  材料科学与工程  学科博士研究生培养方案

Ph.D. Degree Program in Materials Science and Engineering
一级学科代码 : 0805
Discipline code：0805
一、学科概况与研究方向
Discipline overview and research directions 

材料科学与工程为一级学科博士点，建有博士后流动站，入选江苏省高校优势学科一期、二期、三期建设项目并获得持续支持。材料科学进入ESI全球排名前1%（2020.5月最新排名是0.218%）。学科拥有江苏省高端金属结构材料、江苏省材料摩擦学、机械工业联合会金属基复合与功能材料、江苏省高性能铝镁合金及其复合材料（工程）4个省部级重点实验室，8个江苏省工程技术研究中心，1个省级实验示范中心。与企业共建江苏省企业研究生工作站38个，其中，获批全国示范工程专业学位研究生联合培养基地1个、江苏省优秀企业研究生工作站3个。与丹麦奥胡斯大学合作，成立中丹联合实验室，与英国莱斯特大学合作，成立中英联合实验室。学科现有教授48人、副教授81人，博士生导师40人。其中国家级人才5人，教育部新世纪人才、江苏特聘教授/双创计划/333工程/青蓝工程/六大人才高峰等省部级人才30余人，创新团队5个。与英国克兰菲尔德大学建有未来技术联合研究生院和双学位合作办学项目，资助优秀学生联合培养。本学科基础研究瞄准国际学术前沿，应用研究对接国家重大需求，致力于创新型、复合型、国际化高层次人才培养。
Materials science and engineering is a doctoral program of first-class discipline, with a post-doctoral mobile station. It has been selected as the first, second and third construction projects of the dominant disciplines of jiangsu universities and obtained continuous support.Materials science is in the top 1% of ESI global rankings (the latest ranking in May 2020.was 0.218%).The discipline has 4 provincial key laboratories of high-end metal structural materials in jiangsu province, material tribology in jiangsu province, metal matrix composites and functional materials of China machinery industry association, high performance aluminum-magnesium alloy and its composite materials (engineering) in jiangsu province, 8 engineering technology research centers in jiangsu province, and 1 provincial experimental and demonstration center.In jiangsu province, 38 graduate student workstations were built together with enterprises, among which 1 was approved as a joint training base for graduate students of national demonstration engineering major and 3 were awarded as outstanding graduate workstations of jiangsu province.In cooperation with Aarhus university in Denmark, a sino-danish joint laboratory will be established, and in cooperation with the university of leicester in the UK, a Sino-British joint laboratory will be established.The discipline now has 48 professors, 81 associate professors and 40 doctoral supervisors.Among them, there are 5 state-level talents, more than 30 provincial-level and minister-level talents such as new century talents of the ministry of education, jiangsu special professors/mass entrepreneurship and innovation program / 333 project/qinglan project/six talent peaks, and 5 innovation teams.It has set up a joint graduate school of future technology and a double-degree cooperative education project with cranfield university in the United Kingdom, and funded the joint training of outstanding students.The basic research of this discipline aims at the international academic frontier, and the applied research is in line with the major national needs. It is committed to the cultivation of innovative, compound and international high-level talents.
主要研究方向： 1. 新型金属材料的制备与组织性能调控；2. 先进材料成形加工技术；3. 无机材料与器件；4. 功能高分子材料； 5. 生物/能源表界面功能材料；6. 材料物理与化学。 
Main research fields: 1. Preparation and microstructure property regulation of new metal materials; 2.Advanced material forming and processing technology; 3. inorganic materials and devices; 4. Functional polymer materials; 5. Biological/energy meter interface functional materials; 6. Materials Physics and Chemistry .
二、培养目标
Training objectives 
1．具有严谨求实的科学态度、工作作风和高尚的职业道德，德、智、体全面发展；

1. With a rigorous and realistic scientific attitude and style of work, a strong professional ethics and an all-round development of moral, intellectual and physical level;
2．具有本科学坚实宽广的理论基础、系统深入的专业知识和开阔的国际视野和国际学术交流能力；
2.  To have a magnificent foundation in theory, systematic expertise in-depth;
3．具有独立从事本学科理论研究及高科技项目的研发创新能力，能独立承担和完成本学科的各类研究课题，能胜任科研、教学和科研项目的技术管理工作。
3. To have R&D and innovation ability when engaged in theoretical research and high-tech project independently, to undertake and complete research subjects in this field  on one’s own, capable of performing scientific research, teaching and technology of scientific projects.
三、培养方式及学习年限
Training mode and the duration of study 

学习年限：全日制博士研究生的学习年限一般为四年，如确有必要可申请延长，最长不超过六年。

The Ph.D. training is based on Tutorial System. The training process is a joint effort of Supervisor and Ph.D. Tutor Committee. Graduation time is decided by Ph.D. Tutor Committee. General studying period is 4 to 6 years. Ph.D. candidates should finish prescribed research work and dissertation.
培养方式：博士研究生培养采用课程学习、实践要求和学位论文相结合的培养方式，实行导师为第一责任人的导师负责制，导师可以组织成立指导小组，协助导师对博士生的课程学习、实践环节、科学研究和学位论文进行指导。指导小组成员由导师提名并经学院审核批准。导师（指导小组）对博士生的培养过程须接受学院及学位分委员会的指导和检查。
The cultivation of doctoral students adopts the training method of combining course learning, practice requirements and dissertation. The system of tutor responsibility is implemented with the tutor as the first responsible person. The tutor may organize and set up a guidance group to assist the tutor in guiding the doctoral students' course learning, practice, scientific research and dissertation.The members of the steering group shall be nominated by the tutor and approved by the college.The supervisor (steering group) shall be responsible for the supervision and inspection of the doctoral student development process by the faculty and degree sub-committee.
四、课程学分
Course credits 

1、学分要求
Credit requirements 

课程总学分不低于14学分，其中学位课不少于10学分，选修课不少于2学分。
The total credits of the course shall be no less than 14 credits, including no less than 10 credits for degree courses and no less than 2 credits for elective courses.

2、课程设置
Curriculum 
	Course Category

课程类别
	Course Name

课程名称
	Credit

学分
	Term

学期(Spring/Autumn)
	School by which

Courses opened

开课学院
	type of the course

课程性质
	Remark

备注

	Degree courses

学位课
	Public degree course

公共学位课
	Integrated Chinese

综合汉语
	3
	
	Language & Culture Center

语言文化中心
	
	Compulsory

必修

	
	
	Overview of China

中国概况
	2
	
	OEC
	
	

	
	Basic Theory Course

基础理论课
	 theory of random processes 
随机过程理论
	2
	秋(Autumn)
	Faculty of Science
理学院
	
	At least XX credits

至少2学分

	
	
	Mathematical models and applications
数学模型及应用
	2
	秋(Autumn)
	Faculty of Science
理学院
	
	

	
	
	Advanced material chemistry
高等材料化学
	2
系统里该课程是三学分
	秋(Autumn)
	School of Materials Science and Engineering(School of MSE)
材料学院
	English taught course
全英文
	

	
	
	Solid state physics of materials
材料固体物理
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Advanced Structural Maerial Chemistry

高等材料结构化学
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	Core Specialized Degree Courses

核心专业学位课
	Thermodynamics and dynamics of materials
材料热力学与动力学
	3
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	At least XX credits

至少3学分

	
	
	Solid state phase transition theory

固态相变理论
	3
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Advanced X-ray diffraction studies

先进X射线衍射分析方法
	3
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	Non-degree course

非学位课
	Specialized Elective Courses

专业选修课
	Chemical synthesis of inorganic materials
无机材料的化学合成
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	At least XX credits

至少2学分

	
	
	The characterization in Bionanomaterials
生物纳米材料表征技术
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Introduction to Energy Materials
能源材料导论与技术导论
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Composite Materials
复合材料学
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Functional Materials
功能材料
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Nanomaterials and Nanotechnology
纳米材料与加工技术
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Fundamentals of Solidification
金属凝固原理
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	New Polymer Materials
新型高分子材料
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	
	Sustainable energy technologies and materials

再生能源技术与材料
	2
	秋(Autumn)
	School of MSE
材料学院
	English taught course
全英文
	

	
	Public Elective

Courses

公共选修课
	All graduate programs in all disciplines throughout the school

全校所有学科的全部研究生课程
	Optional

任选


Note: Please specify the type of the course { English taught course, bilingual course, cutting-edge lecture or experimental course}课程性质中请明确是全英文课程、双语课程、前沿讲座或实验平台课程等

五、实践学分要求
Practice credit requirements

博士生在学期间必须参与的学术活动和必修环节采取学分制，统称为实践学分，包括学术活动、文献阅读、专题研讨、实践环节、学科综合考核等5个环节，实践学分须完成11学分。实践学分和课程学分不得通用，研究生的课程学分和实践学分均满足要求后方可进入学位论文送审答辩环节。 
The academic activities and required courses that doctoral students must take part in during their study period adopt the credit system, which is collectively referred to as practice credits, including academic activities, literature reading, topic discussion, practice, and subject comprehensive assessment. The practice credits must complete 11 credits.Practice credits and course credits shall not be used universally, and postgraduates can only enter the stage of dissertation submission for examination and defense if their course credits and practice credits meet the requirements.
1、学术活动（2学分） 

博士研究生在学期间必须参加15次以上的学校组织的“学术道德规范讲座”和国内外知名专家学者的专题讲座、学术报告、研究生论坛等学术研讨活动，参加学术研讨活动后必须形成完整的学术报告。

鼓励研究生在学期间参加国际会议或全国性高层次学术会议，凡博士生在国际会议或全国性高层次学术会议上进行学术论文墙报展示或口头报告者，视同其学术活动环节合格，需提供相关证明材料。 
1. Academic activities (2 credits)

During the period of study, doctoral students must attend more than 15 academic seminars organized by the university, such as "lectures on academic ethics" and special lectures, academic reports and graduate student forums by well-known experts and scholars at home and abroad, and complete academic reports must be formed after participating in the academic seminars.

Postgraduate students are encouraged to participate in international conferences or national high-level academic conferences during their studies. Doctoral students who present wall papers or give oral reports at international conferences or national high-level academic conferences shall be regarded as qualified in academic activities and shall provide relevant certification materials.

2、文献阅读（2学分） 

博士生须至少阅读2本主要经典著作中列出的书目和不少于100篇文献，并写出读书报告，学位论文开提前由导师考核并记录成绩，不合格者不得进入学位论文开题环节。 
2. Literature reading (2 credits)

Doctoral students are required to read at least two books listed in the major classic works and no less than 100 articles, and write a reading report. The dissertation will be examined in advance by the supervisor and the results will be recorded. Those who fail to pass the dissertation will not be allowed to enter the dissertation opening section.

3、专题研讨（4学分） 

博士生在学期间必须在学科范围内公开进行文献研读交流、学术研究进展汇报和专题研讨汇报，且不得少于4次。
3. Seminar (4 credits)

During the period of study, the doctoral students must conduct open literature study, academic research progress report and special topic discussion report within the discipline, and no less than 4 times.

4、实践环节（1学分） 

鼓励博士研究生协助导师对硕士研究生授课，原则上每位博士生在学期间授课3-4节，导师听课并负责考核。 
4. Practice (1 credit)

PhD students are encouraged to assist their tutors in giving lectures to postgraduate students. In principle, each PhD student will give lectures for 3-4 sessions during the period of study, and the tutor will attend the lectures and be responsible for the assessment.

5、博士生学科综合考核（2学分） 

学科综合考核是博士生进入学位论文阶段前的一次综合性考核，主要评估博士生的学术道德、理论基础知识和学术科研能力等。 
博士生学习的第二学期结束前须开展学科综合考核，原则上每位博士研究生必须如期参加，有不可抗拒等原因不能参加者，最多允许推迟半年进行（需提前申请备案）。考核形式含学科综合水平笔试和专家面试。学科成立综合面试考核小组，由本学科或相关学科至少5名专家组成（本学科专家不得少于一半，导师和指导小组成员必须回避），确定一名负责人主持面试工作。考核结果分为优秀、合格和暂缓通过三种，每次考核暂缓通过的比例为实际考核人数的15%，对于暂缓通过的博士生，学科（学院）可根据具体情况建议学生择期重新考核或退学。博士生在学期间共有两次综合考核机会，第一次考核未通过者允许择期另行考核（两次考核时间间隔不得少于6个月），两次均未通过，按退学处理。
5. Comprehensive discipline assessment for doctoral students (2 credits)

The subject comprehensive examination is a comprehensive examination for doctoral students before they enter the dissertation stage, which mainly evaluates their academic ethics, basic theoretical knowledge and academic research ability.

Before the end of the second semester of doctoral study, the subject comprehensive assessment must be carried out. In principle, every doctoral student must attend the examination as scheduled. If there is any reason such as force majeure, the examination cannot be conducted.The examination forms include the written examination of the comprehensive level of the subject and the interview of the experts.A comprehensive interview and assessment panel shall be set up in the discipline, which shall be composed of at least 5 experts in the discipline or related discipline (no less than half of the experts in the discipline, and the tutors and members of the steering group shall be avoided), and a person in charge shall be appointed to conduct the interview.The assessment results are divided into three categories: excellent, qualified and suspended pass. The proportion of suspended pass in each assessment is 15% of the actual number of doctoral students. For doctoral students who are suspended pass, the discipline (school) may suggest students to reassess or drop out according to the specific situation.During the period of doctoral students, there are altogether two comprehensive assessment opportunities. Those who fail the first assessment are allowed to choose another assessment (the interval between the two assessments shall not be less than 6 months). If they fail to pass the assessment twice, they will be treated as dropout.
七、学位论文与学位授予
Dissertation and degree requirements 

1、论文开题 

博士生在撰写学位论文之前，必须经过认真的调查研究，查阅大量的文献资料尤其是外文文献，了解本人主攻研究方向的历史和现状，在此基础上确定学位论文研究题目，并作论文开题报告。开题报告应论述学位论文选题依据、研究方案、预期目标与科研成果、工作计划等关键问题。 

学位论文开题专家考核小组（导师和指导小组成员必须回避）由本学科或相关学科5名专家组成，确定一名负责人主持开题考核工作。学位论文开题试行专家小组评分制度，开题不合格者须进行第2次开题，两次开题时间间隔不得少于3个月，两次开题均未通过者按退学处理。每位研究生在学期间至多两次学位论文开题机会。博士研究生学位论文开题报告审核通过两年（至少16个月）后方可申请送审答辩。 
1. Thesis proposal

Before writing a dissertation, a doctoral student must conduct careful investigation and research, consult a large number of literature materials, especially foreign literature, to understand the history and current situation of his/her major research direction, determine the dissertation research topic on this basis, and make the thesis opening report.The thesis proposal report should discuss the key issues such as the basis of dissertation topic selection, research plan, expected goals and research results, and work plan.

The dissertation proposal expert assessment group (to be avoided by tutors and members of the steering group) shall be composed of 5 experts from the discipline or related disciplines, and a person in charge shall be appointed to preside over the proposal assessment work.The evaluation system of expert group for dissertation proposal shall be tried out. Those who fail to make the proposal shall make the second proposal, and the time interval between the two proposals shall not be less than 3 months. Those who fail to make the proposal twice shall be treated as dropout.Each graduate student has no more than two dissertation opening opportunities during his/her studies.After the dissertation proposal report has been approved for two years (at least 16 months), the dissertation can be submitted for examination and defense.

2、完成完整的科研训练与获得相应的科研成果 

研究生在学期间必须参与完整的科研训练全过程，获取一定的科研成果，具体要求详见《江苏大学关于研究生在学期间必须完成完整的科研训练与获得相应科研成果的规定》和学院制定的相关要求。 
2. Complete complete scientific research training and obtain corresponding scientific research achievements

During the period of study, postgraduates must participate in the whole process of complete scientific research training and obtain certain scientific research achievements. For specific requirements, please refer to "regulations of jiangsu university on the need for postgraduates to complete complete scientific research training and obtain corresponding scientific research achievements" and relevant requirements formulated by the college.

3、论文撰写 

学位论文必须在导师指导下由博士研究生本人独立完成，论文格式参见《江苏大学研究生学位论文撰写格式要求》。 
3. Thesis writing

The dissertation must be completed independently by the doctoral candidate under the guidance of his/her supervisor.

4、论文评阅与答辩 

为提高博士论文的质量，博士学位论文须进行预审和预答辩，这两个环节是博士论文工作的重要组成部分。预审由学院统一负责，预审通过后方可进行预答辩，预答辩由学院各研究所负责组织。

学位论文的评阅与答辩等要求详见《江苏大学学位授予工作实施细则》和《江苏大学研究生学位论文“盲审”工作暂行办法》等相关要求。
4. Paper review and defense

In order to improve the quality of doctoral dissertation, the dissertation should be preexamined and predefended, which are two important parts of the dissertation work.The e college shall be responsible for the preliminary examination, and the preliminary examination shall be conducted only after passing the preliminary examination, and the preliminary examination shall be organized by the institutes of the college.

For the requirements of dissertation evaluation and defense, please refer to the detailed rules for the implementation of degree conferment in jiangsu university and the interim work measures of "blind review" for postgraduate dissertation of jiangsu university.

八、其他要求
Other Requirements 

详见《江苏大学2020年度研究生培养方案修(制)订工作的指导意见》等相关规定。
For details, please refer to "jiangsu university 2020 annual postgraduate training program revision (preparation) work guidance" and other relevant provisions.
附、需阅读的主要经典著作和专业学术期刊目录
Appendix: Catalogue of professional journals to be read 

一、主要经典著作
Main Classic works 
1、Principles of Polymer Chemistry.Paul J. Flory，Cornell University Press, 1953-12.
2、Foundations of Materials Science and Engineering.Smith, William F.; Hashemi, Javad McGraw-Hill Higher Education, 2009-07.

3、Science and Design of Engineering Materials E-text. Schaffer, James P.; Saxena, Ashok; Sanders Jr., Thomas H.; Antolovich, Stephen D.; Warner, Steven B. McGraw Hill Education Europe, 2001-01.

4、Manufacturing Technology. Lindbeck, John R.; Williams, Molly W.; Wygant, Robert M. Prentice Hall  1995-01.

5、Fundamentals of solidification (Fourth revised edition). Kurz & Fisher. Tans Tech Publications Ltd., 1998. 

6、Fundamentals of materials science and engineering. William D. Callister, David G. Rethwisch.John Wiley & Sons Ltd, 2007-12.

7、Nanoscale Science and Technology. Robert W. Kelsall.John Wiley & Sons Ltd, 2005

Polymer Chemistry (2nd Ed). Paul C. Hiemenz and Timothy P. Lodge.CRC Press，2007-2
Principles of Polymer Chemistry. A. Ravve.Springer-Verlag New York，2012

10、The Structure of  Materials. Allen S.M. and Thoms E. New York:John＆Sons. Inc.,1998

11、Ceramic Materials Science and Engineering，Carter C. Barry,  Norton M. Grant, Springer, 2007

12. PHYSICAL METALLURGY，Robert W. Cahn and Peter Haasen 

13. Dislocations and plastic flow in crystals,  A.H. Cottrell.
14. The coming of Materials Science, Robert W. Cahn

二、主要外文专业学术期刊
Major foreign academic journals 
1、Macromolecules, ACS

2、Polymer Chemistry, RSC

3、Polymer, Elsevier
4、Materials characterization,

5、 Journal of Materials Processing Technology

6、Materials Science and Engineering A

7、Journal of Alloys and Compounds

8、Journal of Materials Science Letters

9、Journal of Materials Science

10、Journal of the American Ceramic Society

11、Journal of the European Ceramic Society

12、Scripta Materialia

13、Nanotechnology

14、Journal of composite Materials 

15、Journal of Mechanical Working Technology
16、Ceramics International 

17、Advance Materials

18、Acta Materialia
19、Small

20、Carbon

21、Journal of American Society Chemistry

22、Corrosion Science
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