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Course Specification
1. Basic Information
	MDP489
	 Selected Topics in Metal Forming 
	3 CH

	Prerequisites
	

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	1
	2

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Selected topics in recent directions and advanced forming techniques. High energy rate forming, electro- hydraulic, electromagnetic, Dynapak, Petro Forge.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program Concentration 
	3

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	60%
	0%
	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:
· Understand the difference between newly developed metal forming processes.
· Represent the theoretical analysis of some metal forming processes.
·  Recognize process defects and their remedies to obtain product with high quality.
· Formulate load and power required for deformation and identify data needed to solve them.
· Identify the parameters affect each process.
· 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. 
A5. Practice research techniques and methods of investigation as an inherent part of learning. 

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. 

4. Learning Outcomes - LOs
	Cognitive Domain

	1
	Identify advanced metal forming processes and their applications.

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

	Psychomotor Domain

	3
	Perform Finite element analysis in some metal forming processes. 

	Affective Domain

	4
	Be aware of each metal forming process defects and alternative solutions to overcome them.



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

	
	A1
	A2
	A5
	C1

	Cognitive Domain

	[bookmark: _Hlk19380516]1
	
	
	
	

	2
	
	
	
	

	Psychomotor Domain

	3
	
	
	
	

	Affective Domain

	4
	
	
	
	


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


7. Teaching and Learning Methods
· Interactive Lectures
· Face to face Lab.
· Online tutorials
8. List of References
a. Essential books (text books)
1- Bertram, Elasticity and Plasticity of Large Deformations, Fourth Edition, Springer, 2021.
2-Chaaban M.A., "An Introduction to Metal Forming", Central Agency for University, 1976

b. Recommended books
1-Tomasz Trzepieciński,”Recent Developments and Trends in Sheet Metal Forming”, Metals - Open  Access Metallurgy Journal 10(6):779, June 2020,
2- Z. R. Wang, W. Hu , S. J. Yuan , X. Wang  “Engineering Plasticity: Theory And Application To Metal Forming Processes”, Higher Education Press, Wiley, 2021
3. D. Banabic, H.-J. Bunge, K. Pohlandt, A.E. Tekkaya, “Formability of Metallic Materials “, Springer-Verlag Berlin Heidelberg New York in 2000
4. Rowe, G.W., "An Introduction to the Principles of Metalworking". Edward Arnold, London, 1965.
9. [bookmark: _GoBack]Study Plan
	No
	Course Content
	Lecture
(hours)
	Tutorial
(hours)
	Lab
(hours)

	1
	Introduction, High energy rate forming, High speed forming. 
	2
	1
	4

	2
	Explosive forming, process parameters, advantage, applications and equipment
	4
	2
	2

	3
	Hydrofluid forming, process parameters, advantage, applications and equipment
	4
	2
	2

	4
	Petro froming, process parameters, advantage, applications and equipment
	2
	1
	2

	5
	Dynapak forming, process parameters, advantage, applications and equipment
	2
	1
	2

	6
	Ectro discharge forming, process parameters, advantage, applications and equipment
	2
	1
	4

	7
	Newly developed metal forming processes
	2
	1
	4

	8
	Upper Bound analysis
	2
	1
	2

	9
	Viscoelasticity analysis
	2
	1
	2

	10
	Deep drawing analysis
	2
	1
	4

	10
	Slip line field solution
	2
	1
	2

	11
	Finite element analysis in metal forming
	4
	2
	--

	Total Number of Hours
	30
	15
	30



	No.
	Title of Experiment
	Laboratory
Hours

	1
	Explosive forming.
	2

	2
	Hydrofluid forming.
	2

	3
	Petro forming.
	2

	4
	Dynapak forming.
	2

	5
	Electro discharge forming.
	4

	6
	Viscoelasticity experiment
	2

	7
	Drawablility
	4

	8
	Forgeability experiment
	4

	9
	Super plasticity
	4

	10
	Net shape forming
	4

	Total Number of Hours
	30




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

	1
	Introduction, High energy rate forming, High speed forming. 
	
	
	
	

	2
	Explosive forming, process parameters, advantage, applications and equipment
	
	
	
	

	3
	Hydrofluid forming, process parameters, advantage, applications and equipment
	
	
	
	

	4
	Petro froming, process parameters, advantage, applications and equipment
	
	
	
	

	5
	Dynapak forming, process parameters, advantage, applications and equipment
	
	
	
	

	6
	Ectro discharge forming, process parameters, advantage, applications and equipment
	
	
	
	

	7
	Newly developed metal forming processes
	
	
	
	

	8
	Upper Bound analysis
	
	
	
	

	9
	Viscoelasticity analysis
	
	
	
	

	10
	Deep drawing analysis
	
	
	
	

	11
	Slip line field solution
	
	
	
	

	12
	Finite element analysis in metal forming
	
	
	
	



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

	Assignments 
	
	
	
	

	Lab reports
	
	
	
	

	Quizzes
	
	
	
	

	Final Exam
	
	
	
	




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

	Lectures
	
	
	
	

	Tutorials
	
	
	
	

	Labs
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