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Undergraduate Program of vehicle engineering
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The vehicle engineering in Southwest Jiaotong University is dedicated to cultivate the
outstanding engineers who can solve complex engineering problems in the vehicle industry. This
major initially originated from the mechanic department of Tangshan Institute of Railway in 1919,
and started to recruit student independently in 1949. In order to adapt to the needs of national
strategy and economic and social development, it experienced several relocations from Tangshan
to Emei, and finally settled in Chengdu. This major also has undergone several adjustments. The
current vehicle engineering thus consists of four different specializations, such as locomotive and
EMU engineering, railway vehicle, urban rail transit vehicle and automotive engineering.

The development of this major also experienced several important milestones. In 1986 the
"locomotive vehicle" became the first group of doctoral-level subject and obtained the right to
award doctoral degree. In 1988, the "locomotive vehicle" was listed as the National Key Subject.
In 1993 and 2001, two specializations, including "automobile engineering specialization" and
"urban rail transit vehicle specialization", were established respectively. In 2002, four
specializations including locomotive, railway vehicle, urban rail transit vehicle and automotive
engineering were further combined to formulate the major of vehicle engineering. This major was
continuously awarded the Sichuan Brand Major and National Characteristic Major in 2006 and
2011. In 2011, the vehicle engineering was approved as a pilot project for the Excellence Engineer
Program. Moreover, this major successfully passed the professional certification in engineering for

second time in 2018 (valid for 6 years), which enables international mutual accreditation of



educational qualifications.

This major is aimed at serving "Country with Strong Transportation" and "One Belt, One
Road" and other national strategies. It also owns huge supports from a set of national research
centers, such as the State Key Laboratory of Traction Power, the Research Center of Locomotive
and Vehicle, the Locomotive and Vehicle Experimental Center, the National Engineering Teaching
Base, the National Experimental Teaching Demonstration Center. Besides, the major also have
high-level teaching staffs represented by academicians, Yangtze River Scholars, and famous
teachers, as well as high-quality teaching resources such as excellent courses and online open
courses, which enable us to cultivate excellent students who have outstanding professional ability.
Since its establishment, this major has graduated more than ten thousand excellent students, who
have become the mainstay of vehicle industry in China.
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According to the development needs of national transportation equipment, the objective of
this major is to cultivate high-level specialized personnel in vehicle engineering who are
characterized by all-round development in terms of morality, intelligence, physics and so on.
These students will be equipped with scientific literacy and humanistic feelings, as well as
historical perspectives and international visions, and be able to propose and solve challenging
professional problems.



Graduates have undergone comprehensive professional practice and further study for about
five years, it is expected that the graduates can acquire completed professional abilities and
achieve outstanding achievements in professional knowledge and abilities, communication and
management skills, professional literacy, as well as learning and development abilities. Graduates
will be best engineers in the field of R&D and manufacturing, and the field of maintenance and
technical management. Some outstanding graduates will be able to become domain experts,
engineering leaders or academic elites in this field. Specifically including:

Cultivate Objective 1: With the ability to independently propose a reasonable solution to
complex engineering problems in the field of vehicle engineering, and can use modern design
analysis tools in the procedure of project implementation, as well as be able to excellently
complete the technological work in vehicle engineers.

Cultivate Objective 2: With the ability to propose innovative research solutions in vehicle
engineering, and can implement scientific and experimental research.

Cultivate Obijective 3: With profound scientific literacy and humanistic feelings, as well as
historical- and international vision, and can serve as an important role in the international and
domestic communication and cooperation.

Cultivate Objective 4: With comprehensive engineering management and teamwork abilities,
and can lead teammates to solve complex engineering problems in vehicle engineering.

Cultivate Objective 5: With excellent professional ethics integrating with their own
development, and can continuously improve themselves through professional practices and
advanced studies.

1. EMEEPESR Graduation Requirements
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The graduates of this major are required to be equipped with scientific and humanistic
literacy as well as innovative consciousness, comprehensive fundamental knowledge in
mathematics and natural sciences, engineering and vehicle engineering, who can propose
reasonable solutions to the complex engineering problems in locomotive and high-speed EMU,
railway vehicle, urban rail transit vehicle and automotive engineering. The students should also
take into account the constraints from the society, health, safety, legislation, culture, and
environment in the engineering projects, and be able to design and implement scientific or
technical experiments so as to obtain effective conclusions through comprehensive data analysis.
Moreover, the students should be equipped with good interpersonal communication and teamwork
skills, and understand industry standards, engineer professional norms and social responsibility, as
well as the ability to improve and develop their self-learning abilities. Such as:

Graduation Requirement 1—Engineering Knowledge: apply mathematics, natural sciences,
engineering fundamentals and expertise to solve complex engineering problems in the field of
vehicle engineering.

Graduation Requirement 2—Question and Analysis: employ the basic principles of
mathematics, natural science and engineering science to identify, express, and analyze complex
engineering problems in the field of vehicle engineering so as to obtain effective conclusions.

Graduation Requirement 3—Design/Develop Solutions: ability to propose solutions for
complex engineering problems in the field of vehicle engineering, and can design technological
process for the whole system or single component for vehicle industry, as well as can put
innovation in the design process considering effects of society, health, safety, legal, cultural and
environment.

Graduation Requirement 4—Research: study complex engineering problems in the field of
vehicle engineering based on scientific principles, including designing experiments, data analysis
as well as information fusion, so as to obtain reasonable and effective conclusions.

Graduation Requirement 5—Modern Analysis Tool: ability to develop, choose, and use the
reasonable methodologies for the complex engineering problems in vehicle industry, including



resource, modern engineering tool and information technique tool. The students also should be
able to simulate and predict the engineering problems in vehicle industry, and understand its
limitations.

Graduation Requirement 6—Engineering and Society: Ability to conduct a feasibility
analysis based on engineering-related background knowledge, and evaluate effects of engineering
practice and solutions on society, health, safety, legislation and culture, as well as understanding
related responsibilities.

Graduation Requirement 7—Environment and Sustainability: Ability to understand and
evaluate the impacts of engineering practices in vehicle engineering on the environment, society
and sustainability.

Graduation Requirement 8—Professional Norms: With humanities and social science
literacy and social responsibility, can understand and comply with engineering professional ethics
and norms in the engineering practice of vehicle engineering.

Graduation Requirement 9—Individual and Team: Ability to participate in the
multidisciplinary team and serve as the leader in the team.

Graduation Requirement 10—Communication: Ability to conduct effective communication
with industrial engineers and the publics on complex engineering issues in the field of vehicle
industry, such as writing reports, making presentations and answer question. The student should
also be equipped with the international perspective and the ability to communicate in a
cross-cultural background.

Graduation Requirement 11—Project Management: Understand the engineering
management principles and economic decision-making methods in the vehicle engineering, and be
able to apply them in the multidisciplinary condition.

Graduation Requirement 12—L.ifelong learning: With the consciousness of the self-directed
and lifelong learning, and be able to continuously learn and adapt to development.
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Main Course: Theoretical Mechanics, Material Mechanics, Fluid Mechanics, Thermal

Engineering, Mechanical Engineering Drawing, Mechanical principle, Mechanical Design,
Manufacturing Technology, Foundation of Testing Technology, Foundation of  Control
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Engineering, Fluid Transmission and Control, Mechanical Precision Design and Testing
Foundation, Fundamental of Single Chip Microcomputer and its Application, Finite Element and
its Application, Mechanical Vibration, Motor and Control, Machine Learning, Engineering

Economics and Project Management.
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Specialized ve and Locomotive
Restricted EMU WL 5
Courses | Engineeri |~ Jjaz [ BT | WU LA
ng Strength and | Distributional 2 7Th Sch. of Mech. | 1,2,4,5,6
Specializa| pynamics of | Elective Semester Eng.
tion Locomotive
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MLEEZ 5| ££3)
— |4 A/ 2 M2 7
LoomE g 55 6 S | BU TR
traction Distributional 3 6Th Sch. of Mech. 12,4
transmission Elective Semester Eng.
and braking
BRiE i iE
EJEIE L4 b 22 H 0122 12
Structure and FRAZ 6 W | MM LR BT
Princiole of Distributional 3 6Th Sch. of Mech. 1,3,45
Rail\?vay Elective Semester Eng.
Vehicle
%ﬁﬁﬁi%ﬁiﬁﬁﬁ
il V&IV A a7 RLH 3 2 e
Railway | Strengthand | B%ﬂz | ) %;Ti/ﬁ @L?If%%% 12456
Vehicle | Dynamics of 'Sé? utiona s ¢ .I(E) ech. e
Specializa Railway ective emester ng.
tion Vehicle
IR TS
|7 sop ALY 3 12, 12
Jeniz) R % 6 S0 | WU LFEE b
Vehiclg Distributional| 3 6Th  |Sch.of Mech. | 1,24
Equipment and Elective Semester Eng.
Braking
I T B A
SHe
‘ ipiocl I % 6 S0 | WU TR
L RERRE brinciole of | Distributional 3 6Th Sch. of Mech. | 1,345
Specialized UrbanpRaiI Elective Semester Eng.
Restricted N . .
Courses E}Zﬁﬂfﬂfﬁj Transit Vehicle
AT ZEAW | 8T TE R
: 7 2L
-\ BERATIE s B 7 MR
Rail Dyna?nics o |Distributional| 2 7Th | Sch. of Mech. | 1,2,4,5,6
Vehicle Urban Rail Elective Semester Eng.
Transit Vehicle
Specializa | 35§ 117 L& 2= 4%
tion | 75| {2 Ll
. g 556 2 | HUBR T AR
Vehicle Distributional 3 6Th Sch. of Mech. 12,4
traction Elective Semester Eng.
transmission
and braking
R FR1& 36 W | MM RSB
Automotive |Distributional 3 6Th Sch. of Mech. 1,345
BREITRE Structure Elective Semester Eng.
77 1]
Automotl | g 7z g i PR 556 I | LR
ve Theory of  |Distributional 3 6Th Sch. of Mech. 1,245
Engr:geerl Automotive Elective Semester Eng.
Specializa X i - -
tion BT FR1& 57 W MU LR
Design of | Distributional 2 7Th Sch. of Mech. 1,24
Automotive Elective Semester Eng.
SEo)SeEREE

Practice Course
14 225y, Hrbani® 14 225y, BRAZ 0 224y, 1518 0 0
A total credits of 14, including 14 for compulsory courses, 0 for distributional electives and 0 for free electives

WERA
Course Type

WREAK

Course Name

BWREMR
Nature of
Course

B
5
Credit
s

WRAEBRES
In-class
practice

credits

THRER

Semester

FrR 2R
School

pa LT
RIEFFR
Indicators

which

Support

Graduation

Requireme

nts

4

Notes
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TR A m mopm | LR
Engineering Training Com ufsor 2 2 2Nd Tgrainin g 1,8
EAE R A pusery Semester Centerg
=L HE s - UM TR
WG #S | PR E R St W 45 2 =
x4k FEK L | Mechanical Principles Com uTsor 1 1 Short Scf?of 3,10
Bk Eeksz> 5 | Curriculum Design P y Semester 2 '
T Mech. Eng.
2,
Basic Skills WU T RAR e W %6 W’ﬁé*}%
Training, Mechanism Curriculu - 1 1 6Th 3,56,7
Practical m Design Compulsory Semester Mggﬁ' E‘; Hr 8
Training, T I %& The first 8
Integrated TEREE A S I ¥ 7 FH 5 ad 45810 weeks
Curriculum Vehicle Integrated = 1 1 7Th - g
- R . . - Compulsory Sch. of 12
Design, Social and| Engineering Project Semester Mech. En
Cultural Quality WU T = &
Practice, LN W i 3 g
Graduation  |Professional Cognition = 1 1 Short 1,8,10
Internship and Practice Compulsory Semester 3 MS&? ' EI]
Graduation T I D%
Design S (80 \ sg oy | VLIRS
Graduation Design L2 8 8 8Th be 3.4.5,
- Compulsory Sch. of 10,12
(Thesis) Semester Mech. Eng.
ZuLiRE
Diversified course
JEA%sy, SR UME 0 5, WS 420, 5 0 %5
A total credits of 4, including O for compulsory courses, 4 for distributional electives and 0 for free electives
THEVE
WA B Rt
. . AR R . N - - Indicators .
TRERA WEAR N ISk THREH | JTRER which ¥
ature of : In-class
Course Type Course Name Course Credits ractice Semester School Support Notes
pc redits Graduation
Requireme
nts
BB SRR —
Interdisciplinary | Interdisciplinary Course of 2 2911 %%\ Bk
Course University [
R 4 %5, A
N > N - sl 2L
RACUERE | epsprann | T2000 REF
. Aesthetic Education SR WD AT
Education ial f FKIRIE 2 1,6 Accordi
Specialty Specialty Courses o Distributional " ceordin
Cpourses University Elective 4 2-8 4 2’ g to the
Rl R Credits 2-8 The whole Diversifie
Juat LR R IRR IR i Semester school d Course
Subject . L Include at .
" Subject Competition 2 3,6,7 Reading
Competition A least one ;
Courses of University - Guidance
Courses major course Manual of
in aesthetic Southwest
5 A s i S E i
AEAL SRR A @ﬂﬁlﬁﬂélﬁﬁii education Jiaotong
Personalized Personalized 2 3,6,7 Universit
Elective Courses Elective Courses of " y
University '
B A M S
Innovation and Entrepreneurship Practice
L2580y, Hhanig 0 %45y, WRIE 2 %5, @®iE 0 %5
A total credits of 2, including 0 for compulsory courses, 2 for distributional electives and O for free electives
XHEVE
WP Rt
. . AR R N . . Indicators
WRERA WA KAy THREH | TR which ¥
Nature of : In-class
Course Type Course Name Course Credits ractice Semester School Support Notes
pcre dits Graduation
Requireme
nts
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BUHTENLIZR *ETE)‘%@
i1 H 27 2 (MU AR ke
Innovative 2 2 2-7 Sch. of Mech. EEE Beft
Entrepreneurship Training Semester Eng. ﬁ*j ’ H
Program %Ffﬂfﬁ*
E
i N . s Z
QBN | LR 27 M UK AR i
X E « AW | Individualized Experiment 2 2 2-7 Sch. of Mech. The
. FRESE. 4 Project Semester Eng.
%‘F&"FE% student
Innovation and ca?hZiLECt
Entrepreneurship [ 5 2-7 ) | WUBR AR B :
Training Disci .%ﬂ’%% ", . K.M”. 2 2 2Nd-7Th | Sch. of Mech. project
iscipline Competition |Distributional 3,6,7 according
Program, : Semester Eng. ;

. Elective to their
Personalized interests
Experiments, These '

Subject R _7 2L s (=Y N -
Competition, LR ) N s e i projects
Innovation Engineering Practice ' :
Semester Eng. taken as 1
Lectures, etc A
distributio
nal
. . elective
2-7 ) | WU TR 52 e course
SRTP 2 2 2-7 Sch. of Mech. after the
Semester Eng. approval
of college
WIBFHAT
A compulsory part
L0 25y, HAhE 0 225y, BR1E 0 %5y, 1E1& 0 25
A total credits of 0, including 0 for compulsory courses, 0 for distributional electives and O for free electives
XEFLE
WAL R
. . ﬁﬁ‘ﬁ}}ﬁ 5} . . Indicators .
TRAERTY WA B FEREH | JFRER which #3E
Nature of : In-class
Course Type Course Name C Credits . Semester School Support Notes
ourse practice .
. Graduation
credits .
Requireme
_ nts
RPEGERR | K ELG R IUETT GR N
®IE FEGRE| . Bl dEiES
PRUUPE Comprehensive Quality Wi 1-8 %] | Communist
Comprehensive | Improvement Courses for Com UTS or 0 0 1-8 Youth 8,9,12
Quality College Students (The P y Semester League
Improvement Second and Third Committee
Courses for Classroom)
College Students, | - 1 bk i bl i " K5I |17 Dept
Assessment of A f Students' g fall f -
Students' Physical ssessment of Students Compulsory 0 0 a of Physical 8
Fi Physical Fitness Semester Education
itness
For Bt 243 161
Total Credits Credits: 161

H:

LIRTEHI A0 b AR A2 DI IR ERTE 4R, 3L 4

14

Iy, AT IR NAE S ALEDR, AR R
HWRT” EREE IR PR, ARE AL B IRAE

2. QUFrIMESEER 2 220 HAER SRR P FIUSEITH , Hodr: MESEER . AR SE3E,
TAESEREE. SRTP I H b AU B UM T 58 VI H . A EZNse i H ), JR4HIEY
MEL BB E B R4 T




