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Course Description

Surface engineering is a subject focus on changing the morphology, chemical composition,
and microstructure of solid metallic or non-metallic materials by a variety of surface processing
techniques, aiming at realizing the optimized and desired surface properties.  Surface
engineering technologies have been extensively utilized in the facticity maintenance and
advanced manufacturing industry of China, bringing about billions of economic profits. The
cutting-edge technological innovations, such as laser, ultrasound, and artificial intelligence, has
cultivated novel material surface processing techniques and greatly expand their applications.

This course belongs to the Double-First Class Course Project of SITU collaborated with
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prestigious enterprises. It is designed for the graduate students in the School of Materials
Science and Engineering to introduce the basic principles and practices of modern surface
processing technologies, including laser surface processing, ultrasonic surface strengthening,
supersonic hot spraying, high energy beam surface treatment, etc. The mechanism,
characteristics, applications, challenges, research focus, and future research directions of these
technologies will be discussed and presented. Moreover, senior experts from related
enterprises will be invited to give lectures to demonstrate practical cases of surface engineering.
The course also includes onsite factory tour part to enable the students have the chance to visit
the real exercise of surface processing techniques and realize their values and applications.

The course is a multidisciplinary comprehensive course, mainly introducing the surface
engineering technologies. The prerequisite courses for the current course include fundamentals
of material science, the principle of material processing, etc. It is suitable for the postgraduate
students and doctoral candidate in material science and engineering.
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Chapter Main Contents Hours Teaching Style Whether
there is
ideological
and political
content
1 Introduction to the modern 2 Class lecture No
materials surface engineering
and technologies
2 Surface properties of materials 4 Class lecture No
3 Materials surface engineering 6 Class lecture and No
based on remelting and onsite factory
cladding technologies tour
*HF R 4 Materials surface engineering 6 Class lecture and No
(English) based on painting and coating onsite factory
Syllabus technologies tour
5 Materials surface engineering 4 Class lecture and No
based on painting and coating onsite factory
technologies tour
6 Materials surface engineering 4 Class lecture and No
based on deposition onsite factory
technologies tour
7 Materials surface engineering 2 Class lecture No
based on plastic deformation
8 Design and automation 2 Class lecture No
principles of materials surface
engineering
9 Future technologies of 2 Class lecture No
materials surface engineering
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By enrolling in this course, the students may understand the latest development of modern
materials surface engineering.  The students need to grasp the cutting-edge theories,
technologies, applications of surface engineering, able to resolve the industry and practical
issues they may encounter related to the surface processing.

The grade of this course will be evaluated based on the practice report and term paper.
The students are required to submit the on-site factory tour report based on what they have
learned on class and during the tour. Moreover, the students are required to write a term
paper based on the practical surface engineering issues. The term paper should include
literature review, research targets, research plan, ect., to demonstrate their capabilities to solve
the engineering problems by surface processing technologies.
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(1) P. A. Dearnley, Introduction to Surface Engineering, Cambridge University Press,
2017.01

(2) EF3E5%, MRRITRESAR, PR, 2022.12

(3) ZE4REhSE, FORLRM TREHOR, L2 Tk HiaRAt, 2010.08

(4) HLRZAE, MORERI S A TREEOR, 2 Tkttt 2021.07

( 5 ) Tadeusz Burakowski, Surface Engineering of Metals: Principles, Equipment,
Technologies (Materials Science & Technology), CRC Press, 1998.12

(6) Yves Pauleau, Materials Surface Processing by Directed Energy Techniques, Elsevier
Science, 2006.04
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Book references:

(1) P. A. Dearnley, Introduction to Surface Engineering, Cambridge University Press, 2017.01
(2) Xinyu Wang et al. Materials Surface Processing Technology, Central South University
Press, 2022.12 (In Chinese)

(3) Mugqing Li et al. Materials Surface Processing Technology, Chemical Engineering Press,
2010.8 (In Chinese)

(4) Baohong Tian et al. Materials Surface and Interface Technology, Chemical Engineering
Press, 2021.7 (In Chinese)

(5) Tadeusz Burakowski, Surface Engineering of Metals: Principles, Equipment, Technologies
(Materials Science & Technology), CRC Press, 1998.12

(6) Yves Pauleau, Materials Surface Processing by Directed Energy Techniques, Elsevier
Science, 2006.04

3/3 2021.03




	工号ID
	单位School
	联系方式E-mail

