
光学与电子信息学院光学工程、软件工程领域专业学位硕士研究生课程简介

	课程名称：激光加工工艺
	课程代码：182.537

	课程类型：□公共课  □专业必修课  ■专业选修课 □其它：              

	考核方式：撰写论文
	教学方式：讲授

	适用专业领域：光学工程，软件工程（微电子）

	开课学期：春季
	总学时：32 
	学分：2

	先修课程要求：无

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	唐霞辉
	教授
	物理电子学
	50
	高功率激光器与应用

	朱海红
	教授
	物理电子学
	45
	激光与物质相互作用

	秦应雄
	副教授
	物理电子学
	35
	高功率激光器与应用

	课程负责教师教育经历及学术成就简介：

课程负责人：唐霞辉教授

受教育经历：

1982.09－1986.06，华中工学院，机械工程二系，学士

1986.09－1989.06，华中理工大学，机械工程二系，硕士

1997.09－2000.06，华中科技大学，激光研究院，博士 

研究工作经历：

1989.09－1999.06 ，华中理工大学，激光工程中心，讲师

1999.06－2006.11，华中科技大学，激光研究院，副教授

2006.11－现在，华中科技大学，光电信息学院，教授

学术成就：

主要从事新型CO2气体激光器、高功率激光加工系统集成、激光加工工艺等方面的研究开发，作为主要骨干力量，参与了“激光加工国家工程研究中心”学科建设等系列重要工作。先后承担并完成科技部国家“十五”科技攻关、“十一五”重大科技支撑计划、教育部博士点基金、湖北省“十一五”重点科技攻关等省部级项目20余项；获得省部级鉴定成果4项，第一完成人获得2005年教育部提名国家科技进步一等奖、2004年湖北省科技进步二等奖。
在国内外重要学术期刊上发表论文50多篇，20多篇论文被SCI、EI、ISTP收录，2004年出版专著《激光焊接金刚石工具》，2008年出版专著《高功率横流CO2激光器及应用》，2010年参与出版专著《光机电一体化技术手册》，获得国家发明专利5项，指导硕士研究生30多名、博士研究生10名。


	课程教学目标：

  激光加工是激光应用的一个重要领域。本课程使学生掌握激光加工的基本原理，学会分析激光加工的基本工艺和相关技术参数，了解激光加工的工程应用及其在工业领域的重要作用。

课程大纲：（章节目录）
第一章  激光与材料相互作用基础知识   

§1.1 激光束特性
§1.2 材料的反射与吸收
§1.3 激光辐射材料的作用过程
§1.4 激光作用固态材料的热源模型
第二章  激光加工系统概述  

§2.1 加工用激光器

§2.2 激光加工机床

§2.3 导光聚焦系统

§2.4 光学元器件
第三章  高功率激光切割原理与应用  

§3.1 激光切割原理与分类

§3.2 典型材料的激光切割工艺

§3.3 高功率激光切割应用
第四章  高功率激光焊接原理与应用  

§4.1 激光热传导焊接
§4.2 激光深穿透焊接
§4.3 激光复合焊接技术

§4.4 激光焊接工程应用
第五章  激光表面处理技术  

§5.1 激光表面硬化
§5.2 激光熔覆与合金化

§5.3 激光冲击强化
§5.4 激光再制造技术
第六章  激光精密微细加工技术  

§6.1 激光打标、雕刻、内雕技术
§6.2 脉冲激光焊接、打孔

§6.3 电子工业激光加工应用
第七章  激光增材制造技术  

§7.1激光增材制造技术概述
§7.2激光增材制造技术工艺及装备
第八章  激光光致等离子体特性及激光制备薄膜技术  

§8.1 激光光致等离子体特性
§8.2 激光制备薄膜原理
§8.3 激光制膜工艺研究
第九章  飞秒激光加工技术 

§9.1 飞秒激光微细加工机理

§9.2 飞秒激光微纳加工系统

§9.3 飞秒激光加工应用


	教材： 

《现代激光制造技术》，张国顺，化学工业出版社，2006年。


	主要参考书：

《激光加工工艺手册》，关振东，中国计量出版社，2007年



	课程名称：Laser Processing technology
	课程代码：182.537

	课程类型：■Professional Electives 

	考核方式：Writing paper
	教学方式：Lecture

	适用专业：Optical engineering, Software Engineering(Microelectronics)

	开课学期：Spring
	总学时：32 
	学分：2

	先修课程要求：Nothing

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	Tang XiaHui 
	Professor
	physical electronics
	50
	High-power lasers and applications

	Zhu HaiHong 
	Professor
	physical electronics
	45
	Laser-matter interaction

	Qin YingXiong
	Associate Professor
	physical electronics
	35
	High-power lasers and applications

	Course Team Leader Education Experience and Academic Qualification：

Professor Tang Xiahui. 

Education Experience: 

1982.09－1986.06, Huazhong University of Science and Technology, Department of Mechanical Engineering, BSc degree 

1986.09－1989.06，Huazhong University of Science and Technology, Department of Mechanical Engineering, Master degree

1997.09－2000.06, Huazhong University of Science and Technology, Laser Academy, PhD degree 

Research Work Experience:

1989.09－1999.06 , Huazhong University of Science and Technology, Laser Engineering Center, Lecturer

1999.06－2006.11, Huazhong University of Science and Technology, Laser Academy, Associate Professor

2006.11－Now, Huazhong University of Science and Technology, School of Optical and Electronic Information, Professor

Specific research interests: 

High power CO2 gas Laser (transverse flow, SF slab CO2 gas Laser).

High power laser processing systems integration (high power diode Laser cladding, surface hardening system).

Welding (diamond tools, dissimilar materials).

Brazing (dissimilar materials laser brazing, etc.).

Cutting (composite materials, ceramics, striation-free cutting of metals, pipes and vessels).

Surface engineering (hardening, coating, cladding).

Project Source:

The MOST National "Fifteen" Scientific and Technological Research Plan, CHINA.

"Eleventh Five" major scientific and technological support plan, CHINA.

Doctoral Fund of Ministry of Education, CHINA.

HuBei Province "Eleventh Five-Year" key scientific and technological, CHINA.

Main achievements and awards:

Founded the “National Engineering Research Center for Laser Processing (NERC-LP)” as a main participant in 2003.

HuBei Science and Technology Progress Award in 2004.

Ministry of Education, National Science and Technology Progress Award nominations in 2005.

Published more than 50 papers In the domestic and foreign academic journals, more than 20 papers were SCI, EI, ISTP included. Obtained 5 Chinese invention patents.

Guidance of more than 30 graduate and 10 doctoral students.

Monograph: 

Laser Welded Diamond Tools, 2004

《激光焊接金刚石工具》，2004

High Power Transverse Flow Laser, 2008

《高功率横流CO2激光器及应用》，2008

Opto-Mechatronics Technical Manual, 2010

《光机电一体化技术手册》，2010



	Course Objective：

Laser processing is an important field of laser applications. This course is to make students master the basic principles and technic characteristics of laser processing, are familiar with laser processing equipment and system, and understand the engineering application and tendencies of laser processing.

Course Outline

Chapter 1  Basics of laser-material interaction

§1.1  Properties of the laser beam

§1.2  Reflection and absorption of the material

§1.3  The progress of laser-matter interaction

§1.4  Heat source model of Laser-solid material interaction

Chapter 2  Overview of the laser processing system

§2.1  Lasers for processing

§2.2  Laser cutting machines

§2.3  The light focusing system

§2.4  Optical components

Chapter 3  The principle and application of the high power laser cutting

§3.1  The principle and category of Laser cutting

§3.2  Typical Laser cutting crafts of some materials

§3.3  Applications of high-power laser cutting

Chapter 4  The principle and application of the high power laser welding

§4.1  laser welding technology based on thermal conduction

§4.2  Laser deep penetration welding technology

§4.3  Laser hybrid welding technology

§4.4  Engineering applications of Laser welding 

Chapter 5  Laser surface treatment technology
§5.1  Laser surface hardening

§5.2  Laser cladding and alloying

§5.3  Laser shock strengthening

§5.4  Laser remanufacturing technology

Chapter 6  Laser precision micro-fabrication technology

§6.1  Laser marking, engraving and carving technology

§6.2  Pulsed laser welding and punching technology

§6.3  Electronic industrial applications of Laser processing 

Chapter 7  Laser additive manufacturing technology

§7.1  Laser additive manufacturing overview 

§7.2  Laser additive manufacturing process

Chapter 8 Laser induced plasma characteristics and Laser manufacturing thin-film technology

§8.1  Characteristics of Laser induced plasma 

§8.2  Principles of Laser manufacturing thin-film

§8.3  Laser manufacturing thin-film technology 

Chapter 9  Femtosecond laser processing technology

§9.1  Mechanism of femtosecond laser micromachining

§9.2  Femtosecond laser micro-nanofabrication system

§9.3  Femtosecond laser processing applications



	Textbook： 

Modern Laser Manufacturing Technology, Zhang Guoshun, 2006.

《现代激光制造技术》，张国顺，化学工业出版社，2006年。

	Main reference：

Laser Processing Manual, Guan Zhendong, 2007.

《激光加工工艺手册》，关振东，中国计量出版社，2007年



