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Undergraduate Program for Materials Science and Engineering Major

FRTE: IT% E#r%5: 08

Discipline Type: Engineering Code: 08

ER VRS ES E+RRFG: 0804

Type: Materials Code: 0804

TR MERZEE5TRE EARARL: 080401 BRARAL:

Title of the Major: Materials Science Code: 080401
and Engineering

—. FHIS5ZAL Length of Schooling and Degree

4. PU4E  Duration: Four years
BP0 1%+ Degree: Bachelor of Engineering

—. ¥=#%HB¥r  Educational Objectives
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This major is set to adapt the needs of socio-economic development and technological
progress in energy and power related industries and the fundamental task of this major is
training socialist builders and successors. The graduates are required to have the
comprehensive development of moral, physical and mental skills, have rigorous practical,
the courage to explore the scientific spirit, and they will be excellent in the design,
development, operation, maintenance and management of advanced energy/power materials
and devices in engineering technology fields such as composition design and synthesis,
microstructure and performance of new energy materials and key materials of the power
industry, and material life evaluation, and so on.
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Graduates are expected to have the following professional achievements after 5 years
of work practice:

(1) They will have a good scientific and technological foundation and humanistic
literacy, and have a sound personality and correct values, and be able to correctly
understand the impact of engineering practices on the sustainable development of the
environment and society;

(2) They can systematically apply material science theory and technology,
comprehensively consider social, health, safety, legal, cultural, and environmental factors,
and design and develop corresponding solutions for complex engineering problems in the
material science field of energy and power-related industries;

(3) They will have a good team spirit and project management ability, abide by laws
and regulations, have engineering professional ethics, abide by professional norms, and
have a sense of social responsibility;

(4) They will be able to track the frontier technologies of materials science and
engineering and related interdisciplinary fields and the development trends of energy and
power related industries at home and abroad, and have a good sense of active development,
innovative spirit and independent lifelong learning capabilities;

(5) They have good expression and communication skills, and can undertake
international exchanges and foreign cooperation.
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The graduates should meet the following requirements:
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1. Engineering knowledge: they should master mathematics, natural sciences,
engineering foundations and professional knowledge, and can use these knowledges to
solve complex engineering problems in the fields of materials science and engineering in
energy and power related industries. Including: (1) Be able to use the language tools of
mathematics, natural science, and engineering science to express engineering problems
related to materials science and engineering; (2) Be able to establish and solve
mathematical models for specific research objects of materials science; (3) Be able to apply
relevant knowledge and mathematical modeling methods to deduce and analyze
professional engineering problems in the field of materials science and engineering; (4) Be
able to apply relevant knowledge and mathematical modeling methods to the comparison
and synthesis of solutions to specialized engineering problems in materials science and
engineering.

2. [T RERER Y. HARRMEA TR AR E, P, RiLIF
T SCERBI FT 70 M BEVS F AR SRAT ML AP RE R 5 TAR U A 52 2% AR 1), e g
A BMRTT R BARESE. (1) BRI ERE, A AR 5
AR AR OG5 2% TRE R AR (P GEEA T (2) ek T AH OOk} 22 i BRI S 2= R U v2: 0k
R IE AR AR ) 52 2 TRE )5 (3D BB R B A LA 2% 5 T RZ A0k 1) 1) R
A2 M7 RATERE, S SR 7T TR AT BRI R TG 3 (4) Reis FIFEA R BE,
FEBISCEREI I, 0 AR RERL 2 A0S AR in) T K % I R S R 3R, SRA5A & 18 .

2. Problem analysis: they should have the ability to apply the basic principles of
mathematics, natural sciences, and engineering sciences to identify, express, and analyze
complex engineering problems involving materials science and engineering in the energy
and power related industries through literature research, and can give reasonable solutions.
Including: (1) Be able to apply relevant scientific principles to identify and judge key
aspects of complex engineering problems related to materials science and engineering; (2)
Be able to correctly express complex engineering problems in the field of materials
technology based on relevant scientific principles and mathematical model methods; (3) Be
able to recognize that there are multiple options for solving problems in materials science
and engineering, and seek alternative solutions through literature research; (4) Be able to
apply basic principles and with the help of literature research, analyze the influencing
factors of each process involved in engineering problems in the field of materials science,
and obtain valid conclusions.
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3. Solutions design/development: they should have the ability to design solutions to
complex engineering problems in energy and power related industries involving materials
science and engineering, design advanced energy/power materials that meet production
needs and have the ability to trial preparation and performance testing and evaluation, and
to reflect innovation in the design process awareness, considering social, health, safety,
legal, cultural, and environmental factors. Including: (1) Be able to master the basic
design/development methods and technologies in the whole cycle and whole process of
material engineering design and product development, and understand various factors that
affect design goals and technical solutions; (2) Be able to design units (components) for
specific needs; (3) Be able to design materials preparation, molding and testing systems or
process flow, and reflect innovative awareness in design; (4) Be able to consider safety,
health, legal, cultural and environmental constraints in the design.
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4. Research: they should have the ability to study complex engineering problems in
materials science and engineering related fields, especially materials science in energy and
power related industries, based on scientific principles and using scientific methods,
including designing experiments, analyzing, and interpreting data, and obtaining reasonable
and effective conclusions. Including: (1) Be able to investigate and analyze solutions to
complex engineering problems in materials science and engineering through literature
research or related methods based on scientific principles; (2) Be able to choose research
route and design experimental plan according to the characteristics of the object; (3) Be
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able to build an experimental system according to the experimental plan, carry out
experiments safely, and collect experimental data correctly; (4) Be able to analyze and
interpret experimental results, and obtain reasonable and effective conclusions through
information synthesis.
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5. Modern tool usage: they should be able to develop, select and use appropriate
technologies, resources, modern engineering tools and information technology tools for
complex engineering problems in the fields of materials science and engineering in energy
and power related industries, including the prediction and simulation of complex
engineering problems, and understand them limitation. Including: (1) Be able to understand
the principles and methods of using modern instruments, information technology tools,
engineering tools and simulation software commonly used in materials science and
engineering, and understand their limitations; (2) Be able to select and use appropriate
instruments, information resources, engineering tools and professional simulation software
to analyze, calculate and design complex engineering problems involved in materials
science and engineering; (3) Be able to develop or select modern tools that meet specific
needs for specific objects, simulate and predict the problems of materials science and
engineering, and be able to analyze their limitations.
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6. Engineer and society relations: they should be able to conduct reasonable analysis
based on the engineering background knowledge of energy and power related industries,
evaluate the impact of material science and engineering professional engineering practices
and complex engineering problem solutions on society, health, safety, law, and culture, and
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understand the responsibilities that should be undertaken. Including: (1) Be able to
understand the technical standard system, intellectual property rights, industrial policies and
laws and regulations in the related fields of materials science and engineering, and
understand the impact of different social cultures on engineering activities; (2) Be able to
analyze and evaluate the impact of materials science and engineering engineering practice
on society, health, safety, law, and culture, as well as the impact of these constraints on
project implementation, and understand responsibilities.
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7. Environment and sustainable development: they should be able to understand and
evaluate the impact of engineering practice on the environmental and social sustainable
development of complex engineering issues involving materials science and engineering in
the energy and power-related industries. Including: (1) Be able to know and understand the
concepts and connotations of environmental protection and sustainable development
involved in the field of materials science and engineering; (2) Be able to think about the
sustainability of engineering practice in materials science and engineering from the
perspective of environmental protection and sustainable development, and evaluate the
possible damage and hidden dangers to humans and the environment during the product
cycle.
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8. Professional standard accomplishment: they should possess humanities and social
science literacy, a sense of social responsibility, and be able to understand and abide by
engineering professional ethics and norms, and perform responsibilities in engineering
practices involving materials science and engineering in the energy and power-related
industries. Including: (1) Be able to have correct values, understand the relationship
between individuals and society, and understand China’s national conditions; (2) Be able to
understand the engineering professional ethics and norms of honesty, fairness and integrity,
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and consciously abide by it in the engineering practice of materials science and engineering;
(3) Be able to understand the social responsibility of engineers to the safety, health and
well-being of the public, and environmental protection, and be able to consciously fulfill
their responsibilities in the engineering practice of materials science and engineering.
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9. Individual and team competence: they should be able to assume the roles of
individuals, team members and leaders in a team with a multidisciplinary background.
Including: (1) Be able to communicate effectively and work collaboratively with members
of other disciplines; (2) Be able to work independently or collaboratively in a team; (3) Be
able to organize, coordinate and direct the work of a team.
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10. Communication: they should be able to effectively communicate with industry
colleagues and the public on complex engineering issues related to materials science and
engineering in the energy and power-related industries, including writing reports and design
manuscripts, making statements, expressing clearly or responding to instructions, and have
a certain international perspective, able to communicate and exchange in a cross-cultural
context. Including: (1) Be able to accurately express one's views on professional issues in
the field of materials science and engineering by means of oral, manuscripts, diagrams, etc.,
respond to doubts, and understand the differences in communication with peers in the
industry and the public; (2) Be able to understand the international development trends and
research hotspots in the professional field of materials science and engineering, understand
and respect the differences and diversity of different cultures in the world; (3) Be able to
possess language and written communication skills for cross-cultural communication, and
be able to communicate and communicate in a cross-cultural context on major issues in
materials science and engineering.
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11. Project management: they should be able to understand and master engineering
management principles and economic decision-making methods in the fields of materials
science and engineering, and be able to apply them in a multidisciplinary environment.
Including: (1) Be able to master the management and economic decision-making methods
involved in engineering projects in the field of materials science and engineering; (2) Be
able to understand the cost structure of the whole cycle and whole process of engineering
and products involved in the field of materials science and engineering, and understand the
engineering management and economic decision-making issues involved; (3) Be able to
apply engineering management and economic decision-making methods in the design and
development of solutions in a multidisciplinary environment, including simulation
environments.
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12. Lifelong learning: they should have the consciousness of independent learning and
lifelong learning, and have the ability to continuously learn and adapt to development.
Including: (1) Be able to recognize the necessity of autonomous and lifelong learning in the
context of social development; (2) Be able to have the ability to learn independently,
including the ability to understand technical issues in the field of materials science and
engineering, the ability to summarize and ask questions, etc.
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Note:

1. Total of 42 credits for required practice training, including: 29 credits for intensive
practice, 5 credits for practice credits of extra-curricular, 4 credits for basis of discipline
and basis of major, 4 credits for experiment and computer practice in basis of discipline,
basis of major, and required courses of major.

H. B FFiEFE Main Course
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The major basic courses include Introduction to Materials Science and Engineering,
General Chemistry, Physical Chemistry, Fundamentals of Engineering Drawing,
Engineering Mechanics, Fundamentals of Electrical Technology, Fundamentals of
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Mechanical Design B, Fundamentals of Materials Science, Analysis of Material
(Chinese-English language), Basic Theory of Solid Materials, Fundamentals of Ceramic
Science, Professional English Reading (Material Science).

2. AR OURRE, B4 s A ARAR JEEAI N H | B Impp ke wPRk 7 k RE
MEMIEEVERE . TCHUR I SEHER A R

The required courses of major include Principle and Application of Metallic Solid
Phase Transformation, Metallic Materials, Mechanical Properties of Materials, Physical
Properties of Materials, Nondestructive Testing, Advanced Ceramic Materials.

75 BESBL Arrangement of the Total Weeks

%1 Semester

ey & S7 ] — | = | = | W | Ff| S| BN

i 1
Teaching Program

o>

P # %~ Theory Teaching 18 18 18 18 18 18 18 0 126

5 21233 Review and Exam 1 1 1 1 1 1 1 0 7

LR SZEEIATT Intensive

Practice
/I Subtotal 21 21 22 21 21 21 21 14 162
FE{% Winter Vacation 5 5 5 5 20
2 Summer Vacation 6 6 6 18
&1t Total 26 27 27 27 26 27 26 14 200
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Table of Teaching Schedule for Required Course and Teaching Plan

MR ES TEEWAMERIEGRR LB F TR

I/ b

I

o | BE TR Sy | R
7l |[RERS RIZ R R F5 Jﬁ =30 - % ﬁ ZHA
Type |[Course ID Course name Credits | 7 Inclass| & Semeste
Hours Lab class
hours r
hours | hours
H [ T A s 4 3
00700975 Outline of Modern Chinese History 3 48 32 16 !
ST AR AR o 2 32 SCE AR IR
00700988]  Xi Jinping's Thought of Socialism with 2 32 28 4 1
Chinese Characteristics in the New Era
00701353 FEL AR 3 it 5 V94
BAEE LA 3 | 48 | 3 16 | 2
00701351 Ideological morality and rule of law
EFEAR B AR [ Ry At 2 T SO A R
MR
00700983  Mao Zedong Thought and the theory of 5 80 48 32 4
building socialism with Chinese
Characteristics
00700977  Eye 3= EEA R B Marxist theory 3 48 32 16 4
01390011 ZE L Military theory 1 36 16 20 1
AR S i
Kife | oo7o1e61 | A SBISE(L) Current Events and Policy | 0.25 8 4 4 1
Public
basic | 701662 JE 34 5 B3 (2) Current Events and Policy | 0.25 8 4 4 2
courses
00701663 | FEZ# 53 (3) Current Events and Policy | 0.25 8 4 4 3
00701664 | T ¥ 53 (4) Current Events and Policy | 0.25 8 4 4 4
00701665 | JE 34 55K (5) Current Events and Policy | 0.25 8 4 4 5
00701666 | FE# 53 (6) Current Events and Policy | 0.25 8 4 4 6
00701667 | JE#A 5K (7) Current Events and Policy | 0.25 8 4 4 7
00701668 | T34 55K (8) Current Events and Policy | 0.25 8 4 4 8
BAR L AR
J100010 Modern power engineer 2 32 32 2
00801410 JEHYEE General English 4 64 48 16 1
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Type |[Course ID Course name Credits | & Inclass| = Semeste

Hours Lab class
hours r

hours | hours
00801400 AT Academic English 4 64 64 2
01000011 A& (L)Physical Education (1) 1 36 30 6 1
01000021 A& (2)Physical Education (2) 1 36 30 6 2
01000031 A5 (3)Physical Education (3) 1 36 30 6 3
01000041 475 (4)Physical Education (4) 1 36 30 6 4

AN FEEAHFFE /N Subtotal of Public Basic Courses 33 660 | 484 16 160
00900130] /=%5%%~ B(1) Advanced Mathematics B(1) [ 5.5 88 88 1
00900140 =%5%%~ B(2) Advanced Mathematics B(2) 6 96 96 2
00900462 e MEAREL Linear Algebra 3 48 48 2

RSt i
00900111 Probabiliti%afdliﬂztﬁfn%afiﬁgl Sutistiss | 3% | % | % 3
FRH I
JEAHRFE |00900053 K241 (1) College Physics (1) 35 56 56 2
Basis of
discipline 0900064 £ (2) College Physics (2) 3 a8 | a8 3
00900440| ##LSLIE (1) Experiments of Physics (1) 2 32 32 2
00900450| #PE51286(2) Experiments of Physics (2) 2 32 32 3
00600204 ClC++R2fr it 35 | 56 | 36 | 20 2
Programming of C/C++
TFREA SRR N
Subtotal of Engineering Foundation 82 S12 428 84 0
R S TR S
00300100 Introduction to Materials Science and 1 16 16 1
Engineering
| FE At [00300780 @ LsE General Chemistry 2 32 32 3
HKRFE
The major|01501260 Yy#iL: Physical Chemistry 3 48 48 4
basic
courses HL | ]
00600233 L B _ 2 2 | 32 1
Fundamentals of Engineering Drawing
00300400 T.F£7J1%% A Engineering Mechanics A 3 48 44 4 3
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Type |[Course ID Course name Credits | & Inclass| = Semeste
Hours h Lab class
ours r
hours | hours
L TR ORI
00200130 Fundamentals of Electrical Technology 4 64 50 14 3
00300621 DLBREL G B 2 32 32 5
Fundamentals of Mechanical Design B
PERRRE AR |
00300070 Fundamentals of Materials Science | 3 48 48 4
MEPRLAFEG 1
00300080 Fundamentals of Materials Science 11 2 32 32 S
MRS CRUED
00300052|  Analysis of Material (Chinese-English 4 64 64 5
language)
00500742 PRI R G it 4 64 64 4
Basic Theory of Solid Materials
Wi e 2 Al
00301073 Fundamentals of Ceramic Science 2 32 32 6
Tl IE R CBED
00302080(  professional English Reading (Material 2 32 32 6
Science)
Tl BRI Mt
Subtotal of the Major Basic Courses 34 544 526 18 0
<5 ] 25 AH A8 iR R N
00300092| Principle and Application of Metallic Solid 3 48 48 5
Phase Transformation
MR RE
00300121 ) ) ) 3 48 42 6 5
Mechanical Properties of Materials
Ll N _ _
iz (00300690 & @M Metallic Materials 3 48 44 4 6
Required
MR RE
courses off 33300149 _ S 3 48 | 48 6
major Physical Properties of Materials
00301081 T Nondestructive Testing 2 32 32 6
00300291 | il g %44 kL Advanced Ceramic Materials| 2 32 32 7
Tl Az O IREE N
Subtotal of Required Courses of Major 16 256 246 10 0
WERE5r 41 Subtotal of Required Courses 115
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Table of Teaching Schedule for Main Practical Training

3 REFS o 5 A% | R |FEEH
Type ID HT AR Name Credits | Weeks | Hours [Semester
01390012 ZEHIRE Military Training 2 2 & 1
00390200 4 1.52>] Metalworking Practice 2 2 & 2
00390241 iNIRSE>] Acquaintanceship Practice 1 108 3
J100060 9582 H Labor Education 2 2 JH 3
00390170 622 BT Optical Microscope Analysis 2 2 A 4
PRI 17 =
WiE 00390060 Analyses of Material Measures ! 1A S
Required P
i 00390070 PR EL 5L 2 2 4 5
Processing and Characterization of Materials
MR RE LR 92 2] =
00390080 Comprehensive Practice of Material Properties 2 2H 6
00490190 |35 & S| Test Parameters and Control Practice| 1 14 6
00390050 Ee\lsz>] Major Practice 1 1/ 8
00390020 kit (i830)  Graduation Project 13 208 7-8
fEr sz /Nt Subtotal of Major Practical Training 29 14 )& 240
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MRIRZEES TRER R ERE FHIE
Table of Teaching Schedule for Electives
EAERIE 3 B AUEERAE . BT ERAE . W IRBE AT 3 My, B A
KT 20 27y Hordr, BVAURERAE AL & B IRE o MK T 12 7). A AT AR
HEHOL MR I 54T e iR
Elective courses are divided into 3 parts: major courses, general education courses,
other major courses. The total elective credits are not less than 20 credits total credits, and
the total courses including major courses and other major courses are not less than 12

credits total credits. Students can choose courses according to their own situation and
interests.

1. HA SR E Major field courses

TNV AUERER 5 R IR 2 AR AR 12 T LI U N B4 256 20 b s AR PR (TS Bt
7] R 52 6 B T M RTVR RN R o AL L AT B B PR U R R T

Major field courses aim to develop students' skills and advanced knowledge of
comprehensive analysis, processing (research, design) problems in a certain field of the
major. Elective courses in this field are shown in the following table.

2. EfbE R FE Other major courses
NTEFREETNA, SUiF TR 24w DLk BT BRI
BV PR .
In order to cultivate compound talents, students should be encouraged to cross major
elective courses. Students can take any courses offered by our university.

3. BIRFBIRFE General education curriculum

IR E RO NOGHER, B R AR, BEHEAR. KU EE. 0
BNV EFRET, A s TE W IR ECE URAE e %

General education curriculum includes humanities and social sciences, language
communication, culture and art, science and technology, economic management, innovation
and entrepreneurship modules. Students choose from general education courses offered by
the university. The courses “Introduction to environmental protection and sustainable

society” and “Engineering Project Management” are suggested to be selected.
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1. Second and third semesters: It is recommended to select 1-2 courses in General Education Electives
every semester.

2. Fourth, fifth, sixth, seventh, and eighth semesters: It is recommended to choose 1-3 courses from each

part of electives each semester; you can also select Interdisciplinary Electives based on personal
interests.
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Undergraduate Program for the Materials Science and Engineering Minor
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