based on the class
performance.

According to the completion of the homework, the grades are divided into
four grades: Excellent (90-100), good (75-89), medium (60-74), and fail
(below 60). Based on the grades, the grades will be given according to the
circumstances in combination with the usual classroom performance.

Lab. attendance and preview (10 points), performance during the
experiment (10 points), Lab. results (20 points), Lab. report (60 points) :
experimental principle description (10 points); Description of experimental
operation process (10 points); Proper data processing method and clear
Lab. presentation of processing process (10 points); The error results did not
deviate from the normal range (10 points); Error analysis and problem
discussion have been conducted correctly and comprehensively (10
points); The experiment report is written in correct handwriting and
arranged neatly (10 points).

The final exam will be based on the 100-point system and will be graded
according to the standard answers and grading rules drawn up by the
course leader.

Class participation

Homework

Final Exam

The score allocation matrix of assessment methods and course objectives are given in Table 7.

Table 7 Assessment methods and score allocation matrix

Assessment 2

Assgs_sme_nt 1 (Class (Homework.) Assessment 3 éslie;srgig;‘;

participation) (K1) (K2) (Lab.) (K2) (Ka)
Percentage 0.10 0.10 0.20 0.60
Score Course 0.2 0 0 0
percentag obiective 1
e off Course 0.8 0.7 0.2 0.7
course obiective 2
objective
for each| Course

7o 0.3

assessmen | objective 3 0 0.3 0.8
t method

VII. Recommended textbooks and reference materials

Textbook:

Allan R. Hambley, Electrical Engineering Principles and Applications, Electronic Industry Press, 5th

Edition
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Reference books:

[1] Qiu Guanyuan, Ed. Circuit (5th edition), Higher Education Press, 2006.

[2] Liu Jingxia, Fundamentals of Circuit Analysis, Tsinghua University Press, 2012.

[3] Li Hansun, Ed. Fundamentals of Circuit Analysis (4th edition), Higher Education Press, 2006.

[4] Jiang Jiguang and Liu Xiucheng edited circuit Principles, Tsinghua University Press, 2007.
Online resource:

[1] http://www.cndzz.com

[2] http://www.icourses.cn/coursestatic/course_4123.html

[3]http://jpkc.scezju.com/dlyl/redir.php?catalog_id=107602

[4]http://course.jingpinke.com/details?uuid=8a833999-1e4881f5-011e-4881fe3d-0c23&courselD=S06
00364

Teaching group: Hongfei Zu Course administrator: Hongfei Zu
Written by: Hongfei Zu Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 31, 2021
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(3D ITEN EMFIE DAY HFERH

Syllabus of 3D Printing and Additive Manufacturing Technology

Course Name/Title: 3D Printing and Additive Manufacturing Technology Course code: 31960

Course Type: Specialized Course (Optional Course)

Total teaching hours: 32

Course Credit: 2.0

Prerequisites: mechanics of materials, Foundation of Mechanical Design

Major : Intelligent manufacturing engineering, Mechatronics engineering, Machine design
manufacture and automated

Department: Department of Intelligent manufacturing engineering

I. Course Introduction

This course is an elective course for undergraduates majoring in Intelligent manufacturing
engineering. 3D printing is a technology based on digital model files, which uses adhesive materials such
as powdered metal or plastic to construct objects by printing layer by layer. 3D printing is a new rapid
prototyping technology based on additive manufacturing principle. There will be incredible work in
scientific research and industrial production, and it is also to cultivate the craftsman spirit of perseverance,
dedication, excellence, meticulousness and pursuit of excellence in a big country, to inherit the value of
craftsmanship of the Chinese nation, and to start the mechanical engineering professional courses required
for the transformation from a manufacturing country to a manufacturing power.

This course is a professional extension elective, designed to introduce students to additive
manufacturing technology in a scientific, objective, calm and easy to understand manner. It is mainly used
to cultivate talents with strong sense of social responsibility, broad scientific basic theory and solid
knowledge and skills of mechanical design, manufacturing and automation, who can engage in product
development, technology research, scientific research, production organization and management in
mechanical engineering additive production and related fields. The graduates of this major have strong
innovation ability, humanistic quality, communication ability, international vision and lifelong knowledge
seeking spirit. They can play a backbone role in enterprises and research institutions related to this major,
and show a certain degree of engineering leading talent potential.

11. Course Objectives

Course Obijective 1: Cultivate the spirit of patriotism, the craftsmanship spirit of perseverance,
dedication, perfection, meticulousness and pursuit of excellence, carry forward the values of craftsmanship
of the Chinese nation, and establish the mission of transforming China from a manufacturing power to a
manufacturing power.

Course Objective 2: Familiar with the forming characteristics and common problems of different

materials, understand the general rules and methods of designing and selecting additive manufacturing
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methods and equipment for different needs, and expand the understanding of material forming
manufacturing technology.

Course Objective 3: Master the working principle, structural features and application scenarios of
various 3D printing forming equipment, and have the ability to operate and use the equipment, adjust and
control parameters and maintain the equipment. Then understand the application direction and development
trend of additive manufacturing technology in different fields, and to cultivate students’ comprehensive
ability to apply knowledge of multi course, multi subjects and marginal subjects such as physics, chemistry,

electrical and mechanical.

III. Correlations between Course Objectives and Graduation Requirements

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by this course

Index points of
graduation Content
requirements

Be able to correctly describe the solution of a complex engineering problem in
2-3 intelligent manufacturing engineering, and be able to analyze the rationality of
the solution with basic principles.

Understand the current situation and development trend of intelligent
manufacturing major, familiar with the basic process of research and
3-1 development of new products, new processes, new technologies and new
equipment, and have the attitude and awareness to pursue innovation in solving
complex engineering problems in intelligent manufacturing engineering filed.

Have a correct understanding of lifelong learning, and have the ability to

12-2 continuously learn and adapt to development.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

Index points of graduation 192 3.1 9.3
requirements
Course objectives 1 2 3
Intensity of support M M M

IV Correlations between Course Content and Course Objectives

Table 3 Relationship between course objectives and teaching content

SLoe Course content Teaching T;a:\ch T;a:\ch Course
= requirements hougrs typge objectives
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Chap Teaching Tgeach Tgeach Course
Course content 3 ing ing -
ter requirements h objectives
ours | type
1. Master the forming
principle of additive
manufacturing
technolo
Summary of additive manufacturing _g_y .
e 2. Familiar with the
(3D printing) .
. . process of additive
(1) Additive manufacturing .
manufacturing
technology .
- ) 3. Master the additive Lectur
1 (2) Additive manufacturing process . 2 1, 2
. manufacturing process €
(3) Development history of
g . 4. Understand the
additive manufacturing technology .
. development history of
(4) The role of additive additive
manufacturing technology .
manufacturing
technology, Cultivate
students'  patriotism
feelings.
1. Familiar with the
construction method of
Pretreatment of additive | 3D model by CAD
manufacturing (3D printing) software
’ (1) Construction method of 3D | 2. Familiar with STL 3 Lectur 5
model formatting of 3D €
(2) STL formatting of 3D models models
(3) Slice processing of 3D model 3. Understand the slice
processing of 3d
model
Photosensitive  material ~ selective . .
. . . 1. Familiar with SLA
curing additive manufacturing additive
(1) SLA additive manufacturing .
o e manufacturing
principle and classification . .
. principle and forming
(2) Basic process and support
. process Lectur
3 structure of SLA additive 3 2. 3
. 2.  Understand the €
manufacturing
i ) advantages and
(3) Materials and selection of SLA | .
. . disadvantages of SLA
additive manufacturing additive
(4) Advantages and disadvantages .
. . manufacturing
of SLA additive manufacturing
Powder material selective sintering | 1. Familiar with SLS
additive manufacturing additive
4 (1) Principle and classification of | manufacturing 3 Ie_ectur 2. 3

SLS additive manufacturing

(2) Forming process of SLS

principle and forming
process
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: Teach | Teach
S Course content VGG ing ing Gl
ter requirements objectives
hours | type
additive manufacturing 2. Understand the
(3) Materials and selection of SLS | advantages and
additive manufacturing disadvantages of SLS
(4) Advantages and disadvantages | additive
of SLS additive manufacturing manufacturing,  and
cultivate students to
establish the craftsman
spirit  of  pursuing
excellent quality.
Silk  material selective cladding
additive manufacturing
(1) The working principle and | 1. Familiar with FDM
forming process of FDM additive | additive
manufacturing manufacturing
(2) Materials and selection of FDM | principle and forming L
5 | additive manufacturing process 3 eectur 2.3
(3) Advantages and disadvantages | 2. Understand  the
of FDM additive manufacturing g?s‘;%r:;[:gf: s of Flgrllﬂ
(4) Common control software for | ,qitive g
FDM additive manufacturing manufacturing
(5) Introduction of typical FDM
additive manufacturing equipment
Thin  material laminated cutting | 1. Familiar with LOM
additive manufacturing additive
(1) Working principle of LOM manufacturin
additive manufacturing o 9 )
(2) Process parameters and | Principle and forming Lectur
6 | post-treatment of LOM additive | process 3 e 2.3
manufacturing _ 2. Understand the
(3) Materials and selection of | ygvantages and
(4) Advantages and disadvantages | 54ditive
Additive manufacturing of metal L Fgmlllar with f[he
materials principle and forming
(1) Selective Laser Melting Er:;)rfﬁigctu?ifn add't“g;
manufacturing technology metal materia?s
7 2) Laser Solid Forming 5 Understand  the 3 Lectur 1, 2. 3
manufacturing technology advantaces and e e
(3) Electron Beam Selective disa dvagta es of
Melting manufacturing technology additive g
(4) Electron beam fuse deposition manufacturin of
manufacturing technology ng
metal materials
Post-treatment and technical selection | 1.  Familiar  with Lectur
8 | of additive manufacturing common 3 e 2. 3

(1) Post-processing of additive

post-treatment process
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Chap C Teaching Tgeach Tgeach Course
ourse content 3 ing ing -
ter requirements hours | type objectives
manufacturing of additive
(2) Precision analysis of additive | manufacturing
manufacturing 2. Understand the
(3) Comparison and selection of | advantages and
main additive manufacturing disadvantages of
various post-treatment
processes
L - Understand the
Application of additive L -
manufacturing technology %osrzﬂ(f);ctu(r)ifn additive
(1) Application in the mold field g :
TR - technology in
9 (2) Application in biomedical field intelligent 3 Lectur 2. 3
(3) Application in aerospace field manufacturin e A
(4) Application in the field of art | | g
. industry, and cultivate
de?gg)nA lication in other fields students' feelings of
PP home and country and
patriotism education.
1. Understand the
Development trend of additive gg\éili(\),zmem trend  of
manufacturing technology manufacturin
(1) Demand analysis for additive g
. . : technology
manufacturing technology innovation 5 Und q ifi
(2) Development principles and | .~ nderstand specific Lectur
10 goals innovation needs and 2 e 2. 3
(3) Development direction of 'ng&\ﬁ?eg; additive
additive manufacturing technology gwanufacturin and
(4) Development trend of additive Use ing\,novative
manufacturing technology methods  to  solve
problems
. . Modeling skills Labora
11 | 3D printing modeling technology training 2 tory 1, 2, 3
12 3D printing and post-processing of 3D printing exercises 9 Labora 1, 2. 3
parts tory

V. Teaching method
The course is based on classroom teaching, supplemented by homework and report after class.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives.

Table 4 Course objectives and assessment methods

Score Correspo
Assessment 8 -
categ Percentage Assessment details nding
methods o
ory objectives
It mainly assesses students' understanding and
Usual classroom mastery of basic knowledge.
perfor Lestionin 10% Mark each time on a 100-point scale.The grade of 2
mance| J g each question will be counted as 5% of the course
grade.
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Score
categ
ory

Assessment
methods

Percentage

Assessment details

Correspo
nding
objectives

homework

It mainly assesses students' understanding and
mastery of 3D printing technology.

Each homework will be graded on a 100-point
scale.The average grade of each homework will be
counted as 20% of the course grade.

20% 2. 3

report

Students' ability of literature retrieval, data
collection, analysis, induction and summary related to
additive manufacturing (3D printing) is mainly
assessed.

35 marks for application background and basic
knowledge of key technologies related to 3D printing,
30 marks for research status, 20 marks for
development trend and 15 marks for content format.

The grade of report will be counted as 10% of the
course grade.

10%

Exam

3D printed
products

60% product display 1. 2.3

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment
methods

Grading criteria

Classroom
questioning

According to the answers to the questions, students are divided into four
grades: excellent (90-100), good (75-89), medium (60-74), and fail (below
60 points). On the basis of grades, students are given points according to
their class performance.

homework

According to the completion of the homework, students are divided into
four grades: excellent (90-100), good (75-89), medium (60-74), and fail
(below 60 points). On the basis of grades, students are given points
according to their class performance.

report

Key technology application background and basic
knowledge (35 points) : Should be able to reflect the
generation of the key technology and related basic
knowledge concepts.

Summary of research status (30 points) :
Summarize the scientific problems and methods
involved in the technology, and cite appropriate
literature.

The inspection
report is mainly
evaluated from
the aspects of the

organization,
completeness,
format and
standardization of

Development trend (20 points) : mainly reflects the
new direction, new theories and new methods in the
related field, it is better to put forward their own
opinions.

the contents of

inspection. Content format (15 points) : Abstract (5 points), key

words (5 points), references (5 points) according to
the current requirements of journals and magazines,
the report should be edited and typeset in a
standardized way.

3D printed products

Evaluate innovative products.On the basis of grades, students are given
points according to their class performance.
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The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

method

(ASSEIENS Assessment2 | Assessment 3 Assessr_nent 4
(classroom (3D printed
L (Chomework) (report)
guestioning) (K2) (K3) products)
(K1) (K4)
Percentage 0.1 0.2 0.10 0.6
Score percentage Objective 1 (M1) 0 0 0 0.2
of course
objective for Objective 2 (M2) 1 0.5 0 0.5
each assessment o
Objective 3 (M3) 0 0.5 1 0.3

VII. Textbooks and References

Textbooks:

[1] Zhanyao Yang, Jingyun zhao. Additive manufacturing and 3D printing technology and its
application.Beijing: Tsinghua University Press,2017.

(=) References:

[1] Jimin Chen.3D printing technology basic tutorial:National Defense Industry Press,2016.

[2] Zhouyi Lai.3D printing project tutorial. Chongqing University Press, 2015.

Teaching group: Gaoshen Cai, Xiao Cheng, Hongjun Li

Written by: Gaoshen Cai

Course administrator: Gaoshen Cai

Reviewed by: Hongjun Li

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
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Intelligent Manufacturing Technology Foundation

Course name: Intelligent Manufacturing Technology Foundation Course code: 31963
Course type: Professional basic courses (Optional course)

Total teaching hours: 32 (Classroom Hours: 24, Laboratory Hours or Tutorial Hours:8)
Course Credit: 2.0

Prerequisites: Fundamentals of mechanical design, Fundamentals of mechanical manufacturing,
Fundamentals of artificial intelligence, mechanical drawing, Fundamentals of circuit principles,

Fundamentals of electronic technology, etc
Major : Mechanical and electronic engineering, Mechanical design & manufacturing and
Automation, Measurement & control technology and instruments, etc

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

Intelligent manufacturing technology foundation is a basic course for undergraduates majoring in
intelligent manufacturing engineering. Intelligent manufacturing technology is the main development
direction of modern advanced manufacturing industry. Through the study of this course, students can
understand the development, connotation, architecture, basic theories and basic methods of intelligent
manufacturing technology, understand the current situation and trend of cutting-edge development in the
field of manufacturing, broaden their horizons, cultivate the basic ability of analyzing, selecting and
designing intelligent manufacturing cells, and consolidate the basic theories they have learned, We should
cultivate students' ability to solve practical engineering problems by using their professional knowledge,
expand their innovative thinking, strengthen their awareness of "strengthening the country through science
and technology", and stimulate their enthusiasm of "serving the country through science and technology",

so as to lay a solid foundation for carrying forward the spirit of craftsmen in a big country.

1. Course Objectives

Course Objective 1: To cultivate students' ability to solve practical engineering problems by using
intelligent manufacturing technology and theoretical analysis, to strengthen students' awareness of

"strengthening the country through science and technology”, and to consolidate students' spiritual
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foundation of "strengthening the country through science and technology";

Course Obijective 2: Master the knowledge representation methods involved in artificial intelligence
and represent the knowledge of simple problems. Be able to use blind search and heuristic search algorithm
to solve specific problems, understand the concept of deterministic reasoning, and be able to use reasoning
methods to solve more complex artificial intelligence problems;

Course Objective 3: Understand the frontier status and development trend of intelligent
manufacturing technology, understand the new process, new technology, new equipment and its
development process involved in the intelligent manufacturing process, and have the ability to select
manufacturing process in combination with product requirements and production conditions in the

intelligent manufacturing process of products.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Intelligent Manufacturing Technology

Foundation )

Index points of
graduation Content

requirements

Be able to use the knowledge and mathematical model of design,manufacturing,
1.4 control and other related knowledge to compare and synthesize the solutions
of complex engineering problems in the field of mechanical engineering

Understand the frontier status and development trend of mechanical
engineering, be familiar with the basic process of research and development
3.1 of new products, new processes, new technologies and new equipment, and
have the attitude and consciousness of pursuing innovation in solving
complex engineering problems in the field of mechanical engineering.

Understand the socialist core values, to understand the national conditions, to
8.2 safeguard national interests, has the sense of responsibility to promote
national rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives of {Intelligent Manufacturing
Technology Foundation) and the index points of graduation requirements

Index points of graduation

requirements

8.2 14 3.1
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Course objectives

Intensity of support

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

cour
Chap _ _ Teachi | Teachi se
ter Course content Teaching requirements ng ng ob_Je
hours | type | ctiv
es
1. Introduce the knowledge system
framework of the course; teaching
objectives, supporting graduation
requirements, position in the professional
curriculum  system, teaching content,
assessment methods and score ratio.
2. Understand the development and
significance of intelligent manufacturing
1. Introduction to technology;
intelligent manufacturing | 3. Understand the development of
technology intelligent manufacturing technology in
(1) The development the United States, European Union, Asia
and significance of and Ching; Lectur
intelligent manufacturing | 4. Master the connotation and definition q
technology; of intelligent manufacturing technology, tStg?ial
1 (2)Theconnotation, the characteristics and objectives of 4 Panel 1. 3
characteristics, goals and | intelligent manufacturing; Ejiscuss
development trend of 5. Understand the development trend of ion
intelligent manufacturing | intelligent manufacturing;
technology; 6. Understand the intelligent
(3) Intelligent manufacturing  system  under the
manufacturing framework of "made in China 2025".
technology system. 7. Through group discussion, this paper
discusses the gap between China's
intelligent manufacturing technology and
European and American manufacturing
power, strengthens students' awareness of
"science and technology power", and
stimulates  students' enthusiasm  of
"science and technology serving the
country"
2. Artificial intelligence | 1.Understand the concept, characteristics,
(1)  Overview  of | development history and application
artificial intelligence; fields of artificial intelligence;
2 Knowledge | 2.Understand the concept, characteristics,
representation method; classification and representation of Lectur
2 (3) Deterministic | knowledge; 4 e 2
reasoning; 3. Master the knowledge expression

(4) State space search;
(5) Expert system;

(6) Machine learning;
(7) Artificial neural

methods of first-order predicate logic,
production representation and frame
representation, and understand their
respective advantages and disadvantages
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Chap
ter

Course content

Teaching requirements

Teachi

ng
hours

Teachi
ng
type

cour
se
obje
ctiv
es

network.

and scope of application;

4.Understand the concept of deterministic
reasoning;

5. Understand the basic principles of
artificial intelligence reasoning control
strategy, pattern matching and
replacement and natural deduction
reasoning;

6. Understand the main process of Al
search;

7. Understand the state space search
method,;

8. Master the basic principles of blind
search algorithm and heuristic search
algorithm;

9. Understand the concept, basic working
principle, process and mode of
knowledge acquisition and establishment
steps of expert system;

10. Understand the concept of machine
learning and the method of machine
learning;

11. Understand the basic principle and
application of artificial neural network.

3. Intelligent design

(1) The connotation and
development of
intelligent design;

(2) Intelligent design
system and its product
model,

(3) Design method and
development example of
intelligent CAD system.

26.1. Understand the connotation and
development of intelligent design;
27.Understand the basic structure and
design of intelligent system;

28. Understand intelligent product model
requirements, knowledge model and
representation model;

29. Understand the design method,
development process and application
examples of intelligent CAD system.

Lectur

2. 3

4. Process intelligent
planning and intelligent
database

(1) General situation of
intelligent database;

(2) Computer aided
process planning and its
intellectualization;

(3) Cutting intelligent
database;

(4) Grinding intelligent
database;

(5) NC  machining
automatic programming.

1. Understand the development route,
structure and development direction of
database system, and understand the
composition of intelligent database;

2. Understand the basic meaning of
process planning and computer aided
process planning (CAPP);

3. Understand the working principle and
characteristics of derived CAPP and
generative CAPP system, and understand
the basic structure of CAPP system;

4. Understand the algorithm flow of
rs-cbr process intelligent optimization
module and the basic principle of key
calculation links;

5. Understand the basic structure and
information processing flow of cutting
intelligent  database and  grinding
intelligent database;

Lectur
e
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Chap
ter

Course content

Teaching requirements

Teachi

ng
hours

Teachi
ng
type

cour
se
obje
ctiv
es

6. Understand the key technology of NC
machining  automatic ~ programming
system.

5. Intelligent monitoring,
diagnosis and control of
manufacturing process
(1) The characteristics
and  significance  of
intelligent  monitoring
and diagnosis;

)] Sensor
classification, signal
transformation and
interface circuit, signal
processing and feature
extraction and
monitoring  technology
in intelligent detection
system;

(3) The definition,
development, structural
characteristics, methods,
theoretical ~ techniques
and applications  of
intelligent diagnosis;

(4) The definition,
development,  method
and  application  of
intelligent control;

(5) Typical application
examples.

1. Understand the characteristics and
significance of intelligent monitoring and
diagnosis;

2. Understand the sensor classification
method, MUX connection structure
of multi-channel analog converter,
ADC chip selection method and
advantages of intelligent monitoring
technology in intelligent detection
system;

3. Understand the connotation,
significance and development status
of intelligent diagnosis;

4. Understand the structure of intelligent
diagnosis system, the advantages and
disadvantages of each diagnosis method
and the application prospect of intelligent
diagnosis theory and technology
Understand the structure and functions of
the intelligent diagnosis system of the
Internet of things;
30. Understand the typical application
examples of intelligent monitoring,
diagnosis and control system.
31. Introduce  the  application  of
intelligent  detection, monitoring and
diagnosis technology in the field of
mechanical engineering, and guides
students to reserve their existing
knowledge to solve complex engineering
problems.

Lectur

6. Intelligent
manufacturing system
(1) The development of
intelligent manufacturing
system;
(2 Intelligent
manufacturing  system

1. Understand the development and
composition of intelligent manufacturing
system;

2. Understand the basic principles of flow
scheduling, non flow scheduling, rule
scheduling, simulation scheduling and
artificial intelligence scheduling;

3. Understand the functions and
supporting technologies of intelligent

Lectur
e
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cour

Teachi | Teachi | se
Chap . . .
ter Course content Teaching requirements ng ng obje
hours type ctiv
es
architecture; manufacturing supply chain management
3) Intelligent system.
manufacturing  system
scheduling control;
(4)  Supply chain
management of
intelligent manufacturing
system.
7. Intelligent
manufacturing
equipment
(1) The connotation,
development,
characteristics and
significance of | 1. Understand the characteristics and
intelligent manufacturing | definition of intelligent manufacturing
: . equipment;
equipment; I
quip . 2. Understand the definition and
(2) The functions, | fynctional characteristics of intelligent
characteristics and | machine tools;
development status of | 3- Understand the development status,
N . basic components, key supporting
intelligent CNC machine technologies and typical applications of
tools at home and | industrial robots;
abroad: 4. Understand the development history of
7 3) The basic 3D printing equipment and the pr!nmple 2 Lectur 1.3
N of common 3D printing technology; e
composition, key | 5. Understand the intelligent production

technologies and typical
applications of industrial
robots;

(@) Development
history and principle of
3D printing equipment;

(5) Intelligent
production line
architecture, key
technologies and

development status;

(6) Characteristics and
development status of
intelligent factory.

line architecture, key technologies and
development status;

6. Understand the characteristics and
development status of intelligent factory.
7.Through the analysis of engineering
examples, we can cultivate students'
craftsmanship spirit and strengthen their
sense of mission from a big
manufacturing country to a powerful
manufacturing country.
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cour
Chap _ _ Teachi | Teachi se
ter Course content Teaching requirements ng ng obje
hours type ctiv
es
Experiment 1 1. Through the demonstration of typical
L intelligent manufacturing system, be
intelligent familiar with the characteristics and Experi
8 manufacturing cognition | objectives of intelligent manufacturing; 4 ment |, .
and intelligent CAD | 2. Be familiar with the function and teachin A
. design steps of intelligent CAD system; g
systerTl product - design 3. Be able to use intelligent CAD system
experiment to realize simple product development.
) 1. Through the demonstration experiment
Experiment 2 of intelligent control, we can understand
intelligent control | the key technologies of sensors, signal Experi
demonstration processing and analys_ls in the process of ment
9 ) intelligent manufacturing; 4 hi 2. 3
experiment and | 5 Through the operation experiment of teachin
industrial robot | industrial robot, understand the basic g
operation experiment structure, function and key supporting
technology of industrial robot.

V. Teaching method

The main method is to teach students by themselves. In the course of teaching, many effective
teaching methods, such as case-based teaching and heuristic teaching, are used to strengthen the mutual
communication between teachers and students and between students, guide students to think independently,
strengthen thinking training, and further broaden their horizons.

Students should be impressed by the contents they are familiar with, and emphasize them repeatedly,
so as to make the students deeply impressed and firm in their concepts, explain the ideas, and clarify the
application scope of principles and methods. To understand the content, we should take the basic laws,
basic concepts, basic methods, basic principles and basic problems as the basis, develop students'
knowledge structure, straighten out the organic connection with other disciplines and scientific research
topics, and further improve students' interest in learning.

Adopt a variety of teaching methods, design flexible teaching activities, provide a variety of learning
experience, and effectively mobilize the enthusiasm of students. Optimize the combination and use of a
variety of teaching methods, pay special attention to the application of modern educational technology.
Reasonable use of presentation tools, inquiry tools, interactive tools, design tools, effectively improve the
quality of teaching.

V1. Assessment

"Intelligent manufacturing technology foundation™ course assessment is to evaluate the degree of

students to achieve the teaching objectives, reflecting the degree of achievement of students' ability
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training objectives. The specific assessment methods, evaluation rules and corresponding course objectives

are shown in Table 4.

Table 4 Course objectives and assessment methods

Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage b
objectives

It mainly grasps the attendance rate of students and
assesses their understanding and mastery of basic
Assignmen | 10% | knowledge.Each time according to the hundred 1. 2.3
ts mark system. The average score of each time is

;fs (;ﬁ:] a calculated as 10% of the total score of the course.
P nce It mainly investigates the students' mastery of

classroom knowledge. Each assignment is scored
Daily work | 10% | on a 100 point system. The average score of each 2
assignment is calculated as 10% of the total score
of the course.

It mainly assesses the completion of the
experiment and the completeness, accuracy and
20% | standardization of the experimental report 2. 3
writing.According to the report evaluation score,
20% is included in the total score of the course.

It mainly assesses the students' mastery of the
overall knowledge and application ability of
intelligent manufacturing technology.The paper
structure and score distribution are as follows:
1. Multiple choice questions or explanation of
terms: 30 points, corresponding to course
. objectives 2and 3;
Exam | Fnalexam a0 |5 " jidge or fill in the blank: 20 points, | 2. 3
paper score . .

corresponding to the course objectives 2 and 3;
3. Design question: 30 points, corresponding to the
course objective 2.
4. Calculation: 20 points, corresponding to the
course objective 2.
60% of the grade is included in the total score of
the course.

Experime | Experiment
nt and Report

The scoring standards of each assessment link of the course of "intelligent manufacturing technology

foundation™ are shown in Table 5.

Table 5 The grading criteria for each assessment method

Assessment

methods Grading criteria

According to the answering questions and attendance rate, it is divided into
four grades: excellent (90-100), good (75-89), medium (60-74) and failing
(below 60). The score is given according to the grade and the class
performance.

Assignments
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Daily work

According to the completion of the homework, it is divided into four
grades: excellent (90-100), good (75-89), medium (60-74) and failing
(below 60 points). Based on the grade, the students will be given a score
according to their usual classroom performance.

Experiment

According to the results of the experiment, the students were divided into
four grades: excellent (75-89), poor (90), excellent (74-89).

Exam

The final examination adopts the hundred mark system, which is graded
according to the standard answers and scoring rules of the examination
paper formulated by the course director.

For the score distribution matrix of assessment methods and course objectives of “intelligent

manufacturing technology foundation™ in Table 6

Table 6 Assessment methods and score allocation matrix

Assessment 1 Assessment 2 Assessment 3 | Assessment 4
(Assignments) (Daily work) (Experiment) (Exam)
(KD (K2) (K3) (K4)
Percentage 0.1 0.1 0.2 0.6
Objective 1 0.3 0 0 0
Score percentage |  (M1) '
of course .
I Objective 2
objective for 0.4 0.5 0 0.5
(MDD
each assessment
Objective 3
method ) 0.3 05 1 0.5
(M2)

According to the analysis of the average value of the achievement of the course objectives of the

foundation of intelligent manufacturing technology, the evaluation criteria for the achievement of the

teaching objectives are determined as follows:

Table 7 Evaluation criteria of the course objectives

Evaluation criteria
Course Course
ST objectives objectives SR S
objectives ; ; objectives objectives
Course ¢ achievement, | achievement, : ;
- achievement, achievement, achievement,
objectives average average
average value value average value average value
value 0.9-1 0.8-0.89 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Middle Pass Fail
To cultivate | Be able to | The ability to | Be able to | Basic ability to | They can't
students' skillfully use | make good | solve solve practical | solve practical
ability to solve | intelligent use of | practical engineering engineering
practical manufacturin | intelligent engineering problems by | problems by
engineering g technology | manufacturin | problems by | using intelligent | using intelligent
problems by | and g technology | using manufacturing manufacturing
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Evaluation criteria

Course

Course

Course - A Course Course
objectives ob_Jectlves ob_Jectlves objectives objectives
Course ; achievement, | achievement, : :
S achievement, achievement, achievement,
objectives average average
average average value average value
value 0.9-1 VL VRIS 0.6-0.69 0-0.59
0.8-0.89 0.7-0.79
Excellent Good Middle Pass Fail
using theoretical and intelligent technology and | technology and
intelligent analysis  to | theoretical manufacturin | theoretical theoretical
manufacturing | solve analysis  to | g technology | analysis,  with | analysis, and
technology and | practical solve and the have the
theoretical engineering practical theoretical consciousness of | consciousness
analysis, to | problems, and | engineering analysis, and | "strengthening of
strengthen have the | problems, have the | the country | "strengthening
students' consciousness | with the | consciousness | through science | the country

awareness  of
"strengthening

of
"strengthenin

"awareness of
strengthening

of
"strengthenin

and technology"
and the spirit of

through science
and technology"

the country | g the country | the country | g the country | great craftsman; | and the spirit of
through through through through great craftsman;
science  and | science and | science and | science and

technology", technology" technology" technology"

and to | and the spirit | and the spirit | and the spirit

consolidate of great | of great | of great

students' craftsman; craftsman; craftsman;

spiritual

foundation of

"strengthening

the country

through

science  and

technology"

Master  the | They are able | It can well | They can | They can | They can't
knowledge to skillfully | discuss  the | discuss  the | basically discuss | discuss the
representation | discuss main methods | main methods | the main | main  methods
methods various main | of knowledge | of knowledge | methods of | of  knowledge
involved in | methods  of | representation | representation | knowledge representation,
artificial knowledge , use the basic | , can use the | representation, we can't use the
intelligence representation | knowledge basic and can | basic

and express the | , be able to | representation | knowledge basically use the | knowledge
knowledge of | use basic | method to | representation | basic knowledge | representation
simple knowledge express  the | method to | representation to express the
problems, be | representation | knowledge of | express the | methods to | knowledge of
able to use | methods to | simple knowledge of | express the | simple

blind  search | express problems, simple knowledge  of | problems, They
and heuristic | knowledge of | grasp the | problems, simple can't master the
search simple principles of | master  the | problems; principles  of
algorithm  to | problems, blind search | principles of | basically master | blind search and
solve specific | fully master | and heuristic | blind search | the principles of | heuristic search
problems, the principles | search and heuristic | blind search and | algorithm, and
understand the | of blind | algorithm, search heuristic search | They can't use
concept of | search  and | and make | algorithm, algorithms, and | these search
deterministic heuristic good use of | and be able to | basically be able | algorithms  to
reasoning, and | search these search | use these | to use these | solve  specific
be able to use | algorithms, algorithms to | search search problems;
reasoning and be | solve specific | algorithms to | algorithms  to
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Evaluation criteria

Course ot?zgtrif/?as oggg{iﬁas Course Course
c objectives ) ) objectives objectives
ourse : achievement, | achievement, : X
L achievement, achievement, achievement,
objectives average average
average value value average value average value
value 0.9-1 0.8-0.89 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Middle Pass Fail
methods to | proficient in | problems; solve specific | solve  specific
solve more | using  these | Well explain | problems; problems;
complex search the concept of | Able to
artificial algorithms to | deterministic | correctly Able to
intelligence solve specific | reasoning, explain ~ the | roughly explain
problems problems; and can use | concept  of | the concept of
Accurately reasoning deterministic | deterministic
explain  the | method to | reasoning, reasoning, and
concept  of | solve can use | can use
deterministic | complex reasoning reasoning
reasoning, artificial methods  to | method to solve
and skillfully | intelligence solve  more | complex
use reasoning | problems. complex artificial
methods  to artificial intelligence
solve intelligence problems.
complex problems.
artificial
intelligence
problems.
Understand the | Fully Able to very | Able to | Able to roughly | Don't
frontier status | understand correctly correctly understand the | understand the
and the  frontier | understand understand frontier  status | cutting-edge
development status and | the frontier | the  frontier | and development | status and
trend of | development status  and | status and | trend of | development
intelligent trend of | development | development | intelligent trend of
manufacturing | intelligent trend of | trend of | manufacturing intelligent
technology, manufacturin intelligent intelligent technology; Able | manufacturing
understand the | g technology; | manufacturi | manufacturin | to roughly | technology, the
new process, | Fully ng g technology; | understand the | new  process,
new understand technology; | Able to | new process, | new technology,
technology, the new | Able to very | correctly new technology, | new equipment
new equipment | process, new | correctly understand new equipment | and their
and its | technology, understand | the new | and its | development
development new the new | process, new | development process
process equipment process, new | technology, process involved | involved in the
involved in the | and its | technology, | new in the intelligent | intelligent
intelligent development new equipment manufacturing manufacturing
manufacturing | process equipment and its | process, and | process, and do
process, and | involved in| and its | development | have the ability | not have the
have the ability | the intelligent | development | process to select | ability to select
to select | manufacturin process involved in | manufacturing manufacturing
manufacturing | g process, and | involved in | the intelligent | process in | process in
process in | have the | the manufacturin | combination combination
combination ability to | intelligent g process, and | with product | with  product
with  product | select manufacturi | have the | requirements requirements
requirements manufacturin ng process, | ability to | and production | and production
and production | g process in | and have the | select conditions in the | conditions in
conditions _in | combination ability  to | manufacturin | intelligent the intelligent
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Evaluation criteria

Course Course

Course - A Course Course
objectives objectives objectives objectives objectives
Course ; achievement, | achievement, : :
L achievement, achievement, achievement,
objectives average average
average average value average value
value 0.9-1 VL VRIS 0.6-0.69 0-0.59
0.8-0.89 0.7-0.79
Excellent Good Middle Pass Fail
the intelligent | with product | select g process in | manufacturing manufacturing
manufacturing | requirements manufacturi | combination | process of | process of
process of | and ng process | with product | products. products.
products. production in requirements

conditions in | combination | and
the intelligent | with product | production
manufacturin requirement | conditions in

g process of | s and | the intelligent
products. production manufacturin
conditions in | g process of
the products
intelligent
manufacturi
ng process

of products

VII. Recommended textbooks and reference materials

Teaching material:
[1] Deng Chaohui, Wan Linlin, Deng Hui, et al. Fundamentals of intelligent manufacturing
technology[M]. Huazhong University of science and Technology Press, 2017.

Reference books:
[1] Liu Qiang, Ding Deyu, Fu Gang, et al. The road of intelligent manufacturing[M]. China Machine

Press, 2017

[2] Wanrong. Internet plus intelligent manufacturing[M]. Science Press, 2016.

[3] Xin Guobin. Exploration and practice of intelligent manufacturing[M]. Electronic Industry Press,
2016

[4] Xin Guobin, Tian Shihong. Case collection of intelligent manufacturing standards[M]. Electronic
Industry Press, 2016

Online resource:
[1] https://www.icoursel163.org/course/YZPC-1207118807

[2] https://www.icoursel63.org/course/UJS-1206271809

Teaching group: Li Hongjun, Cai Gaoshen, Li Haoran Course administrator: Cai Gaoshen
Written by: Li Haoran Reviewed by:Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 27, 2021
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(VBB ARSNA*) BEXHN
Technology and Application of the Internet of things

Course name: Technology and Application of the Internet of things Course code: 31958

Course type: Basic subject elective course

Total teaching hours: 32

Credit: 2

Prerequisites: Basis of computer

Major: Automation, Electrical engineering and automation, Robot engineering, Mechanical Design
and Manufacture,

Department: Department of Automation

I. Course Introduction
i. Course Introduction

This course is a basic subject elective course faced to Measurement technology and equipment,
Electrical engineering and automation, Automation and Mechanical and Electronic Engineering. Through
the study of this course, students will understand the basic concepts and developing status about the latest
Internet of things technology, the application of Internet of things in people's lives, as well as the
development status and typical applications of the Internet of things in China. This allows students to
experience the rapid development of our country's high-tech while comparing the advanced technologies of
western developed countries, thereby inspiring students' patriotic enthusiasm, national self-confidence and
national pride. The study of this course lays a solid and necessary foundation for the cognition and learning

of related technologies of the Internet of things.

ii. Course Objectives

Course Objective 1: Through learning, students will master the common basic concepts, theories and
applications about Internet of things, understand some necessary knowledge about related technologies,
and its developing tread, what will inspire students' patriotic enthusiasm, national self-confidence and
national pride

Course Objective 2: Through learning, students will acquire the following abilities: a basic
understanding of the concept of the Internet of things technology, a mastery of the development direction
of the Internet of things technology, and a clear understanding of the theories and basic applications

involved in the Internet of things. Combining personal reality, teachers need to help students clarify
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learning goals, and have strong independent learning, active exploration and independent thinking ability,

the course can stimulate students' sense of application innovation.

Course Objective 3: Through learning, teachers should pay attention to training students following

qualities: rigorous engineering quality, multi-disciplinary overall quality, a good scientific attitude,

innovative spirit, and teamwork spirit.

111 Basic course content and teaching arrangement

Table 1 Relationship between course objectives and teaching content

. . Teaching | Teaching course
Chapter Course content Teaching requirements hours type objectives
1. Master the basic
concepts, characteristics,
. development and
1. Introduction to Internet -
of things technology: application prospects of
11 The ’social the Internet of things
) technology;
background development . .
of the Internet of things: | 2 -amiliar with  the
12 Techni,cal architecture of Internet of
background of Intemnet of | 1iNgs, as well as its key
- i technology and industrial -
1 things development; development 4 Tutorial in 1
1.3 The definition and 3 Ins pire stﬁdents' home class
main technical features of | 2: "oP feeli f
the Internet of things; country feelings, sense o
1.4 The architecture of pride and misston,
S through a group
Internet of things; . . .
. discussion  of typical
1.5 Key technologies and -
. : application cases and
industrial development of . .
the Internet of thinds strategic planning of the
gs. development  of  the
Internet of things in our
country.
1. Master the developing
history of automatic
L identification and its
é‘Flgheanzppl:ﬁ?;'rﬁ';f 8; representative technology;
thinas 2. Master the principle
9 1g Automatic and classification of RFID
2 idéntification technology; technology; 3 Tutorial in 1. 2
'~ | 3. Understand the EPC class

2.2 RFID tags and EPC
coding system;

2.3 EPC and ONS

2.4 RFID tag reader.

coding system;

4. Familiar with the
function, working
principle and

classification of RFID tag
reader.
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Chapter

Course content

Teaching requirements

Teaching
hours

Teaching
type

course
objectives

3. Sensors, smart sensors
and  wireless  sensor
network technology

3.1 The concept and
classification of sensors;
3.2 Physical sensors,
chemical Sensors,
biological sensor, nano
Sensors;

3.3 The performance
index of the sensor;

3.4 Smart sensors and
wireless sensors;
3.5 Wireless
network.

sensor

1. Master the concept and
classification of sensors
and be able to list each
type of sensor;

2. Master the calculation
method of various
performance indicators of
the sensor;

3. Familiar with the
concepts of smart sensors
and wireless sensors;

4. Master the working
principle of wireless ad
hoc network;

5. Familiar

characteristics
structure  of
sensor networks.

the
and
wireless

with

Tutorial in
class

4. Smart devices and
embedded technology for
Internet of things

4.1 The research and
development of smart
devices;

4.2 The development
process and characteristics
of embedded systems;

4.3 The basic concept of
smart hardware;

4.4 The research content,
human-computer
interaction,
human-computer
interaction technology in
artificial intelligence;

4.5 Virtual reality and
augmented reality;

4.6 Classification of
wearable computing
devices and introduction
of each category.

virtual

1. Familiar with the
research and development
of smart devices;

2. Master the
development process and
characteristics of
embedded systems;

3. Understand the concept
of intelligent hardware,
the research content in
artificial intelligence,
human-computer
interaction, and virtual
human-computer
interaction technology in
artificial intelligence;

4. Master the concepts of
virtual reality, augmented
reality and be able to
analyze and judge these

concepts;

5. Master the
classification and
characteristics of
wearable computing
devices.

Tutorial in
class
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Chapter

Course content

Teaching requirements

Teaching
hours

Teaching
type

course
objectives

5. Communication and
Network Technology for
Internet of things

5.1 Research and
development of computer
network technology;

5.2 The formation and
development of computer
networks, packet
switching technology,
ARPANET, and the
concept of "three
networks fusion";

5.3 TCP/IP protocol and
SDN;

5.4 The basic concepts
and  development  of
cellular  systems, 5G
networks;

5.5 M2M, D2D
technology and their
application in the Internet
of things.

1. Familiar with the
research and development
of computer network
technology;
2. Master
switching
ARPANET,
concept of
networks fusion";

3. Master the concepts of
TCP/IP and SDN and the
problems they solved;

4. Master the cellular
system and the concepts
involved, and be familiar
with the technical
indicators of 5G;

5. Master the concepts of
M2M and D2D
technologies and the
problems they solve.

packet
technology,
and the
“"three

Tutorial in
class

6. Location information,
location technology and
location services
6.1 The basic concepts of
location information and
location services;
6.2 Aerospace
sensing technology;
6.3 Global Navigation
Satellite System GNSS
and Geographic
Information System GIS;
6.4 Internet of things and
high-precision maps.

remote

1. Familiar with the basic
concepts of location
information and location
services;

2. Master
concepts  of
remote
technology;
3. Familiar with Global
Navigation Satellite
System GNSS and
geographic  information
system GIS;

4. Understand the concept
of high-precision maps
used in the Internet of
Things and the
technologies involved.

the related
aerospace
sensing

Tutorial in
class

7. The intelligent data
processing technology and
network  security  for
Internet of things

7.1 Basic concepts of
intelligent data processing
technology of the Internet
of things;

7.2 Internet of things and
Cloud Computing;

7.3 Internet of things and
Big Data;

7.4 The basic concepts of
cyberspace security and

1. Familiar with the basic
concepts of intelligent
data processing
technology;

2. Understand the concept
of cloud computing and
big data;

3. Familiar with the basic
concepts of cyberspace
security and cyber
security;

4. Understand the OSI
security architecture;

5. Understand the security

Tutorial in
class
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Chapter Course content Teaching requirements vl | Rl course
hours type objectives
cyber security; issues involved in the
7.5 OsSl security | Internet of things.
architecture;
7.6 Main content of
security  research  of
Internet of things
Familiar with the
application of the Internet
of things in industry,
8. The applications of | agriculture,
Internet of things transportation, power
8.1 Smart industry grid, environmental
8.2 Smart agriculture; protection, medical
8.3 Smart transportation; | treatment, security, home
8.4 Smart power grid; furnishings, and logistics, -
: . Tutorial in
8.5 Smart environmental | focus on understanding
8 . . . 4 class and 1. 3
protection; and analyzing the typical di .
. A iscussion
8.6 Smart  medical | application  cases  of
treatment; domestic frontier Internet
8.7 Smart security; of things to understand
8.8 Smart home | the rapid development of
furnishings; our country's high-tech in
8.9 Smart logistics. recent  years,  while
enhancing national
self-confidence and
national pride.
1. Understand the relevant
knowledge of the
IEEE802.15.4-2006
standard; master the basic
Point-to-point radio | “539¢ _m_ethods of datg
frequency communication transm_lssmn an Group
reception of the CC2530 experiment
9 and temperature and | . . 4 3
humidiity sensor internal radio module. apd _
. 2. Understand the discussion
experiment .
structure of the wireless
sensor network; master
the data collection method
of the temperature and
humidity sensor.
IV. Teaching method
i. Course hours allocation
Table 2 Experimental cource content hours allocation
Teaching methods Theory practice in
. g Theory yP
Teaching S class
- - - Total
Theory | Exercise | Discussion )
. Experiment | Others
Course content teaching | class class
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1. Introduction to Internet
of things technology 4 4
2 The applications of RFID
and Internet of things 3 3
3. Sensors, smart sensors
and  wireless  sensor 4 4
network technology
4. Smart devices and
embedded technology for 3 3
5. Communication and
Network Technology for 4 4
Internet of things
6. Location information,
location  technology ~ and 2 2
location services
7 . The intelligent data
processing technology and 4 4
network  security  for
Internet of things
8 The applications of ’ 5 4
Internet of things
9  Point-to-point  radio
frequency communication 4 4
and  temperature  and
Total 26 2 4 32
TABLE 3 Experimental cource content hours allocation
Experimental | Requireme
Equi ) student | Property
_ quipmen i nts (Must
Experiment | The summary of | Hour |3 b (Basm/h . ( Targ
al project ; S numbe | Comprehensiv Do/Option | et
content experimental rs per | e/
environment group | Design/Resear | 3] Do
ch Innovation) Cheng
Understand the
relevant
knowledge of the The
Point-to-poi | EEE002:4542 | o enensi
PO 006 standard:; P
nt radio . ve .
master the basic . 2-3 Compulsorine
frequency Experiment | 2 Must Do
) usage methods people | ss
communicat Box of
. of data
ion . Internet of
transmission and thinas
reception of the 9
CC2530 internal
radio module.
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Temperatur
e and
humidity
sensor
experiment

Understand the
structure of the
wireless sensor
network; master
the data
collection
method of the
temperature and

humidity sensor.

The
ve
Box of

things

Comprehensi
Experiment

Internet of

2-3
people

Compulsorine
ss

Must Do

ii. Teaching method

The course is mainly based on teaching, supplemented by self-study. The course uses a variety of
effective teaching methods such as case-based and heuristic methods to strengthen the communication

between teachers and students, and among students, guide students to think independently, strengthen

thinking training, and further broaden their horizons.

Teachers should use graphics, application examples and other methods in teaching.

V. Assessment

Course assessment adopts a combination of multiple assessment methods, emphasizing the cultivation

of practical skills. It is presented in Table 6.

Table 4 Course objectives and assessment methods

SEUTE ESIEEIEL Percentage Assessment details Corrgqundmg
category methods objectives
It mainly assesses students'
understanding and mastery of basic
Classroom knowledge, as well as their learning
questioning 10% attitude. 1
and rolling This is scored on a hundred-point
call scale. The average grade of each
session is calculated as 10% of the
Usual total course grade.
performance It mainly assesses students'
understanding and mastery of the
knowledge points of each chapter.
Usual Each homework is graded on a
30% 1
homework four-level system.
The average grade of each
homework is calculated as 30% of
the total course grade.

308




Score Assessment
category methods

Corresponding

Percentage Assessment details S
objectives

It mainly assesses students'
understanding and mastery of the
knowledge points of each chapter.
The test paper structure and score
distribution are as follows:
1. Basic knowledge: 40 points,
corresponding to course objective
Final exam 1;
Exam paper score 40% 2. Hardware selection: 20 points,
corresponding to course objective
2;
3. Design questions: 40 points,
corresponding to course objective
2;
40% of the paper score is calculated
in the total course score.
Through group experiments, the
students' mastery of the knowledge,
organization and  management
ability, and the ability to formulate
Experimental work plans reasonably according to
20% .
report score the requirements of the
experimental project are tested.
Each experiment report is scored on
a hundred-point scale.

Experiment

V1. Recommended textbooks and reference materials

Textbook:

[1] RIpegm, VWM TRESIREE M), HUbk Tk di Rk, 2018 4F.

[1] Gongyi W. “Introduction to Internet of Things(Second Edition) ”, China Machine Press, 2018.
Reference books:

[1] RNEHRZ, BEYEN, YT AR, 2016 4F;

[2] RNEE%, WENEARSEA(E R, YIMILHR M, 2018 4F;

B8] REHZ, DEMNIESE, YIMIWHRE, 2012 4

[4] MNZ=ERZ, DHEMNFREEZIR), BFEHARE, 2013 4,

[1] Gongyi W. “Interpretation of the Internet of Things”, China Machine Press, 2016.

[2] Gongyi W. “Internet of Things Technology and Application(Second Edition) ”, China Machine Press,

2018.
[3] Gongyi W. “Introduction to Internet of Things”, China Machine Press, 2012.

[4] Yunhao L. “Introduction to the Internet of Things(Second Edition) ”, China Science Press, 2018.

Teaching group: Miao Ma, Jinfeng Gao
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Written by: Miao Ma Reviewed by: Jinfeng Gao
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 21, 2021
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(I TIEAABAR ) BFERN

Fundamentals of Measurement Technology

Course name: Fundamentals of measurement technology Course code: 34902
Course type: Specialized course (Required elective course)

Total teaching hours: 32 (Classroom Hours: 28, Laboratory Hours or Tutorial Hours:4)
Course Credit: 2

Prerequisites: Advanced mathematics, general physics, theoretical mechanics, mechanics of materials,

Fundamentals of electronic technology
Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Department of measurement and control, School of machinery and automatic control

I. Course Introduction

Mechanical engineering testing technology is a compulsory basic course for all majors of mechanical
platform. It mainly describes the theoretical basis of testing technology and engineering test methods of
various common mechanical quantities. The main contents include sensor principle, test signal analysis and
processing, characteristics of test system, error theory and data processing, computer and test technology. It
is a comprehensive and multi-disciplinary course Interdisciplinary courses.

This course emphasizes both mathematics and physics, and provides modern testing technology for
parameter measurement in mechanical engineering based on sensors, electronic technology and signal
processing. The preceding course is the basis of advanced mathematics, general physics, theoretical
mechanics, material mechanics and electronic technology. It is a highly integrated mechanical and
electronic technology. Engineering Testing Technology is applied in machinery, architecture, aerospace,
etc. It is widely used in the field of multi engineering technology.

The teaching purpose of this course is to train students to correctly analyze the tested object, determine
the test scheme, correctly select the sensor according to the test task, reasonably constitute or select the test
device, obtain the test signal, analyze in the time domain and frequency domain, and master the test method

of typical parameters in Mechanical engineering..

1. Course Objectives

Course Objective 1: Using relevant cases and content in the development of test technology, combine

professional knowledge with ideological and political theory, to cultivate students ‘patriotism, national
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pride and self - esteem, help students establish a correct world outlook, outlook on life, values, and
cultivate students' socialist craftsman spirit; (support graduation requirements 12.2)

Course Objective 2: Understand the various analysis methods of test signal, master the basic principle
and method of signal spectrum analysis, be able to analyze the frequency spectrum of periodic signal and
typical aperiodic signal, master the working principle of common sensors, calculate the main technical
indexes of sensors, and select the conversion circuit of common sensors. (supporting graduation
requirements 4.1)

Course Objective 3: Master the description and measurement method of static and dynamic
characteristics of the first and second order system, understand the concept of static and dynamic
measurement error, and correctly select the test device according to the condition of undistorted
measurement. (supporting graduation requirements 2.2, 2.3)

Course Objective 4: It can correctly analyze the tested object, determine the test scheme, correctly
select the sensor according to the test task, reasonably constitute or select the test device, obtain the test

signal, and get the test result after analysis. (supporting graduation requirements 4.2).

111, Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by {Fundamentals of measurement

technology )

Index points of
graduation Content

requirements

be able to correctly identify the diversity of solutions to complex engineering
problems, and seek solutions and alternative solutions for complex engineering
problems in mechanical engineering through literature research. [M]

2.2

be able to correctly describe the solution of a complex engineering problem in
2.3 mechanical engineering, and analyze the rationality of the scheme by using the
basic principles. [M]

master the test and experimental methods of complex mechanical system,
41 including the test methods and means of force, deformation, motion, heat, etc., and
master the relevant basic principles. [M]

be able to comprehensively use the scientific principles learned, design
4.2 experiments according to research needs, carry out experiments according to
reasonable steps and obtain data. [H]
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12.2

Be able to use all kinds of effective means to obtain effective knowledge, through
learning to develop their own ability to adapt to social development..[L]

Table 2. The supporting relationship between the course objectives of {Fundamentals of measurement
technology) and the index points of graduation requirements

Index points off 4.1 4.2 12.2
graduation 2.2 2.3

requirements

Course objectives 3 2

Intensity of support M M

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Teachi | Teac co:rs
Chapter Course content Teaching requirements ng hing objec
hours | type s
The research contents and | 1. Master the composition of
methods  of  mechanical test system;
engineering testing | 2. Understand  the  basic
technology, the purpose of concepts of dynamic testing
learning mechanical and static testing; Lectu
1 . . . . 2 1.2
engineering testing | 3. Know the main content of re
technology, the limitations and testing technology course.
development  process  of | 4. Encourage students to
mechanical engineering testing strive. Cultivate students to
technology. love the country.
1. Master the time domain
representation classification of
. . signals;
2. Signal .APa'Ys's . 2.Master the spectrum of typical
2.1. Classification of signals L
- . periodic signal; Lectu
2.2.Periodic signal and .
: 3.Master the spectrum of typical re and
2 discrete spectrum N 8 X 2
. T aperiodic signal; tutori
2.3 Transient aperiodic signal .
) 4. The key concept of signal al
and continuous spectrum .
2.4 signal processing processing. .
: 5. Understand the history of
information theory and stimulate
students' enthusiasm for learning
3. Measurement  system | 32. Master the basic
Features characteristics and main Lectu
3.1. Static characteristics of | characteristic parameters of the re and
3 test device first-order and second-order 6 . 3
. .. ) tutori
3.2 Dynamic characteristics of | systems; al
testing device 33. Understand the static and
3.3 Undistorted measurement | dynamic measurement errors;
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: cours
Teachi | Teac o
Chapter Course content Teaching requirements ng hing obiec
hours | type 0
tives
conditions 34. Master the conditions for
realizing undistorted testing.
1. The working principle and
4. Sensor principle alw%nse;lnsoourt_put characteristics of
géisgrlsssmcatlon of common 2 The elimination and Lects
’ . improvement of nonlinear error;
4.2 Resistance sensor; L re and
4 - ’ 3.The elimination of 12 4
4.3 Capacitive sensor; exper
: 3 temperature error. .
4.4 Inductive sensor; . iment
. . 4. Understand the history of
4.5 Magnetoelectric sensor; devel q
4.6 Piezoelectric sensor sensor evelopment ~ an
' ' stimulate students' enthusiasm
for learning.
5. Signal conditioning .
5.1 Bridge: 13. Master balance condition of
' ge; ) bridge; Lectu
. 5.2 Modulation and 14. Amplitude modulation and 4 reand |,
Demodulation; demodulation; exper
5.3 Signal amplification: 15. Impedance tr_au_wsformatlon; iment
o 16. Charge amplifier.
5.4 Wave filtering.
V. Teaching method
The course mainly consists of lectures, experiment and assignments.
VI. Assessment
The assessment is to evaluate the degree of students achieving the course objectives
Table 4 Course objectives and assessment methods
Score Assessmen | Perce . Corr'espon
Assessment details ding
category | t methods | ntage -
objectives
Usual . To assess the level of understanding knowledge
performan | Assignmen | 20% . . : 1,2, 3
ce s taught in class, accounting for 40% of total score;
Exoerime | Exoeriment Two sensor and measurement circuit experiments
P P 20% | were completed , accounting for 20% of total 4
nt and Report i
score;
gog‘;‘{?gi To assess the ability to use Ansys solving practical
Exam P on 60% | problems, accounting for 50% of total score. 2,3,4
computer
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The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment methods

Grading criteria

Assignments

/According to the condition of completion, there will be four levels:
Excellence (90-100), good (80-89), normal (70-79), pass(60-69),fail (below|
60). Adjust the score depending the class attendance.

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment
(Assignments) (K1)
Percentage 0.2
Objective 2 (M2) 0.6
Score percentage of course
objective for each
assessment method o
Objective 3 (M3) 0.4

The evaluation criteria of the course objectives can be determined on the basis of assessment method,

grading criteria and course objective allocation matrix, as shown in Table 7.

Table 7 Evaluation criteria of the course objectives

Evaluation criteria
Course C_our_se C_our_se Course Course
B objectives objectives o o
objectives : ¢ objectives objectives
Course £ achievement, | achievement, ; ;
L achievement, achievement, achievement,
objectives average average
average average value average value
value 0.9-1 s s 0.6-0.69 0-0.59
' 0.8-0.89 0.7-0.79 T '
Excellent Good Middle Pass Fail
Course QCTSratel o Able to very | Able 0
Obiective 2: | and corre)::tl correctly correctly Able to roughly | Not able to
Unjderstan d' understand Y| understand understand understand and | understand and
the basic | and command and command | and command | command  the | command the
theory  of | the governing the governing | the governing | governing governing
measuremen | equations and equations and | equations and | equations  and | equations  and
t sional frqe Lenc frequency frequency frequency frequency
analvsis gan dls eqctrumy of spectrum  of | spectrum of | spectrum of | spectrum of
ysIS . e typical typical typical signals. typical signals.
processing; typlcal signals signals
signals. ' B
Course Fully Able to very | Able to | Able to roughly | Not able to
Objective 3: | understand correctly correctly understand understand
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Evaluation criteria
Course C_our_se C_our_se Course Course
B objectives objectives S S
objectives : g objectives objectives
Course ; achievement, | achievement, ; ;
S achievement, achievement, achievement,
objectives average average
average average value average value
value 0.9-1 value value 0.6-0.69 0-0.59
0.8-0.89 0.7-0.79
Excellent Good Middle Pass Fail
Familiar theory of | understand understand theory of | theory of
with sensors; Fully | theory  of | theory of | sensors; Able to | sensors; Not
measuremen | able to | sensors; sensors; Able | roughly able to calculate
t system | calculate the | Able to very | to correctly | calculate the | the output and
features, output  and | correctly calculate the | output and input | input of typical
Understand | input of | calculate the | output  and | of typical | measurement
the typical output and | input of | measurement systems.
characteristi | measurement input of | typical systems.
cs of typical | systems. typical measurement
sensor measuremen | systems.
output t systems.
signal.

VII. Recommended textbooks and reference materials

Textbook:

Since lecture notes will be delivered to students, textbook is not required. However students are
encouraged to read the following reference books:

Reference books:
[1]. Richard S. Figliola, Theory and Design for Mechanical Measurements. John Wiley & Sons, Inc. ,

2011.
[2].Alan s. Morris, Measurement and Instrumentation principles, EISEVIER, 2005.
[3]. John Bentley, Principles of measurement systems, Person Education, 2004.

Online resource:
https://mooc1-1.chaoxing.com/mycourse/teachercourse?moocld=206959684&clazzid=13986909&edi

t=true&v=0&cpi=89920565&pageHeader=0

Teaching group: Wang ying, Guo xiaozhong Course administrator: Wang ying

Written by: Wang ying Reviewed by: Guo liang
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 28, 2021
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(ITIERENE) BFEXH

Engineering Fluid Mechanics

Course name: Engineering Fluid Mechanics Course code: 36905

Course type: Basic course

Total teaching hours: 32 (Classroom Hours: 30, Laboratory Hours or Tutorial Hours:2)

Credit: 2

Prerequisites: Advanced Mathematics, Theoretical Mechanics, Physics

Major: Mechanical design, manufacturing and automation, Mechatronics engineering, Energy and
power engineering

Department: Department of Fluid Engineering

I. Course Introduction

Engineering fluid mechanics takes fluids (including liquids and gases) as the research object to study
the macroscopic balance and motion laws of fluids, the interaction laws between fluids and solid walls, and
the applications of these laws in engineering practice. It is a subject with strong foundation and wide
application. It has a long history and is full of youthful vitality.

The "Engineering Fluid Mechanics" course is one of the indispensable courses for mechanical majors.
Its main task is to clarify the basic physical phenomena, basic concepts, basic principles and laws in fluid
mechanics, as well as the application of these laws in practical engineering problems, and to cultivate
students'ability to analyze and solve problems, form a positive view on world, life and values, inherit and
innovate Chinese excellent traditional culture, establish a correct view on the country, nation, history, and
culture, and laid a solid foundation for various engineering technology works and scientific researches in

the future, become a qualified builder of the cause of socialism with Chinese characteristics.

I1. Course Objectives

Course Obijective 1: To teach students to solve puzzles, educate people and cultivate talents in an
organic way; to realize the diversified unity of knowledge transfer, value shaping and ability training; to
promote the free and comprehensive development of students.

Course Objective 2: To understand the basic concepts of fluid physical properties in engineering fluid
mechanics, and master basic theories such as the basic equations of hydrostatics and the three major
equations of fluid dynamics. Master the basic principles and laws of similarity principles and dimensional

analysis in engineering fluid mechanics.
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Course Objective 3: To understand the basic ideas and methods of similar experiment design in fluid
mechanics; to analyze and solve engineering problems such as the fluid force and the interaction between
fluid and solid when the fluid is in equilibrium and motion in engineering design practice.

Course Objective 4: To learn to use correct standpoints, viewpoints and methods to analyze problems,
closely integrate learning, observation, and practice with thinking; have a good scientific attitude and
self-learning ability, be able to independently propose, abstract and study complex fluid mechanics in
engineering problems, pay attention to the latest developments in the industry; be good at grasping the
phenomenon and essence of problems, tributaries and mainstreams, develop the habit of diligent thinking
and in-depth research, and cultivate historical thinking, dialectical thinking, systematic thinking and

innovative thinking.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown inTable 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown inTable 2.

Table 1 Index points of graduation requirements supported

Index points of
graduation Content
requirements

Be able to apply knowledge of mathematics and natural sciences to mathematical

12 modeling and solving of complex engineering problems in the field of mechanical

engineering.

Table 2 The supporting relationship between the course objectives and the index points

of graduation requirements

Index points of graduation 12
requirements '
Course objectives 1234
Intensity of support M

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

cour

Teachi | Teac se
Chapter Course content Teaching requirements ng hing | obje
hours | type | ctive

s
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cour

Teachi | Teac se
Chapter Course content Teaching requirements ng hing | obje
hours | type | ctive
s
Understand the great
Introduction achievements made in China's
The tasks and research objects | modern aerospace field, and
1 of fluid mechanics cultivate national 2 Lectu 19
Force acting on the fluid self-confidence and cultural re '
The main mechanical | identity;
properties of fluids Focus on understanding the
concept of fluid particles
Hydrostatics
Basic equations of hydrostatics
Distribution law of hydrostatic .
Focus on understanding and
pressure . - : Lectu
. mastering the basic equations of
Pressure gauge display method . re and
2 - statics, the concept of pressure 6 -1 2,3
and measurement unit . . tutori
.. | bodies, and the calculation of
The total pressure of the liquid al
total pressure
on the flat wall
The total pressure of the liquid
on the curved wall
Introduce  the  relationship
between the two kinematics
Fluid kinematics methods, and cultivate students'
Two methods of describing | interest and ability to understand Lectu
fluid movement problems  objectively  and reand | 1,2,
3 e L 4 :
Classification, traces and | comprehensively; tutori 3
streamlines of fluid movement | Focus on understanding and al
Continuity equation mastering the difference and
connection between streamlines
and traces
Fluid Hydrodynamics
Eulgr differential equation of Emphasis on understanding and
motion . . . Lectu
. . mastering Bernoulli equation,
Bernoulli equation A o re and
4 . o the simplification of conditions 8 22,3
The practical application of - . tutori
. . for solving practical problems
Bernoulli equation, al
by momentum theorem, etc.
Momentum  Theorem  for
Constant Flow
Flow in pipes Introduce the hydraulic
Reynolds difficulties in the construction of
. t-lami d the Three Gorges Dam and the
EXperiment-laminar— an great contribution it brings, and Lectu
. turbulent flow increase the national pride of 5 reand | 1,2,
Laminar flow in pipes students; _ tutori | 3,4
Focus on understanding and al

Turbulent flow in pipes
Turbulent head loss
Minor loss in pipe flow

grasping the origin and
treatment of turbulence, and
calculation of loss along the way
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cour
Teachi | Teac se
Chapter Course content Teaching requirements ng hing | obje
hours | type | ctive
S
Dimensional analysis and
similarity theory Focus on understanding and
L : mastering  the  basic Lectu
Dimensional analysis : X Lo re and
6 e dimensions, similarity 4 tutori 1,2
Similarity theory criterion and dimensional ol
Model experiment | analysis 7 theorem
foundation
Table 4 The time allocation of the teaching content of the experiment course
Experimental
. Numbe . Open
Experi Mainly used Exper  of attributes request course
ment Content equipment iment | (basic/compre ( q ired biecti
ontent summar ; eople require objecti
project Y| Orexperimental | p P ) hensive/design / qt I )
: in eac optiona ves
name environment | poyrs Iresearch P
group . ) )
innovation)
Flow 1. Master the general | Main 2 6 basic required | 1,2,3
resista | experimental equipment:
nce methods for | water  storage
measur | measuring the | tank, centrifugal
ement | resistance loss of | pump, water
experi | fluid flowing | pipes of
ment through straight | different  pipe
pipes, pipe fittings | diameters and
and valves. materials,
2. The relationship | various valves,
between the friction | pipe fittings,
coefficient A of the | turbine
straight pipe and the | flowmeters and
Reynolds number Re | inverted
is measured to verify | U-shaped
the relationship | differential
curve between A and | pressure gauges,
Re in the general | etc.
turbulent zone.

V. Teaching method

The course mainly consists of lectures, practice on assignments and an experiment course.

V1. Assessment

320




The assessment is to evaluate the degree of students achieving the course objectives, as shown in

Table 5.
Table 5 Course objectives and assessment methods
Correspon
Score | Assessmen | Perce . .
Assessment details ding
category | t methods | ntage objectives
Usual Assignmen To assess the level of understanding knowledge
performa 30% . . 1,2,3,4
nce ts taught in class, accounting for 30% of total score
Exoerime To assess students' understanding and mastery of
pnt Report 10% | relevant basic knowledge and their practical ability 1,23
in the actual experiment process.
(?nga,\;?;i To assess the ability to use Ansys solving practical
Exam P on 60% | problems, accounting for 60% of total score. 1,234
computer

The grading criteria of this course for each assessment method are presented in Table 6.

Table 6 The grading criteria for each assessment method

Assessment
methods

Grading criteria

Assignments

According to the condition of completion, there will be four levels: Excellence
(90-100, good (75-89, normal (60-74), fail (below 60). Adjust the score
depending the class attendance.

Experiment report

According to the experimental report submitted by the student, based on the
fullness of the experimental process recorded by the student and the reasonable
degree of the experimental result, the score will be based on a percentage

system.

Exam

The closed-book examination adopts a hundred-point system and is graded
according to standard answers and grading rules.

The score allocation matrix of assessment methods and course objectives are given in Table 7.

Table 7 Assessment methods and score allocation matrix

Assessment 1 Assessment 2 (report)|Assessment 2 (report)
(Assignments) (K1) (K2) (K2)
Percentage 0.3 0.1 0.6
Score Objective 1 (M1) 0.2 0.2 0.2
percentage
of course  |OPjective 2 (M2) 0.4 0.3 0.2
objective for |5y ctive 3 (M3) 0.3 0.5 0.5
each
assessment |Objective 4 (M4) 0.1 0 0.1
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Assessment 1 Assessment 2 (report)|Assessment 2 (report)
(Assignments) (K1) (K2) (K2)

method

The evaluation criteria of the course objectives can be determined on the basis of assessment method,

grading criteria and course objective allocation matrix, as shown in Table 8.

Table 8 Evaluation criteria of the course objectives

Evaluation criteria
Course Course C_our_se Course Course
U L objectives L A
objectives objectives : objectives objectives
Course ¢ t achievement, ¢ g
o achievement, | achievement, achievement, achievement,
BlofPEES average average average average value average value
value
value 0.9-1 value 0.8-0.9 0.6-0.69 0-0.59
0.7-0.79
Excellent Good Middle Pass Fail
1:  Understand
the basic
concepts of
. . Able to
fluid _physwgl Able 0 Able to very | correctly
properties  in | accurately correctl understand
engineering and correctly un dersta>r/1 q the basic Able to roughly | Not able to
fluid understand the basic | concents understand basic | understand the
mechanics, and | the basic concents basicp ' concepts, basic | basic concepts,
master  basic | concepts, cepts, . equations  and | basic equations
. . basic equations and - . .
theories such as | basic . . - basic theories of | and basic
- . equations and | basic theories . . . .
the basic | equations and basic theories | of fluid fluid mechanics | theories of fluid
equations of | basic theories f fluid hani correctly mechanics
hydrostatics of fluid | ° hani ut m:ac_anllcs
and the three | mechanics mechanics (r:?)rarg::/'sy
major equations y
of fluid
dynamics
2. Master the
basic principles
and laws of -
similarity ﬁ‘jkl)llhty arfg Ability to Abilit o Be able to
principles and aca)l/ratel accurately maste?/ the roughly master | Not able to
dimensional master y the master  the desian the principle of | accurately grasp
analysis in desian design metr?ods of similarity, similar
engineering g methods  of | .~ """ dimensional principles,
; methods of | . . "~ similarity X . .
fluid similarit similarity rincioles analysis and | dimensional
mechanics, and finci Ie); principles, gimenzion’al design methods | analysis and
understand the gimengior;al dimensional analvsis  and of similar | design methods
basic ideas and analvsis  and analysis and simi)llar experiments of similar
methods of | &haY similar - basically and | experiments
L similar . experiments
similar exDeriments experiments accurately
experimental P
design in fluid
mechanics
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Evaluation criteria

Course

Course Course S Course Course
s S objectives S e
objectives objectives : objectives objectives
Course hi hi achievement, hi hi
objectives achievement, | achievement, average achievement, achievement,
average average value average value average value
value 0.9-1 | value 0.8-0.9 0.7-0.79 0.6-0.69 0-0.59
Excellent Good Middle Pass Fail
3: Ability to | Able to fully Able to
analyze and | and accurately Able to
solve accurately understand
engineering understand ;rqgemt&rl]rw]gster and  master ﬁ\nbdlzr;?aggug:r:g lljlr?c}erstg?]l(;e arfg
problems such | and  master . the solutions
: . the solutions master the | master the
as the fluid | the solutions fo to solutions to | solutions 0
1_‘orce gnd the | 10 . . engineering engmeering engineering engineering
Interaction engneering roblems problems roblems  such | problems such
between fluid | problems | G R, L | such as fluid | PR e fuid forces
and solid when | such as fluid forces  and forces and and interactions | and interactions
the fluid is in ) forces and interactions in interactions in in engineering | in engineerin
equilibrium and | interactions in engineerin engineering desian gractice g desi ngracticeg
motion in | engineering degign g design gnp gnp
engineering design . practice
design practice | practice practice
4: Have a good
scientific
attitude and
self-learning
ability, be able
to
independently Pay_ great Pay attention Pay_ Some Pay little Do ot pay
[ODOSE attention  to o the attention  to attention to attention to the
Propose, the the development of
abstract and development technology

study complex
fluid mechanics
problems in
engineering,
pay attention to
the latest
developments
in the industry,
and develop the
habit of diligent
thinking  and
in-depth
research

development

of technology,
pay great
attention  to
extracurricula

r learning,
and actively
think

of technology,
pay attention
to

extracurricula
r learning,
and be able to
think actively

development

of technology,
pay some
attention  to
extracurricula
r learning,
and be able to
think actively

development

trends, pay little
attention to

extracurricular

learning, and
less active
thinking

technology, do
not pay
attention to
extracurricular
learning, do not
take the
initiative to
think

VII. Recommended textbooks and reference materials

Textbook:

Fluid Mechanics Fundamentals and Applications, Second Edition. Yunus A. Cengel, John M. Cimbala

Reference books:

[1] Yu Linghong, editor in chief. "Engineering Fluid Mechanics", Mechanical Industry Press, January

2017
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[2] Wang Hongwei: "Fluid Mechanics as | understand”, National Defense Industry Press, published in
2014.
Online resource:

[1] http://www.4juan.com/zixuekaoshi/html/gongxuelei/gongcheng liutilixue/ index .html
[2] http://big5.dushu.com/book/11877518/
[3] http://www.ababl123.com/bbs/down.asp?html=446683
Teaching group: Peifeng Lin, Zhe Lin Course administrator: Peifeng Lin
Written by: Peifeng Lin Reviewed by: Wei Ye
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May 21, 2021
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(BRFRAREM) BEXH

Syllabus of Fundamentals of Electronic Technique

Course name: Fundamentals of Electronic Technique

Course code : 36909

Category : Professional education (Required)

Total teaching hours: 40 (Lecture: 32, Experiment: 8)

Credit: 3.5

Major: Mechanical Design Manufacturing and Automation, Industrial Engineering, Process
Equipment and Control Engineering, Material Forming and Control Engineering.

Department: Mechantronic Engineering.

I. Course Introduction

Fundamentals of electronic technique is the basic course for students of mechantronic engineering and
electronic engineering. This course mainly introduces the passive components, D.C. circuits, A.C. circuits
and logic circuits. Not only the relevant professional students and personnel specializing in science and
engineering, but also the research personnel and technical personnel working in robotics, electronics,
mechanics, aerospace, information transmission, energy development and agricultural scientific research.
This course pays equal attention to theory and practice, which requires students to have learned advanced
mathematics, linear algebra, differential equations, mechanical principles and fundamentals of circuit. It’s a

solid foundation for the following related courses.

1. Course Objectives

Course Objective 1: Understand the wide application of electronic system in heavy equipment,
military equipment, aerospace, civil industry and many other aspects, especially its important role in the
field of national economy and national defense.Cultivated students to establish the idea of serving the
country with science and technology, strengthening the country with science and technology.

Course Objective 2: Understand the basic concepts and terminologyof analogue circuit and digital
circuit, AC and DC circuits, passive components include resistors, capacitors, inductors and the sereis and
parallel combinations. Understand the basic functions of diodes, transistors, amplifiers and logic gates.Be
able to analyse the working status of transistors, calculate the out of the operational amplifier circuits, work
on calculation of logic algebra, analyse the circuits of logic gates and bistables.

Course Objective 3: Be able to design complex circuits with passive components, to design simple

amplifier circuit with transistors and operational amplifier chips and design complex circuits with logic
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gates and design simple timing circuits with bistables.
I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by ¢ Fundamentals of Electronic Technique)

Index points of
graduation Content
requirements
Knowledge of analysis, designing, and modeling of electronic system. Abilities
1.3 of definition, modeling, analyse and evaluation of complex electronic system. Be
able to specify the design requirements and solution.
Be able to select appropriate analysis methods and processes according to
engineering principles, key problems and technical difficulties involved in
2.3 mechanical and electronic engineering, especially complex electronic circuit
engineering problems, formulate reasonable solutions and conduct technical
feasibility demonstration.
Understand the core socialist values, understand the national conditions,
8.2 safeguard national interests, and have a sense of responsibility to promote
national rejuvenation and social progress.

Table 2. The supporting relationship between the course objectives of {Finite Element Technology and

Application) and the index points of graduation requirements

Indlcatc_)r suppo_rted by 13 23 8.2
Graduation requirements
Course objectives 1 2 3
Support intensity H M M

IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Chapte _ _ Teachi | Teachi course
r Course content Teaching requirements ng ng objecti
hours type Ves
1. Understand the  basis
1. Types of semiconductors | parameters of semiconductors
and property of PN | and the structure of PN junction.
junction. 2. Be able to work on circuit of
1 2. Specifications of diodes. | diodes.and be able to analyse the 3 Lecture 1,2
3. Characteristics ~ of | transistors circuits.
transistors and the ability of | 3. Study the history of Chinese
amplifying. manufacturing, understand the
national conditions and establish
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Chante Teachi | Teachi | course
rp Course content Teaching requirements ng ng objecti
hours type Ves
a sense of mission from a large
manufacturing country to a
powerful manufacturing country.
1. Structure of basic
amplifiers. 1. Be able to analyse the
2. Analysis of common common emitter configuration Lecture
2 emitter configuration amplifier circuits. 9 and 19
amplifier circuits. 2. Be able to analyse D.C. and experi '
3. Analysis of D.C. and A.C. circuits of the amplifier ments
A.C. circuits of the circuits.
amplifier circuits.
1. Understand the asic definition
of feedback and analysis
1. Basic definition of methods.
feedback and analysis 2. Understand the influence to
methods. the amplifier circuits caused by
2. Influence to the amplifier | feedback. Lecture
circuits caused by feedback. | 3. Understand the structure, and
3 3. Structure, symbol and symbol and basic functions of 8 . 1,2,3
. ; . - experi
basic functions of operational amplifiers. Master
. o . ments
operational amplifiers. the analysis methods of
4. Analysis methods of operational amplifier circuits.
operational amplifier 4.Cultivate students' craftsman
circuits. spirit of dedication, excellence,
meticulousness and pursuit of
excellence.
1. S_tructure_z, symbol and 1. Understand structure, symbol
basic functions of power . '
. and basic functions of power
supplies. . .
. . supplies , and reservoir and
2. Reservoir and smoothing S
circuits smoothing circuits.
4 : . 2. Understand the performance 8 Lecture 2,3
3. Structure and analysis of
of half-wave and full-wave
half-wave and full-wave "
rectifiers rectifiers. _ _
- . 3. Be able to design of practical
4. Design of practical >
. power supply circuits.
power supply circuits.
1. Understand the circuit of basic
1. Basic logic gates such as | logic gates such as AND, OR,
AND, OR, NOT, etc. NOT, etc.
2. Truth table and symbols | 2. Understand the truth table and
of basic logic gates. symbols of basic logic gates.
3. Binary, octonary, 3. Master conversions between Lecture
hexadecimal and decimal binary, octonary, hexadecimal and
5 ; 10 : 2,3
numbers. and decimal numbers. experi
4. Basic logic expressions 4. Be able to work on basic logic ments

and logic laws.

5. Logic expressions.
6.TTL and CMOS logic
gates.

expressions and logic laws.

5. Be able to simplify of
complex logic expressions.

6. Understand the characteristics
of TTL and CMOS logic gates.
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Chante Teachi | Teachi | course
rp Course content Teaching requirements ng ng objecti
hours type Ves
1. Understand the combinational
. . . logic circuits.
L. Basic analysis gnd_de5|gn 2. Understand the working
methods of combinational
L process of encode and decode
logic circuits. L
2. The working process of cireuits, . .
’ o 3. Understand bistable devices,
encode and decode circuits. - - Lecture
. . counters and shift registers.
3. Bistable devices, . . and
6 . . 4. Be able to work on basic logic 10 . 2,3
counters and shift registers. . - experi
. . - expressions and logic laws.
4. Basic logic expressions . . ments
. 5. Be able to design of timing
and logic laws. e Y
. logic circuits and drawing timing
5. analyse and design of di
o S iagrams.
timing logic circuits and herit the value of
drawing timing diagrams 6. Inherit t évalue ol
' craftsmanship of the Chinese
nation.
V. Teaching method
The course mainly consists of lectures, assignments and experiments.
V1. Assessment
The assessment is to evaluate the degree of students achieving the course objectives
Table 4 Course objectives and assessment methods
Score | Assessmen | Perce . Corr'espon
Assessment details ding
category | t methods | ntage -
objectives
Usual . To assess the level of understanding knowledge
performa | Assignmen | 30% . . 12,3
nce s taught in class, accounting for 30% of total score
£ . Each experiment is 100 points, according to the
xperiment . .
experiment process, results and report evaluation,
Lab. process 20% d finall cul h £ all th 2,3
and report and finally calculate the average score of all the
homework and then count 20% into the total score.
Fi Mainly access the students’ basic analysis and
inal exam . - .
design knowledge of this course, the test consist
Exam paper 50% . . . . 2,3
mainly of design, calculation and analysis. The test
results . X
is arranged for 120 minutes.

The grading criteria of this course for each assessment method are presented in Table 5.

Table 5 The grading criteria for each assessment method

Assessment
methods

PR

Assignments

According to the condition of completion, there will be four levels:
Excellence (90-100, Good (75-89), Normal (60-74), Fail (below 60).
Adjust the score depending the class attendance.

Experiments

According to experiment process, results and report evaluation, it is
divided into five levels, excellent (90-100), good (80-89), medium (70-79),
passing (60-69), and failing (less than 60 points).
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course.

The final exam adopts a 100-point system and is graded according to the
Exam standard answers and grading rules drawn up by the person in charge of the

The score allocation matrix of assessment methods and course objectives are given in Table 6.

Table 6 Assessment methods and score allocation matrix

Assessment 1
(Assignments) (K1)

Assessment 1
(Experiments) (K2)

Assessment 2
(Final Exam) (K3)

Percentage 0.20 0.20 0.60
Score Objective 1 (M1) 0.2 0.3 0.6
percentage of
course Objective 2 (M2) 0.4 0.4 0.2
objective for
each jecti (M3) 0.4 0.3 0.2
assessment Objective 3 (M3 . . .
method

VII. Recommended textbooks and reference materials

Textbook:

[1]. Mike Tooley, Electronic Circuits Fundamentals and Applications, 4th Edition, Routhledge, 2015.

References:

[1]. Qin Cenghuang, Electronic Techniques, 7rd Edition, High Education Press, 2012.

Teaching group: Jiang Xianzhi, Zhao Wenlai

Course administrator:Jiang Xianzhi
Written by: Jiang Xianzhi
Reviewed by: Wei Ye

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
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Principles of Machinery

Course Name/Title: Principles of Machinery Course code: 31935
Course Type: Basic Course, Compulsory Course

Total Teaching Hours: 48 (Classroom Hours: 48)

Course Credit: 3.0

I Course Introduction

Principles of Machinery is an important compulsory course of subject foundation. Firstly, it is more
combined with engineering practice than physics, theoretical mechanics and other theoretical courses.
Moreover, it teaches not only knowledge about professional machinery profiles, but also makes a more
in-depth discussion on common problems and practical mechanisms. The course content is about the
fundamental knowledge about machinery, which mainly includes two specific parts: one is to study the
general common problems of various mechanisms and machinery; the other is to study the performance
and design methods of typical mechanisms commonly used in various machines.

The study of this course focus on clarifying basic concepts, understanding basic principles, and
mastering basic methods of analysis and synthesis on mechanisms and machinery. Combining with
practical cases, this course aims to clarify the important development achievements of the machinery
industry in our country, show great regards to comprehensive national strength and power, stimulate
students’ interests in professional subjects, enhance their sense of national pride and historical
responsibility. This course will also focus on cultivating students’ innovative spirit, and the ability to use
basic theories and methods to analyze and solve practical engineering problems. Throughout the study of
this course, the student will be encouraged to understand and use the knowledge of the principles of
mechanics, develop the habit of comprehensive analysis and comprehensive consideration of problems,
persist in a scientific, rigorous and meticulous working style and a conscientious and responsible work

attitude from practical engineering point of view.

IT Course Obijective

Objective 1: Learn the great achievements and understand the important status and role of the
machinery industry in promoting the development of our country, stimulate interest in professional
learning, and cultivate patriotism and self-consciousness to contribute to the country.

Objective 2: Master the basic theory and knowledge of mechanism science and mechanical dynamics,
including: structure analysis, motion analysis and force analysis of mechanism; master the characteristic

application and basic knowledge of typical mechanism; understand the basic problems of machine
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dynamics.

Objective 3: Improve the ability of structure analysis, motion analysis and force analysis, the ability

of motion design of common mechanisms, and the ability of drawing mechanical motion scheme,

analyzing and designing mechanism.

Objective 4: Obtain the skills to solve, simulate and analyze the mechanism model with modern

engineering tools.

Objective 5: Cultivate the habit of comprehensive analysis and comprehensive consideration of
practical problems, improve the ability of analysis, judgment and decision-making of things, have a good

scientific attitude and innovation consciousness, have a sense of efficiency in time, and carry out preview,

review and summary for learning tasks consciously.

III Correlations between Course Objectives and Graduation Requirements

Graduation Requirements

Graduation Requirements

Index Point

Course Objectives

Graduation Requirement 1.3

Have the ability to deduce the
mathematical model to the
engineering model of complex
engineering problems in the field

of mechanical engineering.

Course Objective 1,2,3

Have the ability to identify and
judge the key links and

parameters of complex

Graduation Requirement 2.1 engineering problems in Course Objective 4,5
mechanical engineering
according to the basic principles
of scientific knowledge.
IV Correlations between Course Content and Course Objectives
~ | Course
Course ) ) ~ |Teaching o
Num. Teaching Requirement Period Objecti
Content modes
Ves
Introduction [(1) Understand the concepts of elements,
Structural links, kinematic pairs and kinematic chains,

L analysis of mechanisms, machinery and machines. 6 Teaching 124
planar (2) Master the drawing of mechanism inclass |
mechanism  |movement diagram.

(@) (3) Understand the constraints of the
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Course

Course Teaching
Num. Teaching Requirement Period Objecti
Content modes
ves
Introduction  [mechanism after the introduction of the
to the kinematic pair, master the calculation of
framework of |the degree of freedom of the planar
curriculum  |mechanism and the conditions for
knowledge |determining the motion of the mechanism,
system and be able to identify the composite
2 hinges, local degrees of freedom and
Introduction |virtual constraints in the mechanism.
to basic (4) Understand the method of high pair
concepts of  [replacement and the structural
mechanical |characteristics of grade 11 and grade 11 bar
principle group of planar mechanism, and
(3) Schematic |understand the composition principle and
diagram of  [structural analysis method of planar
mechanism  [mechanism.
movement (5) Introduce the role of the machinery
(4) Degrees of|industry in national development and
freedom and [indicate the achievements on the lunar
constraints  |exploration project to stimulate students'
(5) The interests in professional course learning, as
concept of rod|well as enhance their "Four
group Self-Confidences".
Kinematic (1) Understand the concept of velocity
analysis of  |instantaneous center, master the
planar determination method of velocity
mechanism  |instantaneous center and the application of
(D)} velocity instantaneous center method in
) Instantaneous |mechanism velocity analysis. 3 Teaching 24
center of (2) Master the speed analysis method of in class
velocity relative motion graphic method and
(2) Graphic  |understand the general principle of
method of acceleration analysis.
mechanism  |(3) Understand the general principle of
motion solving displacement, velocity and
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Course

Course ) ) ~ |Teaching o
Num. Teaching Requirement Period Objecti
Content modes
ves
(3) Analytical |acceleration of plane mechanism by
method of analytic method.
mechanism
motion
(1) Understand the basic types,
characteristics and evolution of planar
four-bar mechanism.
(2) Familiar with the main working
characteristics of planar four-bar
Planar ) ) ) o
] mechanism. (including the conditions for
Linkage ) ]
] the existence of crank in planar four-bar
Mechanisms ) )
. _ [mechanism, the angle between quick return
and its Design o o
] characteristic and extreme position, the
(1) Basic - -
position of pressure angle, transmission
concepts of o o
angle and minimum transmission angle,
planar four ) .
) and the dead point position)
bar linkage ) ) )
] (3) Master the graphic design method of Teaching
3 [(2) Working ) ) 6 ) 1,2,45
_|planar four-bar mechanism. (a) realize the in class
characteristics| ) ) )
kinematic design of the connecting rod
of planar four . ) .
5 position; (b) the corresponding position of
ar
] the two connecting rods; (c) The variation
mechanism o .
] coefficient of travel speed and additional
(3) Design of o
conditions are known.
planar four ) )
0 (4) Understand the analytic design
ar
. principle of four-bar planar mechanism.
mechanism o
(5) Learn about the train linkage
mechanism used in high-speed rail which is
an independent innovation cases, to
strength confidence of technology
innovation in our country.
Cam (1) Understand the type characteristics and
A mechanism  |application of cam mechanism. 6 Teaching 2345
and its design |(2) Master the basic motion law and inclass |

(1) Cam types

characteristics of the follower and be able
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Course

Course Teaching
Num. Teaching Requirement Period Objecti
Content modes
ves
and to draw the displacement line diagram of
characteristics |three basic motion laws (constant speed
(2) Basic law |motion law, equal acceleration deceleration
of follower  |motion law and simple harmonic motion
3 law).
Parameters of |(3) Understand the concepts of cam
cam mechanism eccentricity, cam base circle,
mechanism  |push motion angle, far repose angle, return
(4) Design of |motion angle, near repose angle, theoretical
cam contour and actual profile, follower stroke
mechanism  |and mechanism pressure angle, and be able
to mark them in the diagram.
(4) To understand the influence of positive
and negative configuration on the pressure
angle of disk cam mechanism with
translating follower and understand the
qualitative influence relationship between
base circle radius and pressure angle.
(5) Master the design of all kinds of disc
cam profile curve according to the given
motion law, focus on graphic method,
understand the principle of analytical
method.
Gear (1) Understand the characteristics,
mechanism  |applications and types of gear transmission.
and its design [(2) Understand the basic law of tooth
(1) profile meshing. Understand the meshing
Characteristic |properties of involute and involute tooth )
5 |s, application |profile (constant transmission ratio, 9 Teachmg 1,2,3,45
and separability of center distance). Master the In class

classification
of gears
(2) Basic law

of meshing

name, basic parameters and geometric
dimension calculation of each part of

involute standard spur gear. Understand the

concepts of meshing line, meshing angle,
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Course

Course _ _ _|Teaching|
Num. Teaching Requirement Period Objecti
Content modes
ves
(3) Gear pitch circle, standard gear, standard
modification |installation and standard center distance.
principle (3) Understand the conditions (correct
(4) Helical meshing condition, no backlash meshing
gear condition, standard installation and

transmission
(5) Worm
gear
transmission
(6) Bevel gear

transmission

continuous transmission condition) of
involute standard spur gear meshing
transmission. Understand the cutting
characteristics, undercutting phenomenon
and minimum number of teeth of involute
standard gear and modified gear.

(4) Understand the principle of gear
modification.

(5) Understand the formation of tooth
profile surface of standard helical
cylindrical gear, the relationship between
normal surface parameters and end face
parameters, geometric dimension
calculation and the concept of equivalent
gear.

(6) Understand the characteristics and types
of worm drive. Understand the main
parameters and geometric dimension
calculation of worm drive. Understand the
relationship between worm, worm gear
steering and tooth rotation.

(7) Understand the tooth profile surface,
back cone, equivalent number of teeth and
geometric dimension calculation of straight
bevel gear.

(8) Understand the application of gear
mechanism in the ancient direction-guide
car and its long development history in
China.
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Course

Course ) ) ~ |Teaching o
Num. Teaching Requirement Period Objecti
Content modes
ves
] (1) Understand the composition, motion
Gear train and o o .
) ) characteristics and application of various
its design ]
O gear trains.
. (2) Master the calculation method of )
Composition o . ) . Teaching
6 transmission ratio of fixed axle gear train, 6 ) 2,3
and concept o . in class
~|epicyclic gear train and compound gear
of gear train . ] )
_|train, and determine the steering
(2) Gear ratio ) ] o
) relationship between driving wheel and
calculation )
driven wheel.
(1) Understand the composition, working
principle, movement characteristics and
application occasions of ratchet mechanism
and Geneva mechanism.
Other (2) Understand the escapement mechanism, ]
) ) ) Teaching
7 |common cam intermittent movement mechanism, 3 in of 2
in class
institutions  |incomplete gear mechanism, star gear
mechanism, non-circular gear mechanism,
screw mechanism, universal hinge
mechanism, working principle, motion
characteristics and application occasions.
Force analysis
and
mechanical |(1) Understand the determination of the
efficiency of [friction force in the kinematic pair and the
planar static analysis method of the mechanism
mechanism  |when considering the friction of the
8 Q) kinematic pair. 3 Teaching 5
Determination|(2) Understand mechanical efficiency and in class

of friction
force of
moving pair
)
Calculation

and self-

calculation method, mechanical
self-locking concept, and be able to judge
mechanical self-locking through force

analysis or efficiency analysis.
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~ | Course
Course ) ) ~ |Teaching o
Num. Teaching Requirement Period Objecti
Content modes
ves
locking of
mechanical
efficiency
(1) Master the static balance of rigid
Balance of . .
o ] rotating parts. Teaching
9 [rigid rotating o ] 3 ] 2,3
. (2) Understand the principle of dynamic in class
arts
P balance.
(1) Understand the equivalent principle of
mechanical system equivalent dynamic
Operation of |model.
machinery (2) Understand the concept of average
10 and speed and non-uniformity coefficient of 3 Teaching 23
adjustment of |mechanical operation, the causes and in class '
its speed adjustment methods of periodic and
fluctuation  [non-periodic speed fluctuation and master
the flywheel speed regulation principle of
machine periodic speed fluctuation.

V Period Distribution and Teaching Modes

Period Distribution: 1st-16™ academic weeks

Teaching modes:

1. Teaching in class: the teaching mainly relies on the in-class teaching, assisted by practice and
homework.

2. Online study: students can do online study and review the chapters with open online courses

independently, complete homework online and take exams online to obtain grades.

VI Assessment
Assessment
) Assessment | Evaluation of Course
Methods or Assessment Requirements o o
Weighting Objectives
Approaches
) Mechanical principle exercise
Conventional _
. set, a total of 8 assignments, 15% 3
assignment )
mainly to assess the students
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reviewing, understanding and
mastery of knowledge points in

each class.

Check attendance and
Classroom
performance on discussion or 5% 15
performance ) o
answering questions in class.

Complete a literature review on
institutions (5%). Finish

Big assignment innovative design and motion 20% 4
analysis of typical mechanism

(15%) by group oral reports.

Close-book exam includes
multiple choice questions,
) basic concept filling- in
Final exam . _ 60% 2,3
questions, analysis and
comprehensive analysis, and

calculation questions.

Note: 1. Assessment methods or approaches mainly include classroom performance, conventional
assignments, unit tests, mid-term exam, final exam, big assignments, course paper, project design and
works, etc.

2. Assessment requirements include frequencies of assignments, assessment methods (open-book,
close-book), and project design requirements, etc.

3. Assessment Weighting refers to the percentage that assessment methods or approaches take up in
the total score.

VII Textbooks and References

Textbooks:

[1] K& kBTG PR (BENRGE)  GERO , MUk Tk HiktE, 2016 4F

[2] BAEE. KENRT g PIREB SIS GEROEE) , HUCT R, 2012

[3] Teaching and Research Office of Mechanical Principle and Mechanical department of Northwest
Polytechnic University, Mechanical principle (9th Edition), Higher Education Press, 2018

Network resources:

[1] https://www.icoursel163.org/course/NWPU-20007?from=searchPage

[2] https://www.icoursel63.org/course/BIT-47016?from=searchPage

Written by: Jianxin Hu Reviewed by: Wei Ye
Date: 2021/5/31

338


https://www.icourse163.org/course/NWPU-20007?from=searchPage
https://www.icourse163.org/course/BIT-47016?from=searchPage

(TREAE) BFERY

Engineering Chemistry

Course name: Engineering Chemistry Course code: 31945

Course type: core curriculum-Compulsory and optional

Total teaching hours: 32 (Classroom Hours: 32,Experiment, computer or extracurricular practice 0
hours)

Credit: 2

Prerequisites: High school chemistry

Major: Mechanical design and manufacture and its automation, mechanical and

electronic engineering, process equipment and control engineering, civil engineering

Department:Department of Chemistry, Faculty of Science

I. Course Introduction

Chemistry is a natural science that explores the changes in composition, structure and properties of
atoms and atomic combined state units and their applications.The development of modern society is
inseparable from the intersection of chemistry, physics, machinery, civil engineering and
biology.Chemistry is not only closely related to these disciplines but also at the center of them. Engineering
Chemistry B is aimed at basic chemistry teaching for non-chemical engineering undergraduates.Through
the study of this course, | will understand the basic chemical concepts, properties of substances, chemical
thermodynamics, chemical kinetics, chemistry and energy, chemistry and environmental protection.From
the time of high school substances and reactions, rise to the level of chemical theory and engineering
applications.Through study, | can deepen my understanding of dialectical materialism, establish the spirit
of analyzing problems with scientific point of view, combine chemical theory and method with engineering
technology, analyze and understand chemical problems in engineering technology, and think deeply about
the relationship between chemical theory and chemical application and my specialty. This course starts from
the course ideological and political mode of collaborative education, integrates the ideological and political
education into the teaching process, gives full play to the main role of the classroom, and realizes the goal
of the ideological and political reform of the course.This course mainly carries on the ideological and
political content design from seven aspects, including the dialectical thinking, the responsibility and
mission of the role of youth, the consciousness of environmental protection, the spirit of craftsman, the

spirit of innovation, the patriotism, the consciousness of energy conservation and so on.

1. Course Objectives

Course Objective 1: This course cultivates students' dialectical thinking and makes them realize the
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responsibility and mission of the role of youth.As the Chinese characteristic socialist qualified builders and
reliable successors, insist on the dialectical materialism and historical materialism, combined closely with
the new era conditions and practical requirements, in a whole new field of vision to deepen to the ruling
communist party rule, socialist construction rule, law of development of human society, the thought of
socialism with Chinese characteristics to form the new era. Through the study of theoretical courses, |
realized the importance of the spirit of innovation and craftsmanship, and enhanced students' awareness of
environmental protection and energy conservation.

Course Objective 2:  Causes the student to the structure of the chemical problems in engineering,
material base, chemical reactions and energy, solution chemistry, materials and chemistry and its protection,
water pollution and protection, such as chemical and life, there is a comprehensive and systematic
understanding, especially for the basic theory, basic knowledge of the chemical can correct understanding,
and has the ability of initial application.

Course Objective 3: Can use the basic theoretical knowledge of chemistry, through observation,
analysis, experiment, induction, scientific abstraction, analogy association, experiment and other methods
to cultivate students' ability to find and solve problems, use the basic knowledge of chemistry and

experimental methods to analyze and study the practical problems in engineering.

I11. Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Engineering Chemistry
Index points of
graduation Content
requirements

the structure of the chemical problems in engineering, material base, chemical
reactions and energy, solution chemistry, materials and chemistry and its
protection, water pollution and protection, such as chemical and life, there is a
comprehensive and systematic understanding, especially for the basic theory,
basic knowledge of the chemical can correct understanding, and has the ability,
of initial application.

Can use the basic theoretical knowledge of chemistry, through observation,
analysis, experiment, induction, scientific abstraction, analogy association,
2 experiment and other methods to cultivate students' ability to find and solve
problems, use the basic knowledge of chemistry and experimental methods to

analyze and research the practical problems in engineering.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements
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Index points of graduation 1 5
requirements
Course objectives 1. 2 2. 3
Intensity of support H H

V. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Chapter

Course content

Teaching requirements

Teach
ing
hours

Teach
ing
type

course
objecti
Ves

1. Introduction

1.1 Chemistry and
Science and
Technology

1.2 Educational
purpose of
Engineering
Chemistry

1.3 The Discipline
System of Chemistry
1.4  The hierarchy
of the matter

15 System and
environment,
aggregation
phase,
conservation and
energy changes,
amount of matter and
reaction progress

and
mass

1. Master the basic concepts:
material quantity, aggregation
state, phase, reaction progress
and system;

2. Understanding the
chemical issues in
Engineering;

3. Introducing the
development of chemistry, so
that students understand the
development of things is
always advancing in the
twists and turns, enhance the
spirit of students moving
forward;

4. The development of
chemistry cannot be separated
from exploration, making
students  understand  the
importance of innovative
spirit in social development.

Lectur
e,Vide
0
Data,
Group
discus
sion

1,2

2. Chemical
composition and
aggregation state of
substances

2.1 Chemical
composition of
substances

2.1.1  Free radical
and Spectrum
Technology(The
production of free
radicals is the focus)
2.1.2
Biomacromolecule
2.1.3 Polymer
compound(key )

2.1.4 Cluster
2.15 Nonspecific
compound

2.1.6 Metal organic
compound

2.1.7  Coordination

1. Master the chemical
composition of substances,
the classification and naming
of substances;;

2. Master the structure and
properties of crystal and
non-crystal;
3. Master
dependence
application
4. Familiar with the ideal
gas, air humidity, aerosol and
other concepts, and
understand the environmental
pollution problems.

5. Through the relationship
between the crystal purity
control and the electronic
device function, the students
can understand that the
Chinese  technology  still
needs to be developed, and

the  solution
and its

Lectur
e,Vide
o]
Data,
Group
discus
sion

1,2,3
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Teach | Teach | course
Chapter Course content Teaching requirements ing ing objecti
hours | type Ves
compound(key, strengthen the student's sense
difficulty) of social responsibility and
2.2 Solid(key ) historical mission.
2.2.1 Crystal(key, | 6. By introducing the
difficulty) greenhouse effect , ozone
2.2.2 amorphous hole , acid rain and other
2.2.3 Solid | problems, to enhance the
adsorbent students' environmental
2.2.4 Solid waste awareness and social
2.3 Liquid and | responsibility.
LCD crystal
2.3.1  The Nature
and Application of
the Water
2.3.2 Vapour
pressure,
solidification  point,
boiling point, and
penetration pressure
of the solution(key,
difficulty)
2.3.3 Liquid fuel
2.34 Surfactant
substance(key)
2.35 LCD
crystal(key,
difficulty)
2.4 Gas and Plasma
2.4.1 ldeal Gas and
Actual Gas
2.4.2 atmospheric
relative humidity
2.4.3 Global
Atmospheric Change
2.4.4 aerosols
2.4.5 Plasma
(difficulty)
3. Structure of the | 1. Atomic theory: master the
material and  the | atomic structure and outer
properties of the | electron movement and filling
material rules;
3.1 electron motion | 2. Element periodic table:
state  outside the | master the development and
Lo Lectur
nucleus use of the element periodic e Vide
3.1.1 Wave-particle | table; 0’
3 duality is the basic | 3. The action force between 5 Data 19
characteristic of | chemical bonds and ' ’
. ) Group
electron motion | molecules: master the valence discus
outside nucleus(key, | bond theory of the reaction, sion
difficulty) explain the causes of covalent

3.1.2 Three methods
of electronic motion
state description

3.1.3 about electron
spin

compounds, ion compounds,
metal compounds, explain the
spectral phenomena; master
the intermolecular forces, and
explain the causes and
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Chapter

Course content

Teaching requirements

Teach
ing
hours

Teach
ing
type

course
objecti
Ves

3.14 Energy level
transitions and
atomic spectroscopy
analysis

3.2 Periodic laws of
the elements and
metallic materials
3.2.1 Electronic
arrangement of

multi-electron
atoms(key, difficulty)
3.2.2 element
periodic law (key)
3.2.3 Metal Key and
Metal Materials (key)
3.2.4 Distribution of
various elements in
the  human  body
(understanding,
familiar)

3.2.5 Drug Chemistry
(Understanding,
familiar)

3.3 Chemical
bond,intermolecular
force,polymer
materials

3.3.1 Chemical bond
(key, difficulty)

3.3.2 Van der Waals
force, Subvalent
force, and hydrogen
bond(key, difficulty)
3.3.3 polymer
material

3.3.4 molecular-level
transitions and
molecular absorption
spectroscopy

3.4 Crystal defective

ceramics and
composites

3.4.1 Solid Energy
Belt Theory

3.4.2 Crystal Defects
and Crystal Materials

3.4.3 Ceramic
Materials and
Composites

344 X-ray
diffraction and
electron

microanalysis

properties of atomic crystals,
molecular crystals, and ion
crystals.

4. Through the relationship
between electron  pairing
theory / molecular orbital
theory / hybridized orbital
theory, the students can learn
to learn to think critically.
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Teach | Teach | course
Chapter Course content Teaching requirements ing ing objecti
hours | type Ves
4. Chemical reaction
and energy source
4.1 Chemical
thermodynamics and
energy
transformation
411
Thermodynamic
energy U and its
changes
4.1.2 Caltermination
in during isoometric
process
413
Thermodynamic
energy changes and
enthalpy changes in
chemical
g??gggﬂigkey, 1. Master_ the energy
4.1.4 Standard Moore ?g;g{?;f}'%?oggss,the chemical
generation entropy limit of the chemical reaction;
4.2 Direction and 3. Master the relatlonshlp Lectur
Iihit of  chemical between the state funct!on e Vide
reaction (key and the degree of reaction 0’
4 difficulty) ' balan_ce and thelz degree of 8 Data, 23
4.2.1 Energy changes reaction progress; . Group
iﬁ ' spontaneous 4. U_nderstand the chemlc_al discus
reactions(key reaction speed and Its sion
difficulty) ' influencing factors; B
4292 Entropy 5. Mas_ter the con_wpo_smon,
vériation calculation and _appllcatlon of
4.2.3 Gibbs function electroqe reaction .anc.i the
variant generation and application of

4.3 Chemical balance
and reaction rate
4.3.1 Chemical and

Standard Balance
constants (key,
difficulty)

432 The

Relationship between
the Standard Balance

Constant and the
Standard Moore
Gibbs Function
Change

43.3 Reasons
affecting  chemical
balance  movement
and equilibrium
constants(key,
difficulty)

electrode potential.
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Teach | Teach | course
Chapter Course content Teaching requirements ing ing objecti
hours | type Ves
4.4 The redox
reaction and the
energy development
and utilization
4.4.1 Redox reaction
and energy changes
of the primary battery
4.4.2  Composition
and electrode reaction
of the primary battery
443 Generation,
calculation and
application of the
electrode
potentia(key,
difficulty)
444 Chemical
Power Supply
445 The
Development and
Utilization of Energy
ghghvi:;gal rgzg:gg 1. Master the ionized acid and
in an P AQUEOUS alkali theory, proton acid and
solution g base theory, and Lewis acid
. and alkali theory;
\?\}gakvgfkaakli si)clll?tioa:wnd 2. Master the basic concept
511 acid-alkali and simple calculation of
o acid-alkali reaction in
theory solution: Lectur
5.1.2 weak acid ; . e,Vide
. 3. Master the precipitation
5.2 Precipitation L . . 0
. and coordination reactions in
5 reaction and the solution: 6 Data, 2,3
coordination reaction ' . Group
. 4. Understands water quality .
in the  aqueous . discus
. and water protection. .
solution sion
53 Chemical 5. Introduces _the hazards of
réactions in phase water pollution, so that
equilibrium P and students can understand the
ngn-a LEOUS importance of sewage
solutigns treatment and  industrial
5.4 Water quality and upg_radlng, and strengthen
Water body protection environmental awareness.
6. Chemical reactions | 1. Master the principle of
and material | metal corrosion;
protection 2. Understand the protection
6.1 Occurrence of | and utilization of metal Lectur
metal corrosion corrosion; e,Vide
6.1.1 Chemical | 3. Familiar with protection 0
6 corrosion mechanism and application of 4 Data, 1,2,3
6.1.2 Electrochemical | polymer materials. Group
corrosion 4. Electrochemistry can be discus
6.1.3 Biological | used to generate electrical sion
corrosion energy, but also to accelerate

6.1.4 Corrosion rate
of metal

metals.
treat

the corrosion of
Students learn to
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Teach | Teach | course
Chapter Course content Teaching requirements ing ing objecti
hours | type Ves

6.2 Protection and
utilization of metal
corrosion

6.2.1 Selection of
corrosion resistant
metal materials

6.2.2 Coating

problems with dialectical
thinking.

5. Make students understand
the importance of innovative
thinking through the use of
metal corrosion.

protection method
6.2.3 Electrochemical
protection method
6.2.4 Utilization of
metal corrosion

6.3 Aging of living
bodies and polymer

materials

6.3.1 Photosynthesis
and Oxygen

6.3.2 Oxygen free
radicals

6.3.3 Aging of
polymer materials

6.4 Protection of
polymer materials
6.4.1 Light stabilizers
and antioxidants
6.4.2 Oxygen index
and flame retardants
6.4.3  Filler and
coupling agent

6.4.4 Electroless
Plating and Plastic
Plating

V. Course hours allocation and teaching method

(1) Distribution of course hours

Table4 Time allocation table for theoretical courses or theoretical teaching contents

Teaching method )
. Theory | exercise ) subtot
Teaching hour i seminar | hote
teaching | class al

Course content
Introduction 3 3
The chemical composition and

. 5 1 6
aggregation state of a substance
The structural basis of matter 5 1 6
Chemical Reactions and Energy 7 1 8
Chemical reactions in aqueous solutions 5 1 6
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Chemical  reactions and  material 3 3

PO

gross 28 3 1 32

(2) Teaching methods

In the course of engineering chemistry teaching, we should take the coordinated development of
students' knowledge, ability and quality as the goal, and earnestly carry out the educational idea of taking
students as the main body and teachers as the leading. We should follow the cognitive law of students,
attach importance to combining theory with practice, stimulate learning interest, guide independent
learning, and encourage personality development. It is necessary to strengthen the research and reform of
teaching methods and means, and strive to create a teaching environment conducive to cultivating students'
scientific literacy and innovative consciousness.

With the teacher to teach mainly, the student self-study as the auxiliary means. Chemistry and living,
water pollution and protection are interwoven into the corresponding chapters for discussion, which
increases intuitive understanding and is conducive to the acceptance of knowledge.

We should give full play to the role of the main channel of classroom teaching and the teaching means
should serve the teaching purpose. Multimedia teaching method is mainly used to increase the amount of
teaching information and broaden the horizons of knowledge as much as possible. At the same time, the
theoretical derivation and other knowledge should be supplemented by traditional blackboard writing
teaching to give students space to think.

Conduct special lecture and discussion sessions. Ask students to discover the role of chemistry in food,
clothing, housing and transportation, as well as the social concerns caused by chemistry, such as the
treatment of major diseases, food problems, environmental problems, drug problems and so on. Discuss the
two sides of chemistry and how to use chemistry correctly. Use water as the origin of all things and tell the
importance of water. Use the eyes to observe the water source in our living environment, discuss the
problem of water pollution, and lead to the necessity of water environment protection and treatment.

V1. Assessment

The assessment is to evaluate the degree of students achieving the course objectives

Table 5 Course objectives and assessment requirements

. Corresponding
Score category Assessment requirement Percentage objectives
Usual Attendance, class participation,
. . 30% 1,2
performance assignment completion

347



Score category Assessment requirement Percentage Corrgspo_ndlng
objectives
No less than 3000 words. Emphasis will
be placed on students' comprehensive
?Oouorlg ere;;o;t} grasp of the course, whether they can 20% 1,2,3
pap relate to real life and present their own
views.
Exam Close the book an_d score a_ccordlng to the 50% 123
scoring criteria

VII. Recommended textbooks and reference materials

Textbook:

Chen Lingen et al. Fundamentals of Engineering Chemistry, 3nd Edition, Higher Education Press,
2018.

Reference books:
Tong Zhiping. Fundamentals of Engineering Chemistry, Higher Education Press, 2008.

Teaching group: Li Zhang, Yubing Xiong, Benxia Li, Jiadan Xue, Peng Ye, Huagang Ni, Xiaoging Yan,
Xiaoting Hong, Yunnan Guo, Kun Zhang, Qinghua Tian, Cuiyun Zhang, Yun Tong

Written by: Cuiyun Zhang Reviewed by: Li Zhang

Approved by: Faculty of Science Teaching Committee

Date: May 6, 2021
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(CHURRERE B ) HFRHN

Syllabus of {Curriculum Design with Principles of Machinery})

Course Name/Title: Curriculum Design with Principles of Machinery
Course code: 31928

Course Type: Specialized Course, Compulsory Course

Total Teaching Hours: 40 (Classroom Hours: 40)

Course Credit: 2.0

I Course Introduction

This course is mainly about the kinematics and dynamics analysis and design of mechanism of the
machine. This course provides students opportunities to further deepen the theoretical knowledge, which
enable students to not only have general concept of mechanical kinematics and dynamics analysis and
design, but also take practice on calculation, drawing and technical data analyzation. Students are trained
to have the ability of choosing and using appropriate technical tools and modern engineering methods to
solve engineering problems, and at the same time cultivate the sense of self-discipline, the perseverance of

overcoming difficulties, the spirit and ability of practical innovation and solidarity and cooperation.

IT Course Obijective

Objective 1: Through curriculum design practice, cultivate students' sense of self-discipline,
perseverance in overcoming difficulties, as well as the spirit and ability of practical innovation and unity
and cooperation.

Obijective 2: Establish more complete concept for the analysis and design of mechanical structure,
kinematics and dynamics. Use the theoretical knowledge to make motion analysis and dynamic static
analysis of main mechanism of a machine. For example, by given the working requirements of a machine,
students should have the ability to calculate moment of inertia of the flywheel and design motion of the
cam and gear mechanism and draw necessary drawings and write instructions.

Obijective 3: Develop the ability to apply modern engineering tools on design the kinematics of the
mechanism. Fully understand the analytical method of dynamics. Practice on the procedure of design and
verification by the analytical method with cam mechanism.

Objective 4: Use the basic theories and methods to discover, analyze and solve practical engineering
problems. Improve students’ ability to analyze, judge, and make decisions. Cultivate the habit of
comprehensive analysis and comprehensive consideration of problems, and a good scientific attitude and

innovative spirit. More importantly, cultivate the ability to develop and innovate machinery.
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III Correlations between Course Objectives and Graduation Requirements

Graduation Requirements

Graduation Requirements

Index Point

Course Objectives

Graduation Requirement 3.2

Complete teaching links such as
course exercises, course design,
experiments, scientific and
technological training,
production practice and
graduation design. Have the
ability to apply the basic
principles and technical methods
of natural sciences and
engineering sciences to the
design of mechanical
engineering systems, complex
units and technological

processes with specific needs.

Course Objective 2,3

Graduation Requirement 10.1

Able to clearly express the
solutions, processes and results
of complex engineering
problems in the field of
mechanical engineering through
written reports and oral
statements, and understand the
doubts and suggestions of
industry colleagues and the

public.

Course Objective 1,4

IV Correlations between Course Content and Course Objectives

~ | Course
) ) _ |Teaching| =~
Num. Course Content Teaching Requirement Period Objecti
modes
ves
. ) 1. Design the linkage mechanism according Teaching
Design of linkage ) - o )
] _|to the design conditions given in the task in class
mechanism and its )
1 ] ) book. 2days| with 12,34
motion analysis and ) ] )
o 2. Make a motion diagram of the linkage books,
verification ) ) ) o
mechanism according to the requirements, handwriti
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Num.

Course Content

Teaching Requirement

Period

Teaching

modes

Course
Objecti

Ves

and determine the positions of the two or
three mechanisms required by the mission
statement.

3. Use relative motion graphic method to
make velocity and acceleration polygons.
4. Use kinematics analysis method to solve
the motion of linkage mechanism and
compare with the results by graphic
method.

5. Collect the movement of each position
of the slider obtained by analytical method
within the same student group, and draw
the line graph of the slider displacement,
velocity, and acceleration.

6. Carry out analysis and verification of
linkage mechanism movement.

7. Organize the design instruction.

8. Get familiar with the development of
China's super industrial equipment. Learn
from the spirit of the Chinese women's
volleyball team. Strengthen the
understanding of the importance and

arduousness of this subject.

ng on the
board and

videos

Dynamic static
analysis and
verification of

linkage mechanism

1. Draw the resistance line graph of a slider
by the given conditions.

2. Determine the moment of inertia and
inertial force of each link according to the
angular acceleration and center-of-mass
acceleration of each link and combine them
into the total force.

3. Decompose the force group according to
the rod group. Determine the reaction force
in each kinematic pair. Add the balance

moment to the crank.

2 days

Teaching
in class
with
books,
handwriti
ng on the
board and

videos

1,2,3,4
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Course

Teaching
Num. Course Content Teaching Requirement Period Objecti
modes
ves
4. Solve the forces by analytical method.
5. Perform dynamic static analysis and
verification of the linkage mechanism.
6. Organize the design instruction.
1. Gather the balance moments of each
mechanism from dynamic static analysis
obtained carried out by the students in the Teaching
same group. Draw diagram of the in class
resistance moment of the motion cycle. with
] 2. Draw diagram of the resistance torque books,
3 Design of flywheel and the driving work in one motion cycle. |2 days [handwriti| 1,2,3,4
mechanism
3. Find the maximum increment/decrement ng on the
work. board and
4. Determine the moment of inertia of the discussio
flywheel according to the maximum ns
increment/decrement work.
5. Organize the design instruction.
1. According to the movement profile of
the follower, make the diagram of
displacement, velocity and acceleration of Teaching
the follower. in class
2. Determine the geometrical size of the with
Design, drawing  |cam mechanism according to the given books,
4 and verification of |conditions, and draw the actual profile of | 2 days [handwriti| 1,2,3,4
cam mechanism the cam. ng on the
3. Apply analytical method on cam board and
mechanism design discussio
4. Perform cam profile verification by ns
graphical method and analytical method.
5. Organize the design instruction.
] 1. Select the offset coefficient according to Teaching
5 Gez?r mechanism the given design parameters. 2 days | inclass [1,2,3,4,5
design 2. Calculate geometrical size of gears. with
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~ | Course
) ) ~|Teaching o
Num. Course Content Teaching Requirement Period Objecti
modes
ves
3. Draw the gear transmission meshing books,
diagrams. handwriti
4. Organize the design instruction. ng on the
5. By understanding the application of board and
non-circular gear transmission in discussio
transplanting machine, enhance the sense ns
of innovation for further study.

V Period Distribution and Teaching Modes

Period Distribution: 17t -18™ academic weeks

Teaching modes:

1. Teaching in class: the teaching mainly relies on the in-class teaching, assisted by handwriting on
board, videos and discussions.

2. After class study: lead students do online reference searching and explore modern tools used for

mechanism design.

VI Assessment

Assessment Methods ) Assessment | Evaluation of Course
Assessment Requirements o o
or Approaches Weighting Obijectives

Evaluate from the performance
of the defense (such as whether
the expression is clear, whether
student understands the

Oral defense relevant knowledge points of 30% 1,4
the curriculum, can answer the
teacher’s questions correctly,
actively participate in the

defense, etc.).

The drawings and instructions
of four types of mechanisms
Project design will be evaluated according to 70% 2,3

the quality of correctness,

completeness, expression and
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format standardization of the

content etc.

Note: 1. Assessment methods or approaches mainly include classroom performance, conventional
assignments, unit tests, mid-term exam, final exam, big assignments, course paper, project design and
works, etc.

2. Assessment requirements include frequencies of assignments, assessment methods (open-book,
close-book), and project design requirements, etc.

3. Assessment Weighting refers to the percentage that assessment methods or approaches take up in

the total score.

VII Textbooks and References

Textbooks:

[4] ZUtH T WUEEREROHE ST GEZRO , &%EF Ak, 2002 4F

[5] k& RERES: PAREE CERXGE)  CGEZRRO , FUR T RGE, 2016 4

[6] Teaching and Research Office of Mechanical Principle and Mechanical department of Northwest
Polytechnic University, Mechanical principle (9th Edition), Higher Education Press, 2018

Network resources:

[3] https://www.icoursel63.org/course/NWPU-20007?from=searchPage

[4] https://www.icoursel63.org/course/BIT-47016?from=searchPage

Written by: Jianxin Hu Reviewed by: Wei Ye
Date: 2021/5/31
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CRBAE T EAL ) FERH
Basis of Big data Analysis

Course name: Basis of Big data Analysis Course code: 31947
Course type: Specialized courses, electives

Total teaching hours: 32 (Classroom Hours: 24, Experiment Hours: 8)
Credit: 2

Prerequisites: Basics of Computer Application

Major: Bachelor degree in mechanical design and manufacturing

Department: Department of Mechanical Design and Manufacturing

I. Course Introduction

"Fundamentals of Big Data Analysis" is an important professional basic course for the direction of
mechanical design and manufacturing major. It is a comprehensive and practical course. According to the
needs of cultivating application-oriented talents, the purpose and task of this course is to enable students to
understand the basic concepts, basic technologies and application scenarios of big data, understand the
basic principles and methods of big data analysis, and apply big data thinking and analysis methods to
solve problems related to their major. It lays a good foundation for further study and future work related to
big data.

The features of this course are as follows: strive to deepen students' understanding of the concept and
application of big data in programming methods, and let students first understand, then understand, and
finally master each knowledge point gradually through relevant examples; The whole process in harmony
"teaching, learning and practice" at an organic whole, strengthen students maintain national data security,
bear the social responsibility consciousness and individual purpose and a sense of pride, improve the
practice ability, independent thinking and problem solving skills, so as to use operating system correctly
and flexibly various knowledge to solve the problems related to the target, And for the follow-up

professional basic courses, professional courses to lay a solid foundation for learning.

1. Course Objectives

Course Objective 1: Mining the ideological and political elements behind the knowledge of data
science, and based on this, shaping the thinking system of data science from three aspects of "heart",
"prain" and "body", and cultivate students to become outstanding data scientist at the same time, pay
attention to training students' faith and stick to the spirit, to fulfill the social responsibility consciousness,
dialectical thinking ability, analysis and reasoning abilities, "insight" type and critical thinking ability, etc.

Course Obijective 2:  Understand the basic concepts of big data, big data collection methods and
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pretreatment technologies, and understand the basic principles of distributed big data processing
architecture Hadoop; Master the storage and management technology of big data, understand the basic
concept and structure of distributed file system, the principle and usage of distributed file system HDFS;
Understand big data calculation mode and analysis method, master the principle and application method of
typical algorithm; Have a preliminary grasp of the basic methods and common tools of data visualization.

Course Objective 3: Able to build experimental environment or download virtual machine
environment, understand the concepts and basic technologies related to big data; Able to use the basic tools
and methods of big data analysis to process and analyze case data, and cultivate the ability of hands-on,
independent thinking and problem solving.

Course Objective 4: Have the thinking consciousness to combine professional knowledge and
industry knowledge to conduct big data analysis, develop data-driven decision-making habits, and improve

the scientific insight and decision-making ability towards things.

111, Graduation requirements supported by course objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the course objectives and the index points of graduation requirements is

shown in Table 2.

Table 1 Index points of graduation requirements supported by Basis of Big data Analysis

Index points of
graduation Content
requirements
Ability to apply mathematics, science, engineering fundamentals and expertise
13 to solve complex engineering problems.
IAble to conduct research on complex engineering problems based on scientific
principles and using scientific methods, including designing experiments,
33 analyzing and interpreting data, and drawing reasonable and effective
conclusions through information synthesis.
Have the consciousness of independent learning and lifelong learning, and have
61 the ability to continuously learn and adapt to development.

Table 2. The supporting relationship between the course objectives and the index points of graduation
requirements

Index points of graduation
. 1.3 3.3 6.1
requirements
Course objectives 1, 2 3 1,4
Intensity of support M M M
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IV. Basic course content and teaching arrangement

Table 3 Relationship between course objectives and teaching content

Teach | Teach | course
Chapter| Course content Teaching requirements ing ing | objectiv
hours | type es
1 Definition of bi 1. Understand the concept of
déta g big data
9 The  source 2. Understand the source,
characteristics and characteristics and value of big
sionificance of bi data, and inspire students' sense
g 91 of pride in The Times. Lectur
1 data hat bia data look 2 1. 2
3. Data types of big fk Know what big data looks e
ike
gata Various 4. _ L_Jnderstand_ varioqs
abplication scenarios application scenarios of big
of big data data, and inspire students' sense
9 of social responsibility.
. 1. Master the concepts, tools
1. Big data .
collection: collection zgﬂectr;:)e;hods of big data
fgglzegtr?a gg::gg::gg 2. Master the concepts of data
methods cleaning, data integration and
9 Bi data data transformation
.re- rocesgsin' data 3. Understand the big data
9 gleaﬁin g- pre-processing process 6 Lectur 1. 2.3
inte ratgijé)n 4. Understand big data feature e T
con\g/ersion' processing methods
3 Feature 5. Souse students' dialectical
' . thinking and social
extraction, feature ibility for d .
selection and | responsi ility for data science
dimension reduction by understanding big data
of big data collection and pretreatment and
9 feature technology.
1. Understand the big data
1. Big data | processing platform
processing 2. Understand how big data is
platforms: Hadoop | stored
and Spark 3. Understand distributed data Lectur | 1~ 2. 3+
3 2. non-relational | warehouses 8 o
databases: NoSQL 4. Understand non-relational 4
3. Distributed | databases
database: HDFS, | 5. Cultivate students' big data
HBase, Hive thinking and seeking truth
spirit.
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Teach | Teach | course
Chapter| Course content Teaching requirements ing ing | objectiv
hours | type es
1. Big data
computing platform
(MapReduce)
2. Stream
computing: data
characteristics, key
technologies
3. Graph calculation:
Overview, Pgel
framework,  Spark 1. Master big data analysis
GraphX hod
4. Structured data methods
’ . _ | 2. Understand the concepts and
analysis model: hods of d S
regression analysis methods of data mining Lectur | 1. 2. 3.
4 . .| 3. Understand the big data 8
correlation analysis, - e 4
P computing model
classification - v
. . 4. Stimulate students' spirit of
analysis, clustering .
. honesty and respect in data
analysis calculation and analysis
5. Semi-structured ysis.
data analysis model:
structural  analysis
model
6. Unstructured data
analysis model: text
analysis
Big Data Mining:
Concepts, Methods,
and Tools
1. Overview of big
data visualization
2: . B'.g data 1. Understand the development
visualization - Co e
) of big data visualization
methods: text .
visualization technology;
' 2. Understand data
network e )
JE visualization methods; Lectur | 1. 2. 3.
5 visualization,  and L 4
A . 3. Master and initially apply e 4
multi-dimensional LT
S visualization tools.
data visualization - o
. 4. Stimulate students' pride in
3. Big data .
: L " | data science through
visualization tools: | ~. .. . .
visualization techniques.
such as  Excel,
Processing, Echarts,
Tableau, etc
Table 4 Distribution table of teaching content of experimental class
experi . E)_(p Each Experim . course
The main | erim require S
mental Content ; group of ental objecti
. equipment | ental . ment
project h Number | attribute ves
our
Experi | Build Linux
ment 1 | VIRTUAL Windows 5 g fundamen | compul 1 2.3
big machine in | XP tal sory o
data Windows
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process environment;

ing And set up the
platfor | Hadoop
m environment
.| Familiar with
Experi .
distributed
ment 2 .
Bi database HDFS; | Windows 5 g fundamen | compul 5. 3
da?a Use apis to read | XP tal sory ’
and write HDFS
storage
data

Experi | Application  of
ment 3 | MapReduce

big programming Windows 5 g fundamen | compul 5 3
data thinking to write | XP tal sory
calcula | big data
tion applications
Display

Experi | application case
ment 4 | data through data
big visualization Windows 5 g fundamen | compul 134
data tools; XP tal sory
visuali | Perform a simple
zation | analysis using the

chart shown.

V. Teaching method

This course is recommended to use multimedia teaching methods and blackboard writing methods
combined, teachers can choose the appropriate software and network equipment for teaching.

VI. Assessment

This course assessment is to evaluate the degree to which students achieve the course teaching
objectives and reflect the degree to which students achieve the ability training objectives. The specific
assessment methods, contents and corresponding teaching objectives of the course are shown in Table 5.

Table 5 Course objectives and assessment methods

Correspon
Score | Assessment | Perce : .
Assessment details ding
category | methods ntage S
objectives
It mainly assesses students' understanding
In class and mastery of basic concepts and theories,
10% 1. 4
Usual | Performance and focuses on Whgther students can put
performa forward their own opinions from them.
nce Routine It mainly evaluates students' ability to apply
20% | the basic methods and theories they have | 1. 2. 3
homework X
learned to solve practical problems.
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Correspon
Score | Assessment | Perce . .
Assessment details ding
category | methods ntage b
objectives
The Examine the students' understanding and
experime | Experiment mastery of the relevant basic knowledge,
20% . . e 1. 2. 3
ntal report and their practical ability in the actual
results experiment.
Exam Exam score | 50% Assess the students un_derstandmg and 5. 3.4
mastery of the relevant basic knowledge.

The grading criteria of this course for each assessment method are presented in Table 6.

Table 6 The grading criteria for each assessment method

Assessment methods

Standard for evaluation

In class performance

According to the students' usual class participation degree, according to the
students’ understanding and mastery of the basic knowledge to give a percentage
of the evaluation.

Routine homework

Single homework grade: according to the amount of completion and correct rate
according to the percentage of evaluation.

The overall grade of the assignment: a weighted average of all the individual
assignments is obtained and evaluated on a hundredth scale.

Experiment report

IAccording to the experiment report submitted by the students, the students will
be graded according to the detailed record of the experiment process and the
reasonable degree of the experiment results.

Exam

The final exam will be 100 percent based on standard answers and grading rules
prepared by the course leader.

The score distribution matrix of this course assessment method and course objectives is shown in

Table 7
Table 7 Assessment method and course objective score distribution matrix
Assessment 1 Assessment 2 Assessm_ent g Assessment 4
(In class - (Experiment
erformance) {RBLITE report) (K3) I=E
P homework) (K2) (K4)
(KL
Percentage 0.1 0.2 0.2 0.5
Score R
percent Objective 1 (M1) 0.5 0.2 0.2 0
age of —
coUrse Objective 2 (M2) 0 0.4 0.4 0.3
bjecti L
0 ejigrlv Objective 3 (M3) 0 0.4 0.4 0.3
each
assessm| Objective 3 (M4) 0.5 0 0 0.4
ent
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Assessment 1 Assessment 3

Assessment 2 Assessment 4

(In class - (Experiment
(Routine (Exam)
perfczr}inla)nce) homework) (K2) report) (K3) (K4

method

According to the average value analysis of the achievement of course objectives, the evaluation
criteria for the achievement of course teaching objectives are determined as follows:

Table 8 Achievement of course objectives evaluation criteria

Evaluation standard
Course objectives 90-100 80-89 70-79 60-69 0-59
excellence good medium Pass fail
Be able to Be able to Can not
Can correctly | Can correctly
fully and correctly correctly
understand understand
accurately understand understand
and master and master
understand . . and master and master
. the basic the basic . .
the basic the basic the basic
1. Understand the concepts of concepts of
. concepts of A . : . concepts of concepts of
basic concepts of . . big data, big | big data, big . . . .
. . big data, big big data, big | big data, big
big data, big data data data
. data - - data data
collection methods . collection collection . .
collection collection collection
and pretreatment methods and | methods and
. methods and methods and | methods and
technologies, and pretreatment | pretreatment
pretreatment : : pretreatment | pretreatment
understand the . technologies, | technologies, . .
L technologies, technologies, | technologies,
basic principles of and and
- . and and and
distributed big data understand understand
. understand . . understand understand
processing . the basic the basic . .
. the basic L . the basic the basic
architecture rincinles of principles of | principles of rincioles of rinciples of
Hadoop; princip distributed | distributed | PrNCP princip
distributed . . distributed distributed
. big data big data . .
big data . . big data big data
. processing processing . .
processing ; ; processing processing
. architecture architecture . .
architecture Hadoob: Hadoob: architecture architecture
Hadoop; P P Hadoop; Hadoop;
Can fully Can Can Be able to Can not
grasp the accurately accurately master the accurately
2. Master the storage and master the master the storage and master the
storage and management | storage and storage and | management | storage and
management technology | management | management | technology | management
technology of big of big data, technology technology of big data, technology
data, understand understand of big data, of big data, understand of big data,
the basic concept the basic understand understand the basic understand
and structure of concept and the basic the basic concept and the basic
distributed file structure of | conceptand | conceptand structure of | concept and
system, the distributed structure of structure of distributed structure of
principle and use file system, distributed distributed file system, distributed
method of the principle | file system, file system, | the principle | file system,
distributed file and use the principle | the principle and use distributed
system HDFS; method of and use of and use method of file system
distributed distributed method of distributed HDFS
file system file system distributed file system | principle and
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Evaluation standard

Course objectives 90-100 80-89 70-79 60-69 0-59
excellence good medium Pass fail
HDFS; HDFS; file system HDFS. use method;
HDFS;
Be able t Be able t nable t
e able to Able to Able to eqbe (] Unable to
fully and basically correctly
accurately accurately
accurately correctly understand
understand understand
understand : . understand the
. big data the big data : .
the big data . . the big data calculation
. calculation calculation .
3. Understand the calculation calculation mode and
. mode and mode and .
calculation mode mode and . . mode and analysis
. . analysis analysis .
and analysis analysis analysis method of
" method, method, ;
method of big data, method, method, big data,
2 master the master the
master the principle | master the . o master the master the
L L principle and | principle and e .
and application principle and N N principle and | principle and
. S application application N L
method of typical application application application
. ) method of method of
algorithms; Have a method of ) ) method of method of
L . typical typical . .
preliminary grasp typical . . . . typical typical
. . . algorithms; algorithms; . ] . )
of the basic algorithms; algorithms; algorithms;
Have a Have a
methods and Have a Lo S Have a Have a
S preliminary preliminary - Lo
common tools of preliminary preliminary preliminary
L grasp of the | grasp of the
data visualization. grasp of the . . grasp of the | grasp of the
. basic basic . .
basic methods and | methods and basic basic
methods and methods and | methods and
common common
common tools of data | tools of data common common
tools of data R S tools of data | tools of data
T visualization. | visualization. | .~~~ = S
visualization. visualization. | visualization.

VII. Recommended textbooks and reference materials

Textbook:

[1] Yaoxue Zhang. Introduction to Big Data, China Machine Press, 2018.9

[2] Reference books:

[1] Victor Meyer-Schonberg, Big Data Era, Zhejiang People's Publishing House, 2013.1.

[2] Li Jie, Ni Jun, Wang Anzheng. From Big Data to Intelligent Manufacturing, Shanghai Jiao Tong
University Press, 2016.5.

Teaching group:

Written by: Fanghua Ning

Fanghua Ning , Jiangming Jia

Course administrator: Fanghua Ning

Reviewed by: Wei Ye

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation
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(AT EL5E*) FERN
{Analysis and Synthesis of Mechanism)

Course name: Analysis and Synthesis of Mechanism course code: 31921

Course type: Specialized course (Optional course)

Total teaching hours: 32 (Classroom teaching: 32)

Credits: 2.0

Preparation course: Mechanical Design. Mechanical principle. Mechanical Drawing. Linear algebra
Applicable professional: Mechanical design and manufacturing and its automation

Department of Courses: Department of Mechanical Design and Manufacturing

I.Course Introduction

This course is an enhanced elective course based on courses such as engineering mathematics,
computer basics and skills, and mechanical principles. Taking non-standard parameter mechanisms
commonly used in mechanical engineering, like linkage mechanisms, cam mechanisms, combined
mechanisms, parallel mechanisms, etc., as objects, the modern design calculation methods are deeply
studied. Through the study of this course, students will be trained to further improve the ability of applying
computer-aided mechanism analysis and design and the ability to innovate in mechanical technology work.
At the same time, the introduction of mechanical development related character stories, practical cases,
principal extensions, and other methods through the teaching process can cultivate students' noble thinking,
sense of unity and cooperation, as well as a rigorous work attitude and a spirit of innovation.

II.Course objectives

Course Objective 1: Realize value guidance and quality training. Possess the scientific spirit and
professionalism of seeking truth from facts and striving for perfection, teamwork spirit and communication
skills, strong independent learning ability.

Course Objective 2: Preliminarily establish modern organization analysis and comprehensive design
ideas, and master the content, process, methods, design procedures and principles of modern organization
analysis and integration. Grasp the thinking methods and design types of mechanism analysis and synthesis,
and master certain mechanism optimization design methods, configuration synthesis methods, and
innovative scheme design methods.

Course Objective 3: Master the methods of literature retrieval and data collection related to
mechanical analysis and comprehensive methods, and be able to summarize the background, content,
research status and development trends of key technologies related to engineering issues through literature

analysis.
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III.Graduation requirements supported by curriculum teaching goals

The graduation requirements index points supported by this course are shown in Table 1, Table 2
shows the support relationship between the curriculum teaching objectives and the index points that support

graduation requirements.

Table 1 {Analysis and Synthesis of Mechanism) The index points of graduation requirements

supported

Graduation
Requirements Graduation requirement index point content
indicators point

Able to correctly identify the diversity of solutions to complex engineering
2.2 problems, and seek solutions to complex engineering problems in mechanical
engineering and their alternatives through literature research.

Understand the frontier status and development trends of mechanical engineering,
be familiar with the basic process of research and development of new products,
3.1 new processes, new technologies and new equipment, and have the attitude and
awareness of pursuing innovation in solving complex engineering problems in the
field of mechanical engineering.

Understand the core values of socialism, understand national conditions, safeguard
8.2 national interests, and have a sense of responsibility to promote national
rejuvenation and social progress.

Table 2 {Analysis and Synthesis of Mechanism)) The supporting relationship between the curriculum

goal and the index points supporting graduation requirements

Graduation Requirements
- ) 2.2 3.1 8.2
indicators point
Course objectives 2 3 1
Support strength M L L

IV.Basic teaching content and class time arrangement

Table 3 The relationship between curriculum objectives and teaching content

erio Teachin | Course
chapter Teaching content Teaching requirements P d g objectiv
methods e
Topic 1 1. Combine the teacher's research
(1) Innovative and case in the planting institution,
optimized design of stimulate students' interest in learning
. . . . . Classroo
planting mechanism and enthusiasm for innovation, and
1 . . . . . . 8 m 1. 2
(2) Motion analysis and | cultivate students' love for this major. teachin
optimization of typical 2. Master the consideration methods, g
textile mechanism design types, design procedures,
(3) Brief introduction of | design procedures, criteria and laws
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. Teachin | Course
chapter Teaching content Teaching requirements pedrlo g objectiv
methods e
mechanism performance of the comprehensive design of the
synthesis and evaluation organization;
method 3. Understand modern design
methods.
1. Understand the motion analysis
and optimization design method of
Topic 2 combined mechanism
(1) Optimal design 2. Master and understand the
method of gear linkage innovative design methods of
(2) Analysis of the mechanism configuration oriented to Classroo
2 Innovative Design Process | engineering problems, etc. 8 m 1. 2
of Typical Institutions 3. From the structure of the teaching
(Take the rice organization principle and the
transplanting institution as | coordination between the
an example) components, students are guided to
learn the spirit of self-discipline and
collaboration.
1. Combining current affairs hotspots
Topic 3 to introduce excellent mechanical
(1) Introduction to products around and in major projects
Parallel Mechanism to inspire students' home country
(2) Spiral theory feelings, pride and sense of mission.
foundation For example, our school’s alumni Classroo
3 (3) Analysis of Degree of | Wang xingxing at the 2021 Spring 8 m 1.2
Freedom of Parallel Festival Gala, "Ben Ben" robot cow. teaching X
Mechanism (4) Analysis of | 2. Understand the composition of the
Degree of Freedom of parallel robot system.
Parallel Mechanism 3. Understand the basic methods of
(5) Application Analysis | parallel robot design.
of Parallel Mechanism 4. Understand the industrial
applications of parallel robots.
Topic 4
(1> Mechanism process | 1. Understand the relationship
action and structure between process action and
selection mechanism selection Classroo
4 (2) Mechanism dynamic | 2. Understand mechanism dynamic 8 m 1. 2
balance analysis and balance analysis and design method teaching
design 3. Understand the concept of
(3) Dynamic design of mechanism dynamic design
mechanism
V.Teaching Methods

The teaching method is based on classroom lectures, supplemented by reports and exams.

VI.Assessment Methods

{Analysis and Synthesis of Mechanism) Assessment is to evaluate the degree to which students

achieve the teaching objectives of the course, reflecting the degree to which students' ability training

objectives are achieved. The assessment methods are shown in Table 4
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Table 4 Course objectives and assessment methods

Correspond
Evaluation | Points Evaluation Rules ing teaching
goals

Grade
composition

Mainly assess students' understanding and mastery of knowledge.

Evaluate students' participation in answering questions and class
Classroom

performance 10% | discussions. Each time it is graded on a hundred-point system, and 1

finally 10% of the average grade is counted into the total course
grade.
It mainly assesses the students' ability in institutional analysis and

comprehensive frontier related professional literature retrieval and
data collection, analysis, induction, and summary.

The report about the application background and basic knowledge
Report 1 20% | of modern organization optimization and synthesis related key 3
technologies is 35 points, the research status is 30 points, the
development trend is 20 points, and the content format is 15 points,
corresponding to the course goal 3.

The total score is calculated as 20% of the total score of the course.
It mainly assesses students' abilities in literature retrieval and data
collection, analysis, induction and summarization of parallel
robot-related majors. The report is about 35 points for the
application background and basic knowledge of key technologies 3
related to parallel robots, 30 points for research status, 20 points
for development trends, 15 points for content format,
corresponding to course objective 3.

The total score is calculated as 20% of the total score of the course.

Usual
grades

Report 2 20%

It mainly assesses the students' ability to retrieve, analyze,
summarize and summarize the professional literature related to the
dynamic balance and design of the organization.

The report has 35 points for the application background and basic
Report 3 20% | knowledge of the key technologies of the dynamic balance and 3
design of the organization, 30 points for the research status, 20
points for the development trend, 15 points for the content format,
corresponding to the course objective 3.

The total score is calculated as 20% of the total score of the course.

It mainly assesses students' mastery of institutional analysis and
basic knowledge and related design and analysis methods.

i The test paper structure and score distribution are as follows:
Final exam

Final 1. Short answer questions or drawing questions: 45 points,
exam paper 30% a 94 P

results corresponding to course objective 2

2. Calculation questions or analysis questions: 55 points,
corresponding to course objective 2
The total score is calculated as 30% of the total score of the course.

{Analysis and Synthesis of Mechanism) The grading standards for each assessment link of the course

are shown in Table 5.

Table 5 Course assessment method grading standard

Evaluation Evaluation Rules
Classroom Participation in teaching activities and understanding of ideological and
performance political activities
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Review Report

The review
report is mainly

evaluated from

the aspects of the

orderliness and

completeness of
the review

content, and the

standardization
of format

expression

Key technology application background and basic knowledge
(35 points): To be able to reflect the concept of the production
of the key technology and related basic knowledge.

Summary of research status (30 points): Summarize the
scientific issues and methods involved in the technology, and
cite the documents properly.

Development trend (20 points): It mainly reflects new
directions, new theories and new methods in related fields,
and it is best to be able to present your own opinions.

Content format (15 points): Abstract (5 points), keywords (5
points), and references (5 points) According to the
requirements of current journals, the report shall be edited and
typeset in a standardized manner.

Final exam

The final exam adopts a 100-point system and is graded according to the
standard answers and grading rules drawn up by the person in charge of the

course.

Refer to Table 6 for the score distribution matrix of assessment methods and course objectives.

Table 6 Assessment Method and Course Target Score Distribution Matrix

Classroom | Assessment 1 |Assessment 2|Assessment 34Assessment
performance| Creport 1) (report2) | Creport3) |, _.
(KO (KD (K2) (k3) |(Final exam)
(K4)
The propor_tlon of assessment 01 02 02 02 0.30
methods in the total score
Course
objectives 1 1 0 0 0 0
(M0)
The proportion of Course
course objectives in| objectives 2 0 0 0 0 1
each assessment (MD)
Course
objectives 3 0 1 1 1 0
(M2)

According to the {Institutional Analysis and Synthesis) assessment method, grading standard and

the course target distribution matrix, the evaluation standard of the course teaching target can be

determined as shown in Table 7.
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Table 7 Evaluation Criteria for Curriculum Objectives

evaluation standard

Course Course Course Course Course
objectives to | objectivesto | objectives to objectives to | objectives to
Course objectives reach the reach the reach the reach the reach the
average average average value | average value average
value 0.9-1 | value 0.8-0.9 0.7-0.79 0.6-0.69 value 0-0.59
excellent good medium Pass Fail
Basically,
The value Better . Y
. - realize value
guidance and realization of . ] .
- L - Better realize guidance and Failure to
quality training | value guidance . . .
. value guidance quality achieve value
have been and quality . . .
L and quality training. guidance and
completely training. . . A
. training. Have Basically, quality
realized. Possess the L
. . L a good possess the training. Does
Realize value guidance and Possess the scientific spirit AR P
. - o scientific spirit | scientific spirit not have the
quality training. Have the scientific spirit and e
S S and and scientific spirit
scientific spirit and and professionalis - -
R . L . professionalis professionalis and
professionalism of seeking | professionalism m of seeking . . . .
. m of seeking m of seeking professionalis
truth from facts and of seeking truth truth from .
= . truth from facts | truth from facts | m of seeking
striving for perfection; from facts and facts and ] L
g and excellence; | and striving for | truth from facts
have the spirit of teamwork excellence; excellence; .
L have a good perfection; and excellence;
and communication; have Possess Possess good
. teamwork possess a does not have
strong independent excellent teamwork . : L
. . . . spirit and certain the spirit of
learning ability. teamwork spirit spirit and S
o communication teamwork teamwork,
and communicatio . . o
L . skills; have a spirit and communication
communication n skills; . . L
. certain ability | communication and
skills; Possess Possess strong - .
. to learn ability; possess independent
strong independent . . .
. . independently certain learning
independent learning
learning abilit abilit autonomouis
g Y y learning ability
S . A more
Preliminarily establish .
o comprehensive . Cannot
modern organization Fully . Understand the Basically,
- understanding . understand the
analysis and understand the . ideas and understand the .
. . . of the ideas . ideas and
comprehensive design ideas and processes of ideas and
. and processes . processes of
ideas, and master the processes of modern design processes of .
. of modern . modern design
content, process, methods, modern design . methods to modern design
. design . methods to
design procedures and methods to solve specific methods to .
Y o methods to o . solve specific
principles of modern solve specific . engineering solve specific . .
o . . solve specific L engineering
organization analysis and engineering . . problems, and engineering
A . engineering . problems, and
integration. Grasp the problems, and basically be problems, and
o . problems, and . . have not
thinking methods and determine the able to clarify partly clarify .
. . N roughly L oo determined the
design types of mechanism direction of . the direction of | the direction of .
. . determine the direction of
analysis and synthesis, and structural . structural structural
. . . direction of . . structural
master certain mechanism analysis and analysis and analysis and .
. . . structural . . analysis and
optimization design synthesis to . synthesis to synthesis to .
. . analysis and synthesis to
methods, configuration solve actual . solve actual solve actual
. . . synthesis for L o solve actual
synthesis methods, and engineering . engineering engineering . .
. . solving actual engineering
innovative scheme problems. . . problems. problems.
. engineering problems.
synthesis methods.
problems.
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evaluation standard
Course Course Course Course Course
objectives to | objectivesto | objectives to objectives to | objectives to
Course objectives reach the reach the reach the reach the reach the
average average average value | average value average
value 0.9-1 | value 0.8-0.9 0.7-0.79 0.6-0.69 value 0-0.59
excellent good medium Pass Fail
Have a good Basically, -
- . Have a good g Y Inability to
Familiar with grasp of the master the
Master the methods of . command of . . master the
. . the literature . literature literature .
literature retrieval and data . literature . . literature
. retrieval . retrieval retrieval .
collection related to retrieval retrieval
. . method, check method, read method, read
mechanical analysis and ) methods, read method, the
. the report with the report the report
comprehensive methods, the report sentence of the
. clear structure, sentence sentence )
and be able to summarize .. sentences . . retrieval report
smooth writing, basically basically . .
the background, content, fluently, the is chaotic and
complete . smoothly, the smoothly, the .
research status and content is . . unorganized,
content, correct . content is content is .
development trends of key - basically . . the content is
. literature basically basically .
technologies related to o complete, and incomplete,
T citation, complete, the complete, the
engineering issues through the format and the format
. . standard format Lo format format .
literature analysis. . expression is o o is not
expression . expression is expression is .
basic standard . . standardized
basic standard | basic standard

VII.Recommended textbooks and reference materials

Recommended reference books:

Robert L.Norton: Design of Machinery An Introduction to the Synthesis and Analysis of Mechanisms

and Machines, ISBN: 9787111112471, China Machine Press, 2004.

Teaching team: Yu Gaohong. Zhao Xiong. Sun Liang. Ye Wei

Course leader: Yu Gaohong

Writing: Zhao Xiong

Reviewers: Yu Gaochong
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May. 07, 2021
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(AT SHIERAR) AN
Syllabus of {Mould Design and Manufacturing Technology)

Course Name(Chinese): %115 HiliEH AR* Course Code: 31961

Course Name(English):  Mould Design and Manufacturing Technology

Category of this Course: Specialized course(limited optional course)

Total credit hours: 32 lessons (including lectures: 28 lessons, experiment: 4 lessons)

Credits: 3.0

Prerequisite courses: Engineering materials and heat treatment, Mechanical manufacturing basis,
Interchangeability and technical measurement, Principles of metal cutting and machine tools, Mechanical
Manufacturing Technology.

Applicable major: Mechanical design and manufacturing and its automation, Mechanical and

electronic engineering, etc.
Department: Institute of mechanical design and manufacture

I. Course introduction

This course is an important professional elective course for students majoring in mechanical design,
manufacturing and automation. Through the learning of this course, students will understand the basic
principles of mold design, understand the structure and design methods of typical molds such as stamping
molds and plastic molds, and have the ability to formulate manufacturing process regulations for important
mold parts. Introduce the achievements in the field of mold manufacturing in China, integrate the spirit of
great craftsman into the teaching content, carry out classroom teaching, enhance students' sense of identity
with the implementation of the socialist system and national science and technology policy, enhance
students' cohesion and centripetal force, and lay a solid professional foundation for further theoretical study,
and finally achieve the unity of professional education and talent education.

I1. Course objectives

Objective 1: To cultivate students' ability to analyze and solve problems, rigorous and meticulous
craftsmanship spirit, selfless dedication spirit, integrity spirit of words and deeds, collective consciousness
of unity and cooperation, dedication spirit of arduous struggle, spirit of fearing hard work, and set up lofty
ideals and aspirations.

Objective 2: Understand the basic principles of material forming, be familiar with the structural

characteristics of stamping molds and plastic molds, and be able to understand the basic knowledge
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required for the formulation of mold parts processing and assembly process regulations

Objective 3: Have the ability to analyze the molding process and mold design, understand the new
process, new technology and new equipment of mold manufacturing, and have the ability to optimize mold
design and mold manufacturing processes on the basis of process and economic analysis

Objective 4: Based on the analysis of the material forming process, select and use appropriate
technical means and modern engineering tools to model, predict and simulate the mold design and

manufacturing process.

I11. Graduation requirements supported by teaching objectives

The index points of graduation requirements supported by this course are shown in Table 1, and the
supporting relationship between the teaching objectives of this course and the index points supporting

graduation requirements is shown in Table 2.

Table 1 Index points of graduation requirements supported by Mould Design and Manufacturing

Technology

Index points of
graduation Content of the index points of graduation requirements
requirements

Ability to use relevant knowledge and mathematical models of design,
1-3 manufacturing, control, etc. to compare and synthesize solutions to complex
engineering problems in the field of mechanical engineering.

Understand the current status and development trends of mechanical engineering,
be familiar with the basic process of research and development of new products,
3-1 new processes, new technologies and new equipment, and have the attitude and
awareness of pursuing innovation in solving complex mechanical engineering
problems.

Be able to select and use appropriate technical means and modern engineering
5-2 tools for modeling, prediction and simulation of complex engineering problems in
the field of mechanical engineering.

To understand the socialist core values, to understand the national conditions, to
8-2 safeguard national interests, has the sense of responsibility to promote national
rejuvenation and social progress.

Table 2 The supporting relationship between the course objectives of Mould Design and Manufacturing

Technology and the index points supporting graduation requirements

Index points of graduation 8-2
. 1-3 3-1 5-2
requirements
Obijectives 2 3 4 !
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Intensity of support M

IV. Basic teaching content and class arrangement

Table 3 Relationship between course objectives and teaching content

Cha

Teac

pter Teaching content Teaching requirement e hing opjec
on tives
S style
(1) Understand the basic theory
of stamping forming process
Basic knowledge of stamping (2) Familiar with common
(1) Stamping process and stamping die | stamping forming methods
(2) Stamping equipment and stamping | (3) Master the key points of
materials blanking die design Teach
1 Blanking die design (4) Through group discussion 4 ing in 1. 2.
(1) Typical structure of blanking die on the achievements and core clgss 3
(2) Design of the main parts of the | technologies of China's science
blanking die and technology in mold
(3) Process calculation related to | manufacturing, students'
blanking die design feelings of home and country,
sense of pride and sense of
mission are stimulated.
Bending die design (1) Understand the theory of
(1) Typical structure of bending die bending  deformation  and
(2) Process calculation related to | master the key points of Teach
9 bending die design bending die design 4 ingin | 2. 3
Drawing die design (2) Understand the principle of class X
(1) Typical structure of drawing die deep drawing process and
(2) Process calculation related to | master the key points of
drawing die design drawing die design
Q) Learn about the
Other stamping die design characteristics and application
Basic knqwledge of plastic moIgiing ranges of other stamping molds
(1) Plastic properties and plastic parts . Teach 2.3
3 design (2) Learn about the molding 2 ing in \4 .
(2) Injection molding equipment and | process for commonly used class
injection mold plastics
(3) Injection molding process (3) Master the design points of
the injection molding process
(1) Be familiar with the
structure of the single-parted
) o face injection mold
géggg;ﬁ-parted face injection  mold (2) Master the design points of Teach ) 3
4 Double-parted  surface and side the single-parted face injection 4 ::r;gslsn ‘4 A

pumping core injection mold

mold

3) Learn about
double-parted  surface
side-pump injection molds

the
and

373




e Less Teac objec
pter Teaching content Teaching requirement hing 0
on tives

S style
Other plastic molding mold design Learn about the application Teach
1) Compression mode design range and characteristics of -

5 2 ingin | 2. 3
2) Press mold design other plastic molding processes g X

class
(3) Hot flowway injection mold design | and molds
(1) Familiar with mold parts
_ diagram, master mold
Mold manufacturing process manufacturing process
plrocepdures veis of mold oart procedures
((ji;gra:ggess analysts ot -moid. par (2) Master the benchmark
(2) Benchmark  selection and | selection and installation of
i(n;talrl]atifon Oflparts o parts and be able to develop
3) The formulation of the route Teach

6 | Machining of mold parts routes N _ 4 |ingin é i
(1) Process analysis of mold part | (3) Be familiar with mold class | >
diagrams guidance and the machining of
(2) Benchmark selection and | emPplate-type parts
installation of parts (4) Be familiar with the mold
(3) Forming grinding of convex and qrinding of convex and concave
concave collage surfaces tile faces

(5) Cultivate students' spirit of
craftsmanship
Mold parts are machined with electric | [ earn the basics of electric
sparks spark processing
The basics of electric spark processing | Be familiar with the forming of Teach | ) o

7 . . . electric sparks 3 ing in 3
Electric spark forming processing Be familiar with CNC electric class
CNC electric spark wire cutting | spark  wire cutting and
processing processing

(1) Be familiar with the
grinding of the mold
Grinding and polishing of molds (2)  Familiar ~ with  mold
(1) Grinding of the mold polishing Familiar with the
(2) Mold polishing ) ) basic principles and
Fast molding and rapid molding . . .
technology characteristics of rapid molding )

g |(1) The basic principles and | manufacturing technology 3 I]Zafn 1. 2.
characteristics  of fast molding | (3) Learn how to quickly mold class 3
manufacturing technology and process
(2) A method of rapid molding and P L
processing (4) Learn about the application
3) Applic_ation of fast molding of fast molding technology in
technology in mold manufacturing mold manufacturing

(5) Cultivate students' spirit of
craftsmanship
Mold assembly process (1) Learn about the assembly of Teach

9 | (1) Stamping mold assembly stamped molds 2 ingin | 1. 2

(2) Heat treatment and surface | (2) Learn about the assembly of class
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e Less Teac objec
pter Teaching content Teaching requirement hing 0
on tives
S style
reinforcement technology for the | plastic molds
assembly mold of plastic molding | (3) Learn about mold heat
molds treatment and surface
(3) Heat treatment of the mold reinforcement techniques
(4) Chemical heat treatment of the
surface of the mold
Table 4: Experimental teaching content class hour distribution table
Main
. Number
equipment )
Name of . of . Corresponding
) ) or Experimental Experimental Course
experimental Synopsis . people . . course
) experimental hours ) properties requirements o
project ) in each objectives
environment
group
used
Familiarize | Mold 2 30 Elective course | Basic
ourself experiment
Mold Yo P
. with  and
disassembly 1. 2
i master the
experiment . .
dismantling
of the mold
Be familiar | Mold 2 30 Elective Basic 2
The with  the course experiment
preparation | preparation
and test | processing
mold of | and test
convex mold of
mold convex
mold

V. Teaching method
Teaching methods are mainly lectured in the classroom, supplemented by course reports, in-class

experiments and after-school assignments.

V1. Evaluation method

The assessment of Engineering Materials and Heat treatment is to evaluate the degree of students

achieving the teaching objectives of the course, which reflects the degree of students achieving the

objectives of ability cultivation. The assessment methods are shown in Table 4 below.

Table 4 Course objectives and assessment methods

Scores

Evaluation
parts

perce
ntage

Evaluation details

Related
objectives
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Scores SWELLEWEN | [PEree Evaluation details R_elat_ed
parts ntage objectives
The main assessment of students' understanding
In-class and mastery of basic knowledge;
performanc | 10% | Score each time by percentage. The average score 1. 2. 3
e for each session is 10% of the total results of the
performan The main assessment of students on mold design,
ce Course mold manufacturing and its related professional
report 20% | literature search and data collection, analysis, 2. 3
P induction, summary of the ability, the total score is
included in the course score of 20%.
Complete 2 experiments, experiment 1 is to let
students form an understanding of mold structure,
) ) experiment 2 is to strengthen students' perceptic
EXpﬁ:'me Ezlpse“pr:)]ftm 20% | understanding of matching processing, and finally | 2. 3. 4
according to the experimental report and
experimental performance to score, according to
the results of 20% into the course total score.
Final Exam It mainly assesses students' mastery of software
0 R . .
Exam result 50% | and their ability of usmg software tg deS|gn and 2. 3. 4
analyze complex mechanical system simulation.

The grading standards of this course for each assessment link of the course are shown in Table 5.

Table 5 The grading standards of this course

Evaluation parts

Grading standards

Usual performance

/According to the situation of answering questions, there are five grades:
excellent (90-100), good (80-89), middle (70-79), passed (60-69), failed
(below 60 points), on the basis of grades combined with class performance as
appropriate to give points.

IAccording to the completion of the experiment report and

graded.

. PRAZ LIS .
Experiment %?1{0?/&)4 result, there are five grades: Excellent (90-100), good (80-89),
’ middle (70-79), passed (60-69), failed (below 60).
. /According to the completion of the test, according to the scoring rules will be
Final Exam

The score distribution matrix of assessment methods and course objectives is shown in Table 6.
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Table 6 Assessment methods and course target score distribution matrix

Part 1 Part 2 Part 3
(in-class (Course report| ( Experimental Part 3
performance) ) report (exam) (K3)
(KD (K2) ) (K3
Percentage 0.10 0.20 0.20 0.50
Objective 1 (M1) 0.50 0.30 0.30 0.30
Percentage of |opjective 2 (M2) 0.50 0.30 0.30 0.30
the objectives
Objective 3 (M3) 0 0.40 0.40 0.40

VII. Recommended teaching materials and reference materials

Textbook:
[1] #&Sr, BRFEAERE 2, (BRI, MUkt R, 2020.07
[2] FRHL g, CREELHIERIARY, HUE Tk H MckE, 2016.01

&%
[1] AREENN g, CBLRBIEEHOARY, B Tk R4, 2012.03

[2] £7%, RER G, (PR p R SRR L 3G S AR S LRI, HUBRC ML i, 2013.06
[3] AREINGN, (kT2 EBABIT), =% 3A Hikdt, 2011.05

[4] BUT4, CEERISAIN T HRADY, A5 Tl HiRAE, 2015.06

[5] HstEs, (LRSS T, HUR L A, 2012.07

Teaching group:  Xiangsheng Li, etc. Course administrator: Jian Zhou
Written by: Jian Zhou Reviewed by: Xiangsheng Li
Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

Date: May. 07, 2021
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Syllabus of {Mold design and manufacture comprehensive practice)

Course Name(Chinese): A5 L5113t 45 A 92k Course Code: 31962
Course Name(English):  Mold design and manufacture comprehensive practice
Category of this Course: Professional Education (Practical Electives)

Total credit hours: 40 lessons

Credits: 2.0

Prerequisite courses: Engineering Materials and Heat Treatment, Fundamentals of Mechanical
Manufacturing, Interchangeability and Technical Measurement, Metal Cutting Principles and Machine

Tools, Mechanical Manufacturing Technology, Mold Design and Manufacturing Technology
Applicable major: Mechanical design and manufacture and automation

Department: Institute of mechanical design and manufacture

I. Course introduction

Mould design and manufacture of integrated practice is a comprehensive very strong practicality course,
by analyzing from the parts to the mold design and manufacturing processes of comprehensive training to
let the student to the mold design and manufacturing process completely, master the stamping die and
plastic mould design and manufacture method, knowledge of common mould processing technology and
related equipment,Have the ability of simple parts molding process design, mold design and mold
manufacturing process. Introduce the achievements in the field of mold manufacturing in China, integrate
the spirit of great craftsman into the teaching content, carry out classroom teaching, enhance students'
sense of identity with the implementation of the socialist system and national science and technology
policy, enhance students' cohesion and centripetal force, and lay a solid professional foundation for further

theoretical study, and finally achieve the unity of professional education and talent education.

I1. Course objectives

Objective 1: To cultivate students' ability to analyze and solve problems, rigorous and meticulous
craftsmanship spirit, selfless dedication spirit, integrity spirit of words and deeds, collective consciousness
of unity and cooperation, dedication spirit of arduous struggle, spirit of fearing hard work, and set up lofty

ideals and aspirations.
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Objective 2: Master of typical parts molding process and mold manufacturing process of the basic
theory and knowledge, with analysis of mold design and make mould manufacturing process capability,
understanding of mold design and manufacturing of new methods, new techniques and new equipment,
have in the product design based on the analysis of the requirements and production conditions or to
optimize the molding process,And the ability to analyze the reasonableness of product design from the
point of view of process.

Objective 3: Mastering the economic analysis method of mold manufacturing process can improve the
economic efficiency of mold manufacturing products through reasonable mold design, mold manufacturing

process and molding equipment selection.

I11. Graduation requirements supported by teaching objectives

The graduation requirement indicator points supported by this course are shown in Table 1, and the
supporting relationship between the teaching objectives of the course and the graduation requirement

indicator points is shown in Table 2.

Table 1 Index points of graduation requirements supported by Comprehensive Practice of Mold Design

and Manufacturing

Understand the current situation and development trend of mechanical engineering
frontier, familiar with the basic process of research and development of new
3.1 products, new processes, new technologies and new equipment, and have the
attitude and consciousness of pursuing innovation in solving complex engineering
problems in the field of mechanical engineering.

To understand the socialist core values, to understand the national conditions, to
8.2 safeguard national interests, has the sense of responsibility to promote national
rejuvenation and social progress.

Master the knowledge of economic analysis and decision-making methods of
11.1 technical schemes, economic evaluation methods of environmental protection and
theories and methods of technological innovation.

Table 2 The supporting relationship between the course objectives of Comprehensive Practice of Mold

Design and Manufacture and the index points supporting graduation requirements

Index points of graduation 8.2
. 3.1 111
requirements
Obijectives 2 1 3
. M
Intensity of support M M
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V. Basic teaching content and class arrangement

Table 3 Relationship between course objectives and teaching content

Cha

Teac

pter Teaching content Teaching requirement Lesson | hing 2?\2:
S style
1. Define design tasks
2. Master the general design
1. Designed to prepare process _ _
@&D) Design Specification 3. Through group discussion on Teach
1 the achievements and core 2 inain | 1. 2
(2) Desian instruction technologies of China's science cI%ss A
g u and technology in  mold
manufacturing, students'
feelings of home and country,
sense of pride and sense of
mission are stimulated.
2. Mold design 1. Parts of the molding process Teach
(1) Forming process analysis of analysis . . ing in
parts 2. Determine the tooling process class | 1. 2
2 (2) Determination of molding gf mglgaét;i N 10 and 3
method and equipment selection ' li g dents' spirit of practi
(3) Mold design 4. Cu tivate students’ spirit o ce
craftsmanship
3. Mold manufacturing process
design 1. Analysis of the manufacturi Teach
(1) The manufacturing process | na ysfls 0 IEi & manufacturing eac
analysis of the main working parts groc%so mold parts " . ";g In
3 | of the mold . etermine  manufacturing 12 class | , 4
2 Manufacturing process process procedures and .
orocedures 3. Trial mold parts and mold practi
(3) Parts processing and mold assembly test molds ce
assembly
1. Complete the drawing of the
4. drawing design main working parts of the mold
4 (1) The main working part parts | 2. Complete the mold assembly 10 practi 1.9
parts diagram drawing ce X
(2) Mold assembly drawing 3. Cultivate students' spirit of
craftsmanship
5. Group defense 1. Prepare course design reports
: i . as required .
5 (lrz)cl\:;lgei?s:]g?eagg manufacturing 2. Course design on-site 6 E;actl 2. 3
P gn rep defense, combined with PPT

(2) Reply to PPT

preparation five minutes report

V. Teaching method
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Teaching methods using classroom teaching, student practice design-based, supplemented by

curriculum design guidance, offline group discussion and communication.

V1. Evaluation method

The assessment of the comprehensive practice of mold design and manufacturing is carried out by
means of the combination of usual results, mold design and manufacturing process design report, group
defense, in order to assess the student's ability training goal to become the main purpose, in order to check
the students' mastery of each knowledge point as an important content, in which the mold design and
manufacturing process design report requires a detailed description of the mold molding process analysis
and design process of selected parts, mold manufacturing process design process, and to be able to use
professional knowledge for reasonable analysis.

Assessment results include: usual performance accounted for 10%, design report accounted for 60%,

defense score accounted for 30% (calculation results according to the grade of the score assessment).

Table 4 Course objectives and assessment methods

Evaluation | perce . . Related
Scores parts ntage Evaluation details objectives
Usual Usual . .
The performance in the design process, node check
0 H
perf(c)gman perfo;manc 10% and other comprehensive performance. !
More than 5000 words of design report (including
data access, analysis of the calculation process,
Mold mold design drawings), according to the
desian and completeness of the report, the main content
man%factu includes molding process analysis, economic
fin Desian analysis, molding of the main working parts of
rocgss e ogrt 60% the process procedures, molding methods and 2. 3
F()jesi n P equipment selection, mold design drawings.
e c?rt Also see if the design process takes into account
respults non-technical factors such as safety and
environmental protection. Requires at least 3
mold design drawings (including main working
parts drawings and mold assembly drawings).
Grou erf-cl)—:]r(re\anc The quality of the PPT production of the defense,
defenspe P o of the 30% | the clarity of the oral statement in the reply, the 2. 3
defense performance of the answer to the question.
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Table 5 The grading standards of this course

Evaluation parts

Grading standards

Usual performance

/According to the situation of answering questions, there are five grades:
excellent (90-100), good (80-89), middle (70-79), passed (60-69), failed
(below 60 points), on the basis of grades combined with class performance as|
appropriate to give points.

Mold design and
manufacturing process
design report

Content integrity (30 points): Whether the design report is
Design report more than 5000 words (including the calculation analysis
is the process). Whether combined with the theoretical knowledge of
summary of \no1d molding and production practice around the molding
students’ |orocess, mold manufacturing process, molding equipment,
design processgechnological advanced, environmentally friendly and other|
and content, on the design process of key technologies, product
achievements, aconomic analysis, mold manufacturing process, advanced

mainly from technology and other aspects of the elaboration or analysis.
the content

Design rationality (30 points): whether the mold process and

inteqrity, manufacturing process design is reasonable, whether the basis

design g adequate, whether to take into account the impact of
rationality, non-technical factors.

drawing
specification, Drawing specification (30 points): whether the drawing is
description complete, whether the expression is correct and clear, whether,

expression andthe label is complete specification, etc.

format  [Description expression and format specification (10 points):
specification Whether the report description is accurate, whether the level is
and other  [clear, whether the language is smooth, whether the structure is
aspects of [reasonable, whether in accordance with the format
assessment [requirements of the task, whether it meets the school's design
and evaluation|report specifications, whether it meets the requirements of the,
instructor.

Group defense

On-site or online video defenses need to be combined with PPT to report
design processes and results. According to the reported performance (e.g.
PPT production quality, clear expression, whether non-technical factors are
taken into account, whether the answer questions are correct, etc.), there are
four levels: excellent (90-100), good (75-89), medium (60-74), failure (less
than 60 points).

The score distribution matrix of assessment methods and course objectives is shown in Table 6.

Table 6 Assessment methods and course target score distribution matrix

Part 1 Part 2 Part 3
(in-class (Design (Group
performance) report) defense)

(KD (K2) (K3)
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Part 1 Part 2 Part 3
(in-class (Design (Group

performance) report) defense)

(KD (K2) (K3)

Percentage 0.30 0.30 0.40

Objective 1 (M1) 0.50 0.30 0.30

Percentage of | Spiactive 2 (M2)

the objectives jective 0.50 0.30 0.30
Objective 3 (M3) 0 0.40 0.40

VII. Recommended teaching materials and reference materials

Textbook:

[1] E5R5E. SRV SHER TN CGBARO . L. BlREARoRH eE, 2015

S

[1] AAEA. PUbHIE T 222 =), bRt HUBCTMb Hh R, 2017.

[1] PR, SERTEL RSO S HlE T, st HUBCTL Ak, 2001,

[2] MY, AL, PR BT IT T JERt: HUBCA AR, 2009.
[3] sk4Eer. VERBL A TN dbat: fese Tk ki, 2011

Teaching group:  Xiangsheng L., etc.

Written by: Jian Zhou

Course administrator: Jian Zhou

Reviewed by: Xiangsheng Li

Approved by: Teaching Committee of Faculty of Mechanical Engineering and Automation

383

Date: May. 07, 2021



(Blbweit GBI ) #EEKRMA

WRESREMR: Bt G300 RIZHS: 31672

RIEEILBFR:  Graduation Design (Thesis)
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EAEA: HURE TG S B Tk
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—. IRIEE T
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ATV AH S AR 7 BRI A i 75 R AN ZR AN BEAT B2 AT 78 AR i) 22 g

2 T BNV BT, A A S e R R 25 HEAT T A SR RO RBIE . Wit L n T R,
T SCHRE IR A AP ORI, BraR2s AR Bt A e Bt BaRI0 77 R AURE ST, GRS A IER Al
BB T B B SRR BOR TG FE A e, B oR A E R TR RO RR . 7
VEMEEARFN, B p A AR R SCIR MR A AL B A S N H R AT TR AT IS, i
FA TR AR 95 HR SR e
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