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The doctoral programinindustrial Machine Tool and Smart Energy is jointly developed by Shanghai Jiao Tong
University, China General Technology Group and Shanghai Electric Group. Industrial Machine Tool are fundamental
to mechanical equipment and manufacturing industries, directly influencing product quality and standards. They
serve as a crucial indicator of a nation's industrial development level in terms of precision, efficiency, and
other factors. China is currently transitioning towards high—end intelligent equipment, urgently requiring the
cultivation of outstanding engineering talents with deep scientific and practical capabilities. This effort aims
to strengthen core technological breakthroughs, promote advancements in the machine tool industry, and foster
overall development.

Shanghai Jiao Tong University's Mechanical Engineering discipline has consistently ranked first or A+ for four
consecutive times. It has achieved significant accomplishments in key technologies such as aerospace, aviation,
automotive, nuclear power, and high—end manufacturing equipment. Simultaneously, the university has pioneered
innovations in emerging fields such as robotics and artificial intelligence, intelligent manufacturing and

high—end equipment, intelligent connected vehicles and autonomous driving, and smart energy and energy internet.



General Technology Group, established in 1998, is a centrally managed important state—owned enterprise and has
been listed in the Fortune Global 500 seven times since 2014. The group actively implements the strategy of
strengthening the country through manufacturing and develops the high—-end CNC machine tool industry. It owns one
machine tool engineering research institute and seven machine tool production units, establishing a base for
digital innovation in equipment research and development. The group has grown into a leading enterprise in the
domestic machine tool industry with the most diverse product range, the broadest service scope, and the
strongest comprehensive technical capabilities, providing the most advanced core equipment for key industries
and sectors.

The doctoral programinlndustrial Machine Tool aims to meet the demands of the machine tool industry, focusing on
cultivating comprehensive qualities and applied practical capabilities. |t further enhances col laborative
innovation between academia and industry to cultivate and reserve a cohort of high—end applied leaders capable
of creatively solving key scientific and technological problems in the industrial machinery field, and leading
technological innovation and development in this domain, with a deep sense of patriotism, strong responsibility,

multidisciplinary background knowledge, solid professional competence, and a broad international perspective.
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Theprogram focuses on the major strategic needs of the nation, and supports the security of industrial chain. It
centers around the overall goal of graduate education for both universities and enterprises, aiming to cultivate
outstanding engineering talents who are politically steadfast, dedicated to the party and the country, and
committed to professionalism and dedication. These talents are expected to have a solid foundation in
mathematics and science, broad knowledge structure, deep expertise in their professional fields, outstanding

technical capabilities, and a strong ability to innovate and solve complex engineering challenges. They should



possess a broad international perspective, rooted in engineering practice andfront—line production, preparing
them as reserve talents capable of excelling in higher education teaching, scientific research, technical
development, and science and technology management.

Upon graduation, students are expected to achieve the following:

1.Having solid foundational theoretical knowledge in mathematics and physics, broad foundational knowledge in
mechanical engineering and related fields, and a deep understanding of the progress, trends, and latest
developments at the forefront of the discipline.

2.Having keen insight and the ability to deeply understand and comprehensively analyze engineering science and
technical issues.

3. Demonstrating the capability to independently conduct scientific research and achieve creative research
outcomes in theory or practice within a specific aspect of their field.

4. Being proficient in at least one foreign language, able to fluently read professional foreign—language
materials, and possess strong writing skills and international academic communication abilities.

5. Exhibiting excel lent academic quality, professional ethics, and a strong sense of social responsibility.

g, 3k FHXBEFHEMR Training Mode and Study Duration
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This program isDirect-Entry—PhD and conducted on a full-time basis, with a basic study period of 5 years.

Students who are unable to complete their studies on time may apply for an extension, with the maximum extension
period approved being up to seven years.

The program adopts an integrated training approach combining coursework, professional practice, and thesis
writing. |t implements amentor—ship system where university and enterprise mentors jointly guide students. Both
the university and enterprises col laborate to undertake the training, leveraging col laborative research projects,
enterprise engineering and technical needs, and joint training through ongoing enterprise projects.

The training program includes a university phase and an enterprise phase, arranged in a “2+3” model. This
means spending approximately 2 years at the university to complete coursework and qualifying exams, followed by

about 3 years at the enterprise for professional practice and dissertation work.
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NHERER General Fundamental Courses 6
NV EERIE Program Core Courses 3.5
LAV ATH R Program Frontier Courses 3
VIR B IR Program Extension Courses 0
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(1) Guidance by University—EnterpriseMentor—ship Group:
Utilizing amentor—ship system composed of both university and enterprise mentors, the
university—enterprisementor—ship group provides practical and effective guidance on graduate students’' course
study, professional practice, academic achievements, and thesis writing.
* University mentors primarily guide graduate students in coursework, academic achievements, and
scientific research content related to their thesis.
* Enterprise mentors focus on guiding graduate students in professional practice, academic achievements,
and engineering practical content related to their thesis.

(1) Requirements for Training Process Stages:



1. Qualifying Examination:The qualifying examination should ideally be completed by the end of the 4th semester
(includingre—exams). Upon passing the qualifying examination, students may apply for thesis proposal. Students
who fail the qualifying examination twice will enter a review process conducted by the college.

The examination is organized by the college and includes written (closed—book) and oral components, covering
three core courses.

2. Thesis Proposal: Generally, the thesis proposal should be completed by the end of the 5th semester and no
later than the beginning of the 6th semester. The thesis proposal should provide a scientific basis for the
chosen thesis topic, including its rationale, research content, expected objectives, research methods, and
necessary conditions. The |iterature review for the thesis proposal should encompass no less than 50-100
articles.

Engineering doctoral candidates should base their thesis topics on enterprise engineering technical practice
projects. The proposed thesis research should demonstrate theoretical depth and innovation, addressing
significant technical challenges and requiring substantial effort. It should showcase the candidate’'s ability to
apply scientific theory, methods, and technological means to solve engineering problems, with resulting research
outcomes demonstrating significant practical and promotional value. The scope of thesis topics primarily
includes (but is not limited to) the following areas: 1) Technological breakthroughs, technological upgrades,

and applications; 2) Development of new processes, materials, and equipment; 3) Introduction, digestion,



absorption, and application of advanced foreign technologies; 4) Planning or research of engineering technology
projects; 5) Engineering design and implementation; 6) Development of technical standards; 7) Other engineering
application research of equivalent level.

This process is jointly organized by the college and enterprises. Candidates who do not pass the initial thesis
proposal may apply for a second attempt; those who fail both attempts will be reviewed by the college for
further action.

3. Annual Assessment:Upon passing the thesis proposal and annual assessment, which is jointly organized by the
college. Completion of studies should be no later than the end of the 8th semester. Failure to complete studies
by the designated time will result in consequences as outlined by the college.

4. Professional Practice:Doctoral students must, under the guidance of the advisor team, closely integrate
withfront—Iline enterprise production and R& tasks, develop a professional practice work plan, and write a
summary report on professional practice. In principle, the professional practice work plan should be submitted
by the end of the fourth semester. The professional practice should reflect the effectiveness of solving
engineering problems, including the difficulty level and workload of engineering technology. After completing
the professional practice, a "Professional Practice Summary Report"” must be written, which should include the
assessment opinions of the professional practice unit and the review opinions of the advisor team. After

assessment organized by the college, corresponding credits are awarded. The professional practice should fol low



an alternating pattern of academic and industrial practice. During the enterprise professional practice period,
students may return to campus as needed to discuss project progress with school advisors and classmates, access
library resources, utilize research platforms, and use equipment for supplementary research. For students in the
same city as the enterprise, weekends can be utilized for campus visits, while for those in different cities,
visits of approximately two weeks per semester are allowed.

5. Pre—defense:Three months before the formal defense and after passing the annual assessment, students may
apply for a pre—defense. Failure in the pre—defense disqualifies students from proceeding with the subsequent
doctoral degree application process.

6. Thesis Defense:Should be completed by the end of the tenth semester (encouraged to complete earlier if
conditions permit, but not earlier than the eighth semester). Students who fail to complete it by this time may
request an extension, up to a maximum of the fourteenth semester. The defense is organized by the discipline and
enterprises. The thesis evaluation and defense committee should consist of at least 5 experts, with more than
half being industry experts. Prior to the defense, a formal review will be conducted by college supervisors, and
failure to meet criteria such as inadequate publication of small papers or low scores from blind reviews will
result in disqualification from the review process.

(111) Academic Writing and Communication Requirements:



1. Proficiency in at least one foreign language, capable of proficiently reading foreign literature in the field,
and possessing strong writing skills. Must have experience publishing research papers closely related to
doctoral dissertation research as the first author in internationally recognized academic journals or high—level
domestic journals. Specific criteria for identifying internationally recognized academic journals and high—level
domestic journals are detailed in Section Seven "Requirements for Academic Achievements. "

2. Ability to engage in international academic exchanges. During the doctoral program, it is mandatory to
present academic papers at least once in oral presentation format at high—level domestic and international
academic conferences. The content of these exchanges must be closely related to the research work of the
doctoral dissertation. Specific requirements for the format of exchanges are detailed in the "Regulations of
Shanghai Jiao Tong University on Participation of Doctoral Students in Academic Exchanges." Detailed criteria
for identifying high—-level domestic and international academic conferences are also outlined in Section Seven

"Requirements for Academic Achievements. '
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The innovative achievements of doctoral dissertations are critical for assessing the level of the dissertation
and must be primarily achieved by the doctoral candidate during their pursuit of the doctoral degree, closely
related to the dissertation content.

A dissertation submitted for a doctoral degree application must include no fewer than three innovative
achievements where the applicant is the principal contributor. The primary contributor to the innovative
achievement should generally be listed as the first author. If the first author is the applicant'ssupervisor and
the applicant is listed as the second, the applicant is still considered a principal contributor. Innovative
achievements should primarily be affiliated with Shanghai Jiao Tong University.

The innovative achievements of doctoral dissertations should have significant theoretical or engineering
application value. Specific forms of demonstration include:

(1) Publishing research academic papers in internationally significant academic journals or high—level domestic
academic journals. International significant academic journals refer to SCl source journals, excluding those
identified as not recommended according to the "Mechanical and Power Engineering College's Non—Recommended SCI
Journal ldentification Method. " High—level domestic journals refer to T1/T2 core journals in relevant fields
listed in the "High—Qual ity Science and Technology Journal Classification Catalog."” Recognition is based on the

year of publication or acceptance of the paper.



(2) Presenting conference papers or oral reports at high—level domestic and international academic conferences

and providing corresponding proof materials. High—level domestic and international academic conferences include

series of specialized academic conferences hosted by internationally recognized academic organizations in the
field or conferences listed in the "Shanghai Jiao Tong University Graduate Students' Participation in
International Conference Projects — Important International Conference Directory." Oral presentations require
conference abstracts as proof. |f academic conference papers or oral presentations contribute similarly to
published journal papers, they are considered one achievement.

(3) Obtaining authorized significant invention patents and providing relevant implementation proof materials.
(4) Formal release of national standards by the Chinese National Standards Management Committee, or
international standards published by 1SO, IEEE, ASME, and industry standards managed and published by relevant

industry departments.

(56) Other major achievements recognized by the College's Degree Evaluation Committee and peer expert groups or

relevant authoritative organizations.

For specific details, refer to the "Shanghai Jiao Tong University School of Mechanical Engineering and Power

Engineering Doctoral Degree (Professional) Award Standards. " Doctoral students who fail to meet the requirements

for innovative achievements will not be eligible for formal defense.
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1.Dissertation work
(1) Topic Selection and Literature Review

The topic of a doctoral dissertation should be pioneering, cutting-edge, and innovative within the discipline and related fields, with significant theoretical or practical
implications for economic and social development.

The literature review should be based on comprehensive collection and extensive reading of relevant research literature. It involves summarizing, organizing,
analyzing, and critically evaluating the research outcomes, existing issues, and emerging trends related to the studied problems over a certain period. This systematic,
comprehensive, and objective description and critique provide support and justification for establishing the thesis topic.

(2) Normative Requirements

A doctoral dissertation must be a systematic, complete academic paper, representing independent research conducted by the degree applicant under the guidance of
their supervisor(s). It should strictly adhere to the "Academic Norms for Postgraduates of Shanghai Jiao Tong University" and the ""Academic Ethics Standards for
Graduate Students of the School of Mechanical Engineering." The academic viewpoints in the doctoral dissertation must be explicit, logically sound, rigorously reasoned,
based on truthful data, and presented with clear and standardized figures and tables. The structure should be well-organized, language precise, and text fluent.

The writing of the dissertation must follow and comply with the specific requirements outlined in the "Guidelines for Writing Doctoral Dissertations of the

School of Mechanical Engineering."
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MARX6008 EEE (R Marxism and Contemporary 1 e *= B B 2
Science and Technology
I\ 3 5
NFEEER R VARX7006 EBGE CEfEE) Selected Read:%ngs' frf)m the Works| 9 e *E B B B
General of Xi Jinping
Fundamental GE6001 RER HHESHEE Scientific Wr1t1n.g, Integrity 1 e =S B & &
Courses and Ethics
FL6001 ZRIE English for Academic Purposes 2 FEL EXE b3 p =3 p =3
ME6125 & BT 2 Plastic Mechanics in Metal 3 w3 5 E 2 %
Processing
ME6124 M S Elastic & Plastic Mechanics 3 L25'd HFik=E ) = 5
PE6221 [ WAL S Advanced Thermodynamics 3 EX K= & 3 5
PE6221H BERHF Advanced Thermodynamics 3 FEX FF B 7 = ATHRERE
PE6220 TR Advance Engine.ering 3 e HEHKE & B &
Thermodynamics
PE6201 SRR Advanced Heat Transfer 3 FEL ®= 5 p =3 &
PE6201H ES A Advanced Heat Transfer 3 EX *= & = &
PE6200 BEERER Y Advanced Heat and Mass Transfer) 3 25" F= = 7= &
PE6123 HER A 5 R Computational Fluid Dynamics 3 w3 *E & B 5
and Applications
PE6122 HERAE 1% Computational Fluid Dynamics 3 255'8 FF & 3 &
NV ERHR PE6101H RERRE R Advanced Combustion Theory 3 FEXL F= 5 b3 &
Program Core Hig1l]. Rik3s
Courses PE6100 EEM Advanced Combustion Theory 3 2:5'8 EKZE & P=3 &=
ME6122 NFE A % Applied Mechanics of Solids 3 e *= = = 5
ME6123 & 1 % Mechanics of Solids 3 ;g = ) = 5
ME6540H IAREE I HL 1 Modern Control Theory 3 235'd = ¥ = &
ME6540 PRI E Modern Control Theory 3 5y ERF & =2 e
ME6523 SRR R S Advanced Measurement and 3 T =S & 2 &
Instrumentation
ME6522 WAEE., ERESES Basic Principle, Senso.rs and 3 3t EHE = £ &
Systems for Mechanical
ME6520 e =g sl Digital Signal Processing 3 Fi3r *= & = &
ME6521H HeEehEERE Digital Signal Processing and 3 e *E & B b
= Application
ME6120H EENWBh 1% Mechanical System Dynamics 3 235'd % & = &
ME6120 EENW3) 1% Mechanical System Dynamics 3 2358 E¥F 5 = &




ME6104 EEZ5REBHEE Tribology & Lubrication Theory i3 = ) = B
v Introduction to Engineering .
ME6105 TEREEZS® Tribology 38 == B = %
MATH6004 WEEE Numerical Analysis FRHTITEE FEKFE 7 b3 &
MATH6005 SR Matrix Theory R IHATTFEE HE*KZE b3 =3 & ﬁ ;;1["]\ f{gg
o Mathematical-Physical NE-iVANE 3
MATH6009 & 2k ay Easion 3L BKE Rz 2 A e, EE]
VATHGO15 B Optinization Method TISHTEE | BHKE £ £ % 1
STAT6001 ER G Fundamental Mathematical AT FE EHE B B 5
Statistics
1E6102 FEGHE Advanced Statistics H3C *FE B & = T TR
TE6104 Pl Fgsr | Analysis of Production System X #E & £ & | TeT
” and Service System
o . Advanced Mechanism and Machine )
ME6100H LR IRaES Science H13C *E & & &
ME6142 A [ R Theories and Computation of e = E 2 %
Acoustics
ME6180 HENEEF Computer Graphics 3 H*= & P &
y N Plastic Deformation Theory and
ME6500 AT R SHE RN Numerical Simulation Lih'a Kz B =2 7w
ME6524 | REAMHT SlRgsRaam | Error Analysis and Data H #*E ] 2 %
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