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Undergraduate Program of Mechanical design,

manufacturing and automation
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The Mechanical Design, Manufacturing and Automation engineering aims to cultivating
outstanding engineering and technical talents who can apply their expertise and skills to solve
complex engineering problems in the mechanical engineering and rail transit equipment
disciplines.

The specialty originated from the machine department established in 1919 of the Tangshan
Road Mining School (predecessor of Jiaotong University), which has a history of 100 years, and
has experienced many relocations, from Tangshan to Emei and finally settled in Chengdu. In 1952,
it was renamed as the railway mechanical major after the national department adjustment. In 1996,
the mechanical engineering and automation speciality was established on the basis of the railway
mechanical major. In 2001, some specialized directions of this speciality are merged and formed a
new speciality, the vehicle engineering, and the original speciality was renamed as the mechanical
design, manufacturing and automation, which has been used until now. Since the establishment of
this speciality, more than 30,000 undergraduate talents have been cultivated for the mechanical
engineering and rail transportation equipment industries.

The specialty began from the railway, developed with the railway, and grew up with the
development of the rail transit industry. Hence, both the history and the era have endowed this
specialty with the distinctive rail transit characteristics. Now, it has become an important base for
cultivating talents and conducting scientific researches. Besides, it has won many honors: this
speciality is the main major of the mechanical engineering discipline of the first-level national key
disciplines in our university. In 2008, it was awarded the national brand specialty. In 2009, it
passed the assessment of the Ministry of Education, and was rated as excellent. In 2010, it became
an pilot speciality of the national “Excellent Engineer Program” of the first batch. In 2012, it was
selected as one of the national “Pilot Program of Comprehensive Professional Reform” specialities



of the first batch. In 2015, it passed the engineering education professional certification.
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Program Name: Mechanical design, manufacturing and automation
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Based on the requirements of the rail transit equipment industry and the mechanical
engineering discipline, this speciality aims to cultivate excellent engineers and technicians who
understand the basic theories of mathematics, natural science and engineering sciences as well as
the professional knowledge of the mechanical engineering, who has good humanistic quality,
professional quality, international perspective, innovative spirit and social responsibility, who has
the ability to solve complex engineering problems in the fields of mechanical engineering and rail
transit equipment by making comprehensive use of the knowledge and skills, and who are able to
conduct engineering design, manufacturing, automation, testing, scientific researches and other
works relevant to the mechanical engineering and rail transportation equipment industries. He or
she would become a distinguished engineer, an excellent researcher, or an industry leader of the

rail transportation equipment field after graduation by pursuing professional practices and further
studies.
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The goal to achieve in the 5 years of graduation: achieving the professional skills and
professionalism of the engineer level, solving complex technical problems in the field of
mechanical engineering as engineers, technical backbones or researchers, and becoming an
candidate to be senior engineers, industry experts and senior researchers.
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In order to achieve the training objectives of this major, students should meet the required
requirements in knowledge, ability and quality when they graduate. In terms of knowledge
structure, students need to master the basic theories and methods of mathematics, natural science,
engineering science and mechanical engineering, and have the professional knowledge and skills
of a specific professional direction (mechanical manufacturing, mechanical electronics,
engineering machinery, lifting and transportation machinery, die design). In terms of ability
structure, students should have the ability to analyze, design and research technical problems such
as design, manufacturing and control in mechanical engineering field, taking into account various
external factors. Students should also have strong system concept, international vision, innovative
thinking, communication and organizational leadership. In terms of vocational quality, students
should have excellent ideological and moral character, humanistic quality, professional norms and
social responsibility consciousness, and be able to adapt to social development and technological
progress through independent learning.
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Requirements of knowledge structure:
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1. Master the basic theory of mathematics, natural sciences and engineering sciences, as well
as the professional knowledge of mechanical engineering, and be able to use the knowledge to
solve complex engineering problems such as design, manufacturing and control in the field of
mechanical engineering.
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Requirements of ability structure:
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2. Analytical ability. The Graduates can apply the basic principles and methods of
mathematics, natural sciences and engineering sciences to identify, express and analyze technical
problems such as design, manufacturing and control, and obtain effective conclusions based on
literature research.
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3. Design/development capability. Students can provide solutions to practical problems in
mechanical engineering, design systems, components or processes to meet their needs, and
embody innovative ideas in the design, taking into account social, health, safety, legal, cultural
and environmental factors.
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4. Research ability. The Graduates can conduct scientific research on practical problems in
mechanical engineering based on scientific principles and methods, including experimental design,
experimental implementation and experimental data processing and analysis.
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5. Ability to use modern tools. The Graduates can develop, select and use appropriate
technology, resources, modern engineering tools and information technology tools to predict and
simulate technical problems such as design, manufacturing and control, and understand their
limitations.
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6. Ability to deal with social, environmental and sustainable development issues. The
Graduates can make rational analysis based on relevant background knowledge of mechanical
engineering, evaluate the impact of the program on environment, society, health, safety, law,
culture, environment and sustainable development, understand and clarify their responsibilities,
and maintain the sustainable development of society.
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7. Cooperation and organizational capacity. Good sense of teamwork and organizational
coordination, able to assume the role of individual, team members and leaders in a
multi-disciplinary technical team.
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8. Communication skills. Graduates have good communication and interpersonal skills, can
effectively communicate and communicate with peers in the industry and the public on specific
issues, including writing reports and designing manuscripts, presenting speeches, clearly
expressing or responding to instructions, and have a certain international vision, and can
communicate and respond to cross-cultural background. Communication.
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9. Project management capability. The graduates can understand and master engineering
management principles, economic principles and decision-making methods, and can undertake
and complete project management tasks in specific projects in the field of mechanical engineering.
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10. Learning ability. The graduates have the consciousness of autonomous learning and
lifelong learning, and the ability to learn independently and adapt to the development of society
and technology.

RS HER:
Requirements of qualification structure
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11. Ideological quality. The graduates have good ideological and political quality, scientific



world outlook, outlook on life and values, and can practice socialist core values.
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12. Professional norms. The graduates have humanities and Social Sciences literacy and
sense of social responsibility. They can understand and abide by engineering professional ethics
and norms in engineering practice and fulfill their responsibilities.
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13. Innovation consciousness. The graduates have innovative consciousness,
entrepreneurship and critical thinking, which can be reflected in all aspects of solving practical
problems in mechanical engineering.
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Degree: Bachelor of Engineering
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Main Subject: Mechanical Engineering, Mechanics
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Main Course : Theoretical Mechanics, Mechanics of Materials, Hydrodynamics,
Thermodynamics, Mechanical Engineering Drawing, Mechanisms and Machine Theory,
Mechanical Design, Manufacturing Technology, Basic Testing Technology, Control Fundamental,
Fluid Transmission and Control (Bilingual), Mechanical Accuracy Design and Testing Foundation,
Principle and Application of Single-chip Microcomputer, Finite Element Analysis, Mechanical
Vibration, Motor and Motion Control, Machine Learning, Engineering Economy and Project
Management.
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Major of | T.FEH LA i 1. 4. 6. 10,
Constructi = fR1& o7 e 12
on Construction | Distributional 7Th Scj};)llt)&f?\:/ﬁeicl? E;‘l
Machinery| Machinery Electives Semester ’ - EhE-
Tectonics
BRER LRI fRAE %7 .
Railway Line | Distributional 7Th SC)EL@?\:/IEIT E:l
Machinery Electives Semester ) - Eng.
a Qﬂ: Parae MY
RESLEIRA) BTEM|
¥y It WLk TF2 2= Bx
Distributional 7Th
Crane Metal . Sch. of Mech. Eng.
B Structur Electives Semester
e E Iz ructute
LTS | S LG
: % 57 =Y .
Mg]qr of Lifting and Distr[gi%ﬁ?ional - ;Ti/ﬂ HULL R 5 e
Lifting | Transporting Flectives Semeste Sch. of Mech. Eng. |1+ 4+ 6. 10,
and | Machinery v r 12
Transporti TR
E W REEE Macrlll%ne i 7 25 FR A& 557 245
et Y Electrical i AN TR
Specialized Distributional 7Th
. Control . Sch. of Mech. Eng.
Restricted Electives Semester
C System of
ourses
Crane
Mﬁ%ﬁﬁiﬁj i -
¥ Rz 5750 H g e
Mechanical | Distributional 7mh | JUCLEE S
Manufacturing| Electives Semester ’ - Bng.
Technology
M%%%gm
TEAR & 2L
CNCand |, W BT e
S (3 Machining Distri utiona T Sch. of Mech. Eng
IR ilbes Electives Semester ’ ’ ’
; Technology of
77 1¢1 ,
Maior of Machine Tools
) : 1. 4. 6. 10
Mechanica| AU H1E T2 T 12\ )
Lo s
Manufactu| Mechanical PRAE o557 1
ring Manufacturing | Distributional 7Th B L7 e
. Sch. of Mech. Eng.
Process Electives Semester
Equipment
Design
@ﬂ%@%% s -
2 FR A T2 s T
Automated | Distributional 7Th Scﬁlﬁ?\:/ﬁeih% ][?131
Manufacturing| Electives Semester ’ - Ene
System
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L R
=i A P~
£ 1 . s
Modelingand | M| AT e
Simulation of | ' 1r routiona S Sch. of Mech. Eng.
electromechani Electives emester
cal systems
Bl EE,?\ G
P | W ez BT e
LTAURBRE i DiaFa:)l;tis of Distributional 2 7Th S ?}Wff/{h: gﬁ

Specialized | Major of " gn b Electives Semester | OTMEC ENE 1 40 6, 10
Restricted |Mechanica E .ec‘iromec an 12
Courses land ical System

Electronic | 1 B — 444k, £
ML - I% o 7 M/H»: YT
gt | ME TR e
M . Distributional 2 7Th
echatronics Electi S ter |Sch- of Mech. Eng.
System Design ectives emester
HLEF AR MRz 7% g e
Robot Distributional 2 7Th S T{ng\:jif ][i:m
Technology Electives Semester |>C0 O1 vieeh. Eng.
EAEBHFE
Practice Course
14520y, Hrpang 14 225y, IREE 0 229y, {2 0 20
A total credits of 14, including 14 for compulsory courses, 0 for distributional electives and 0 for free electives
\ THREWER
TRNSEE E LA
s . BRAE] s N Indicat N
R WA RRER | sy | %9 gpgaey | gpigeps | it | gy
Nature of : In-class which
Course Type Course Name Credits . Semester School Notes
Course practice Support
credits Graduation
Requirements
HAR R g Dl 552 4 TR
% ZI% En in]e:efilwl"ﬁaﬁlin A Conjlé jﬁso 2 2 2Nd Engineering 6. 12
Y. SaE & & £ pulsory Semester | Training Center
ol ] ETTE— i

RS iR B PRAZ U T ik 2 N

B, EEMPSZ>]| Mechanical Principles Conjlé ﬂfs o 1 1 Short Scﬁl@%ﬂiif E; 2. 3. 6. 8

HE\V#Eit Curriculum Design puisory Semester 2 ’ - Bng.

Meaining. | BUMEL ORI % 6 ] TL
Training, WA RFE T e 6 4 N 122 e Ay 8 Ji
Practical | Mechanism Curriculum D L1z 1 1 6Th UKL 5 e 2. 3. 6. 8 |The first 8

. Compulsory Sch. of Mech. Eng.
Training, esign Semester weeks

Integrated LA g AL e

Curriculum MQW‘%/’F.D B SR N 6 s s J5 8 Ji

. - Practice of W& P LR |14 24 34 9.
Design, Social . 1 1 6Th Later 8
Electromechanical Compulsory Sch. of Mech. Eng. 13
and Inteerated Desien Semester weeks
Cultural ntegrated Lesig
Quality SN i 3
. N - A g NYA > (m QYA 2N
Practice, Professional Cognition C Mﬂl’ 1 1 Short S ﬁlmfjl\:/ﬁif Eﬁ 6+ 7. 12
Graduation Practice ompuisory Semester 3| > O Vieeh- ENg.
Internship
and it G0 Ny %8 oy e
Graduation Graduation Design C HJIMIT - 8 8 8Th S T{LWP]\:A%I}T E:l ]\62‘130\ 4]‘ 35‘
Design (Thesis) ompulsory Semester [~ 01 MIECH ENg-1 0~ 10
EFTAL Y
Diversified course
L4 ggy, Hhanig 0 %25y, WRIE 4 %5, w20 %5
A total credits of 4, including 0 for compulsory courses, 4 for distributional electives and 0 for free electives
‘ TREGER
R WAL FK WEHR | pargy | F0 opgay | grgey | [ndicators | gy
Nature of : In-class which
Course Type Course Name C Credits . Semester School Notes
ourse practice Support
credits Graduation
Requirements
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= SRS o M/ﬁ» VAT
P R B , BT R |
ps2zpliEss | Product Quality Control Semester Sch. of Mech. Eng. >
Interdisciplin PR, pr— fRi&21T,
ary Courses (& HI.Q%IJLEl.Eﬁlb ) B 7 2EH Ul T RS2 4 Ay
Introduction to Intelligent | =~ P%= 2 7Th Sch. of Mech. E 1. 13 Limited to
Manufacturing Dlsérl;bcltlit\l]‘;nal Semester |°S1- 0f Mech. Eng. 3 courses,
NI N . A S e 4 credits
REDURE it 97 2 | L TR
Aesthetic Introduction to Industrial 2 7Th School of 1. 3
Education Desion S Architecture and A
Courses & emester Design
BT BUNL LB
Innovation and Entrepreneurship Practice
2 gy, Hoaz 0 520, BRIZ 2 20, EM2 0 0
Atotal credits of 2, including 0 for compulsory courses, 2 for distributional electives and 0 for free electives
\ TREIER
TR SEER £ 790
\ s PR : \ . Indicat \
AT WA PRIER | psny | 0 spgey |  gpimesy | Indiatos gy
Nature of . In-class which
Course Type Course Name Credits . Semester School Notes
Course practice Support
credits Graduation
Requirements
5=
1 T
. o Leadin
BTN R H 27 303 o
Innovative D) 2 2j " AU LA e participati
Entrepreneurship Training Sch. of Mech. Eng. t1
Program Semester on at least
one
project
lusio
B conc
Distributional 4 6 zg 89, n
Elective FHEZ
Hegigiz
/b1 I
gﬁ%iﬁkﬁ”% Leading
I A AL SREGT H 2-7 224 N or
PALSERY . 2| Individualized Experiment 2 2 27 g Emglﬁf ]Ej“ participati
ﬂﬁ%\ A Project Semester |>° OF viech. Eng. on at least
PhEESE one
Innovation project
and conclusio
Entrepreneur n
ship Training Tt
Ecd e
Program, = Zi i %
Personalized ,,\’1 Tii
Experiments, /Lea dfn
Subject N i o 2.7 221 \ . g
Competition, | K=AFHFIZR K ’ ) 97 . Pk A2 2B articiati
Innovation SRTP S " Sch. of Mech. Eng. gn at lgast
Lectures, etc emester
one
project
conclusio
n
EXE &
He @z
b1 I
Leading
X . - M/ﬁ N2, 7
TR 2T g R or
Engineering Practice 2 2 27 Sch. of Mech. E participatt
& & Semester |[~° - OF VieCh Bg. on at least
one
project
conclusio
n
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AFTAL I 2R

RALH—

HRISE. A SR
Pefzty. 2% ey
R, O i
PSS EX YO
Innovation Wirﬁing
and ny
Entreprencur SRl ) o | FTEP mes the first
ship Training | Discipline Competition 27 1Sch. of Mech, Eng. prlﬁ-e a
Program, Semester this
. university
Personalized or the
Experiments, third prize
Subject at the
Competition, provincial
Innovation level or
Lectures, etc above
WBHFT
A compulsory part
FLoszgy, Hnig o525y, B 055, wiE 0 %o
A total credits of 0, including 0 for compulsory courses, 0 for distributional electives and 0 for free electivesge
HEEAVESR
\ WP farR A
R WA WRILH | gosgy | P8 | gy | Indicators | g
Course Type Course Name C ure o Credits | " <25 | Semester School wihie Notes
ourse practice Support
credits Graduation
Requirements
RPFEGER K 5o BRI O
T, i S
BFBIESMUTE | Comprehensive Quality e 1-8 %44 IR
Comprehensi | [mprovement Courses for C T 0 0 1-8 Communist Youth |7, 8. 19, 13
ve Quality | College Students (The ompuisory Semester |League Committee
Improvement Second and Third
Courses for Classroom)
College
Students,
Assessment of | 52k fh A Y v LG R i)
Stude'nts' Assessment of Students' C JMIT 0 0 fall P}11$ 1 ﬁ{lé)dep t. of 12
Physical Physical Fitness ompuisory Semester | o ucation
Fitness
oyt 245 161
Total Credits Credits: 161

>y

H:

L URRE W o R A AL IE IR EREE A4 7K,

e

R T EREE IR IR, AREUHARIE B IRE

2.8 AL sk 2

5y

AT AR N AL EDR, R

Regk PR g 5 KOiH, Hrb: MELSEER . R8T

FESCER . SRTP Il H WAL Bt BUMTe T 8 I H » #ES M H G, $eatuf s
kBl BN EEE ES T
Note: 1. The name of the core general education curriculum is not listed in the curriculum
details, totaling 4 credits. Students of this major should choose the general education curriculum
of "traffic world" according to the requirements of the school, and cannot replace them with other
elective courses.
2. The course of Innovation and entrepreneurship practice with 2 credits can only be chosen
from the five types of projects listed in the table. The personalized experiment, subject
competition, engineering practice, SRTP project must be completed under the guidance of
teachers in school of mechanical engineering. The students participating in the project should
provide proof materials and can grant the credits after the acceptance by the college.
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