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Course Specification
1. Basic Information
	MDP381
	 Theory of metal Forming
	3 CH

	Prerequisites
	Manufacturing technology (1) 

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	2
	1

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Engineering and true stress and strain, Stress strain curves and models of mechanical behavior, Strain rate and its effect on stress strain curve, Deformation and recrystallization, Cold and hot working, Strain hardening, Plastic deformation of metals, Yield criteria, Forging and dimensional changes, Calculation of load during drawing and upsetting, Factors affecting forging load, Rolling and neutral point, Calculation of load rolling mill power, Factors affecting rolling load, Extrusion and metal flow, Extrusion pressure diagram, Calculation of extrusion pressure and parameters affecting extrusion, Wire drawing and wire drawing die, Calculation of wire drawing load, Optimum wire drawing die angle and parameters affecting wire drawing. Tube drawing and dimensional changes in diameter and wall thickness, Calculation of drawing thin walled tubes, Plug tube drawing and mandrel tube drawing. Deep drawing and dimensional changes in flange and wall thickness, Calculation of deep drawing load, parameters affecting deep drawing.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program
	3

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	35%
	25%
	0%
	40%

	Exam Duration [Hours]
	1
	
	3

	Equivalent to other course in another university

	University
	N/A

	Course code and title
	N/A


2. Course Aims
By the end of the course the students will be able to:
· Demonstrate knowledge and understanding of theoretical analysis of metal
forming.
·  Represent the theoretical analysis of metal forming processes.
·  Recognize different types of theoretical analysis of metal forming processes.
·  Formulate load and power problems and identify data required to solve them.
·  Solve load and power problems using both approximate and numerical
techniques.
· Assess the theoretical analysis of metal forming processes.
· Perform some mechanical measurements
3. Program Competencies Served by Course.
A: Faculty Requirements 
A1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science and mathematics. 
A2. Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions. 
C: Program Competences 
C1. Implement basic theories to production processes including new technologies in manufacturing to select proper processes and process parameters for specific products. 
C3. Implement basics of industrial engineering to analyse, plan and design production systems. 
4. Learning Outcomes - LOs
	Cognitive Domain

	1
	Identify data and structure of theoretical analysis of metal forming processes.

	2
	Analyze load and power data and parameters affecting metal forming processes.

	Psychomotor Domain

	3
	Perform theoretical models and analysis of metal forming processes 

	Affective Domain

	4
	Propose alternative solutions to different metal forming processes



5. Course LOs Mapping with Level of Competencies
	[bookmark: _Hlk79018452]ILOs
	Level of Competences

	
	A1
	A2
	C1
	C3

	Cognitive Domain

	[bookmark: _Hlk19380516]1
	
	
	
	

	2
	
	
	
	

	Psychomotor Domain

	3
	
	
	
	

	Affective Domain
	
	
	
	

	4
	
	
	
	


6. Assessment and Feedback Strategy
· Assignments	10%
· [bookmark: _Hlk79022030]Lab reports	10%
· Quizzes		15%
· Midterm	25%
· Final		40%


7. Teaching and Learning Methods
· Interactive Lectures
· Face to face tutorials/Lab.
8. List of References
a. Essential books (text books)
1-Chaaban M.A., "An Introduction to Metal Forming", Central Agency for University, 1976
2- Bertram, Elasticity and Plasticity of Large Deformations, Fourth Edition, Springer, 2021.
b. Recommended books
1.D. Banabic, H.-J. Bunge, K. Pohlandt, A.E. Tekkaya, “Formability of Metallic Materials “, Springer-Verlag Berlin Heidelberg New York in 2000
2. Johnson, W., and Mellor, P.B., "Plasticity for Mechanical Engineers". Van Nostrand, 1962.
3. Ford H, and Alexander, I.M., "Advanced Mechanics of Materials", Longman Green, London, 1963.
4. Rowe, G.W., "An Introduction to the Principles of Metalworking". Edward Arnold, London, 1965.
9. Study Plan
	No
	Course Content
	Lecture
(hours)
	Tutorial
(hours)
	Lab
(hours)

	1
	Introduction, Mechanical and Metallurgical fundamentals
	6
	4
	
2

	2
	Tensor and yield criteria
	4
	2
	--

	3
	Springback and classification of metal forming processes
	2
	---
	
3

	4
	Forging analysis (Cogging and upsetting)
	4
	6
	6

	5
	Rolling analysis
	3
	4
	2

	6
	Extrusion analysis
	3
	4
	2

	7
	Wire drawing analysis
	4
	4
	--

	8
	Tube drawing analysis
	3
	4
	--

	9
	Deep drawing analysis
	1
	2
	---

	Total Number of Hours
	30
	30
	
15




	No.
	Title of Experiment
	Laboratory
Hours

	1
	Introduction, Mechanical and Metallurgical fundamentals
	2

	2
	Springback and classification of metal forming processes
	3

	3
	Forging analysis (Cogging and upsetting)
	6

	4
	Rolling analysis
	2

	5
	Extrusion analysis
	2

	Total Number of Hours
	15





10. Course Content / LOs Matrix
	No
	Course Content
	1
	2
	3
	4

	1
	Introduction, Mechanical and Metallurgical fundamentals
	
	
	
	

	2
	Tensor and yield criteria
	
	
	
	

	3
	Springback and classification of metal forming processes
	
	
	
	

	4
	Forging analysis (Cogging and upsetting)
	
	
	
	

	5
	Rolling analysis
	
	
	
	

	6
	Extrusion analysis
	
	
	
	

	7
	Wire drawing analysis
	
	
	
	

	8
	Tube drawing analysis
	
	
	
	

	9
	Deep drawing analysis
	
	
	
	



11. Assessment and Feedback Strategies / LOs Matrix
	Assessment
	1
	2
	3
	4

	Assignments 
	
	
	
	

	Lab reports
	
	
	
	

	Quizzes
	
	
	
	

	Mid-Term Exam
	
	
	
	

	Final Exam
	
	
	
	



12. Teaching & Learning Methods / LOs Matrix
	Learning Method
	1
	2
	3
	4

	Lectures
	
	
	
	

	Tutorials
	
	
	
	

	Labs
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