Department of Mechanical Engineering, Academic Year 2021 2nd Semester Syllabus (EN)
	Course title：(Chinese) 銲接工程概論
(English) Introduction to Welding Engineering
	Dept.
	Mech. Engrg.

	
	Code
	4205401

	Lecture
	  Jong-Ning Aoh
	credits
	3-0-3
	optional
	Class
	Graduate/senior

	Preliminary course required：General Physics

	Description：This course provides mechanical engineering students with a fundamental understanding of principles of various welding processes, welding equipments, welding consumables and state-of-the art in industries. It also provides basic knowledge on heat transfer, solidification, microstructure evolution, phase transformation and defects in welds. Welding on various materials such as carbon steels, stainless steels and aluminum alloys is illustrated through case study and examples from the related industries. A one-day welding practice and training at Goodweld Co. Ltd.(中鋼焊材) is planned. 

	Textbooks
	1.L. Jaffus, Welding Principles & Applications, 7th ed., Delmar Cengage learning, 2012 (高立代理)

2. H.B. Cary, Modern Welding Technology, 4th ed., Prentice Hall, 1998 (高立代理)

3. K.E. Introduction to the Physical Metallurgy of Welding, 2nd Ed., Buttwerworths, 1992. (Out-of-print)

4.Hand-outsdelievered on course website.

Note: To respect the copyright, reproduction of the textbooks of any part and of any form is prohibited.

	Outline
	Course Hour (hr)
	Established core competence

	Subjects
	Contents
	lecture
	Demo
	Exerc.
	Misc.
	

	Welding processes and related topics
	1. Welding processes

2.Welding design

3. Welding safety
	9
	
	
	
	D1-D8

	Welding power sources and welding consumables 
	1. Welding power sources

2.Welding consumables

3. Welding gases
	6
	
	
	
	D1-D8

	Welding heat transfer and solidification
	1.Heat transfer and temperature distribution

2.Solidification in weld metal
	9
	
	
	
	D1-D8

	Welding metallurgy
	1.Heat affected zone

2.Welding defects

3. Phase transformation
	9
	
	
	
	D1-D8

	Welding of metals
	1.Carbon steels

2.Stainless steels

3. Aluminum alloys
	9
	
	
	
	D1-D8

	Excursion 
	Visit and welding practice at GOODWELD
	
	
	
	8
	D1-D8

	Core Competence of Graduate Program
	Index for achieving Core Competence

	D1
	Well established advanced knowledge in mechanical engineering
	Well established advanced knowledge in welding engineering, design and manufacturing

	D2
	Competence in planning and conducting research and development projects in mechanical engineering and related disciplines
	Competence in planning and conducting research and development projects in welding engineering and related disciplines

	D3
	Proficiency at professional writing in mechanical engineering
	Proficiency at professional writing in welding procedure documents and reports

	D4
	Capacity of innovative thinking and independent problem solving for mechanical engineering challenges
	Capacity of innovative thinking and independent problem solving for challenges from welding construction and implantation.

	D5
	Effectiveness in communication and coordination in multi-disciplinary environments
	Effectiveness in communication and coordination of welding projects in multi-disciplinary environments

	D6
	Well-balanced global vision
	Well-balanced competence in communication and comprehension of welding terminology in English 

	D7
	Capability of leadership, planning, and management
	Capability of leadership, planning, and management of welding related projects

	D8
	Engagement to lifelong learning
	Life-long learning through acquiring welding related knowledge from professional articles and medium


	Course Content: 

	Time
	Class
	Evaluation
	Office hour
	Evaluation of course quality

	Thursday:

09:10-12:00
	Eng. II Building

115
	Mid. 25%, Final 30%

HW 15%, Report 15%
Practice 10%
Attend. 5%
	Wed.1:00-3:00 pm

Rm. 424  Tel: 2720411 ext. 33304

imejna@ccu.edu.tw
	Questionnaire on Core Competence

	Week
	Contents and homework
	remark

	1
	Introduction to welding processes—Arc welding
	

	2
	Introduction to welding processes—Non-conventional welding
	Homework I

	3
	Arc welding with non-consumable electrodes—GTAW and related processes
	

	4
	Arc welding with consumable electrodes—SMAW process and covered electrodes
	

	5
	Arc welding with consumable electrodes—GMAW/SAW processes and metal transfer
	

	6
	Welding consumables including electrodes and shielding gases
	

	7
	Practice at GOODWELD Co. Ltd.
	

	8
	Welding power sources
	Submit report (I)

	9
	Midterm exam 
	

	10
	Heat transfer in welding
	

	11
	Solidification of weld metal
	

	12
	Microstructure evolution in the heat affected zone
	Submit Homework

	13
	Welding defects and weldability of materials
	

	14
	Welding of carbon steels
	

	15
	Welding of stainless steels
	

	16
	Welding of aluminum alloys
	

	17
	Residual stress and welding distortion
	

	18
	Final exam
	Submit report (II)


