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Course Specification
1. Basic Information
	MDP 251S
	Casting and Welding 1
	3 CH

	Prerequisites
	MDP  152

	Number of weekly Contact Hours 

	Lecture
	Tutorial
	Laboratory

	2
	2
	1

	Required SWL
	100
	Equivalent ECTS
	4

	[bookmark: _GoBack]Course Content

	Metal casting technology: Introduction, Solidification processing, Liquid metals, Principles of solidification, Primary (wrought) and casting, Metals and alloys, Production of primary metals, Production of shaped casting, Patterns, Molding techniques: Molding techniques and dynamics, Melting procedures and equipment, Design considerations, Structure, Properties and defects of casting, Casting process selection, Computer applications in metal casting, Quality control in casting, advanced casting processes.
Metal Welding Definition, Welding Joints, Welding Standards, Welding Symbols, Fusion Welding Processes, Solid State Welding Processes, High Energy Welding Processes, Heat Flow in Metal Welding, Chemical Reactions & Fluid Flow in Arc Welding, Solidification of Fusion Zone,  Weldability & Cracking Susceptibility, Welding Defects, and Inspection of Welded Joints.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Mechanical  Engineering requirements
	2

	Manufacturing engineering program
	2

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	20%
	10%
	10%
	60%

	Exam Duration [Hours]
	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:
· Get a basic idea of solidification and casting, alloys, structure and properties, casting products and applications,
· know about the different casting processes, mould and core-making, sand properties and testing, behavior of liquid metals, melting and melt treatment,
· Make design for a sound casting using basic equations and to specify the required molding materials,
· Deal with casting quality control methods,
· Learn the basics of different traditional and innovative joining technologies,
· Get to know the correlation between materials behavior and joining technology and how to improve quality assurance in industrial manufacturing,
· Know the methods of testing the joints (strength, non-destructive testing, metallographic examination) are known, 
Design weld-joints for safe constructions
3. Program Competencies Served by Course
	A: Faculty Requirements
	

	A5.	Practice research techniques and methods of investigation as an inherent part of learning;

	B: Mechanical Requirements:
	

	B2m. Carry out designs of mechanical systems and machine elements using appropriate materials
both traditional means and computer-aided tools and software contemporary to the
mechanical engineering field.

	B4m. Adopt suitable national and international standards and codes to: design, build, operate,
inspect and maintain mechanical equipment and systems


4. Learning Outcomes (LOs)
	Cognitive Domain

	1
	design sand casting using basic equations

	2
	Design weld-joints for safe constructions

	3
	Explain the different methods of testing the welding joints.

	Psychomotor Domain

	4
	Pour a sand mould and weld joints using different types of welding

	Affective Domain

	5
	Working safely and accurately in the foundry workshop voluntary 


5. Course LOs Mapping with Level of Competencies
	Los
	Level of Competences 

	
	A5
	B2m
	B4m

	Cognitive Domain

	1
	●
	
	

	2
	●
	●
	●

	3
	
	
	●

	Psychomotor Domain

	4
	●
	
	●

	Affective Domain

	5
	
	●
	●


6. Assessment and Feedback Strategy
	Summative Assessment Methods
	Formative Assessment Methods

	· Assignments (Solving problems/Presentation/In class discussion/ Related-To- Self Reading) - Online + Written
· Lab Activities
· Quizzes - Online + Written
· Written exams (midterm & final term) 
	· Pop quizzes



7. Teaching and Learning Methods
· Interactive Lectures;  Blinded learning: online or on campus
· Tutorials;  Blinded learning: online or on campus 
· Practical lab activities; Blinded learning: online or on campus 
· Presentation & In class discussion :Blinded learning: online or on campus
·  Project :


·  List of References
· 
a. Course notes
-Developed by course instructors uploaded to LMS
-Laboratory manual provided by course instructors
-Notes distributed by the instructor
b. Essential books (textbooks)
· Sindo Kou, Welding Metallurgy, A JOHN WILEY & SONS, INC., PUBLICATION 2003.
· -M. Lal – O. P. Khanna, 1979, Text Book of Foundry Technology,
· -John Campell, Casting, 2nd edition, Butterworth-Heinemann 2003
· -Killing, R. Welding Processes and Thermal Cutting, English Edition Band 1 (2001), 192 Seiten,
· -265 Bilder, 40 Tabellen, ISBN:3-87155-790-0
· -أحد سالم الصباغ، هندسة لحام المعادن، عالم الكتب، 1998
a. Recommended books
- أحمد سالم الصباغ، هندسة المواد – الجزء الثاني: الخواص الميكانيكية، عالم الكتب للنشر
- Radaj, D. Welding residual stresses and distortion calculation and measurement English
-Edition Band 2, (2003) 415 Seiten, 410 Abbildungen, ISBN: 3-87155-791-9
-Materials Handbook, v. 15 – casting, ASM Int., USA, 1998
b. Periodicals, Web sites, … etc
-Journal of Metals, ASM, USA
-Websites on casting and websites on welding.


8. Study Plan
	No
	Course Content
	Lecture
(hours)
	Tutorial
(hours)
	Lab


	1
	Introduction to solidification and casting processes, Casting of wrought alloys, continuous casting
	2
	2
	

	2
	Principles of shaped casting, alloys & products, and processes
	2
	2
	

	3
	Sand, moulding and core-making processes, Liquid metal behaviour & fluid dynamics
	2
	2
	2

	4
	Casting design, pattern, gating, feeding systems
	4
	4
	2

	5
	Heat extraction & solidification, Melt treatment & melting equipment
	2
	2
	

	6
	Casting defects & finishing
Quality control, environment, safety, computer application
	2
	2
	

	7
	Classification of welding processes
Design of weld joints and constructions
	2
	2
	2

	8
	Thermal welding: oxy-acetylene welding, 
	2
	2
	1

	9
	Arc welding, resistance welding, submerged arc welding, spot and seam welding, plasma
	4
	4
	1

	10
	Heat Flow & Fluid Flow in welding
	2
	2
	1

	11
	Weld Solidification & Cracking
	2
	2
	1

	12
	Welding Defects & Testing of welded joints 
	2
	2
	1

	13
	Casting project
	2
	2
	4

	
	Total
	30
	30
	15


9 Lab Activities
	No
	Content
	(hours)

	1
	Sand Mold Preparation
	2

	2
	Sand Control Tests
	2

	3
	Casting Project
	4

	4
	Welding Lab Activity
	7



10  Course Content / LOs Matrix
	Topic
	Course Content
	1
	2
	3
	4
	5

	1
	Introduction to solidification and casting processes, Casting of wrought alloys, continuous casting
	●
	
	
	
	

	2
	Principles of shaped casting, alloys & products, and processes
	●
	●
	●
	
	●

	3
	Sand, moulding and core-making processes, Liquid metal behaviour & fluid dynamics
	●
	●
	
	●
	

	4
	Casting design, pattern, gating, feeding systems
	●
	●
	
	●
	

	5
	Heat extraction & solidification, Melt treatment & melting equipment
	●
	●
	
	●
	

	6
	Casting defects & finishing
Quality control, environment, safety, computer application
	●
	●
	
	●
	

	7
	Classification of welding processes
Design of weld joints and constructions
	●
	●
	
	●
	

	8
	Thermal welding: oxy-acetylene welding, 
	●
	●
	
	●
	

	9
	Arc welding, resistance welding, submerged arc welding, spot and seam welding, plasm
	●
	●
	●
	●
	●

	10
	Heat Flow & Fluid Flow in welding
	●
	●
	
	●
	

	11
	Weld Solidification & Cracking
	●
	●
	
	●
	

	12
	Welding Defects & Testing of welded joints 
	●
	●
	
	●
	

	13
	Casting project
	●
	
	
	●
	

	14
	Introduction to solidification and casting processes, Casting of wrought alloys, continuous casting
	●
	●
	
	●
	


9. Assessment & Feedback Strategies / LOs Matrix
	Assessment Methods
	1
	2
	3
	4
	5

	Assignments (Solving problems/Presentation/In class …...
	●
	●
	
	
	●

	Lab Activities
	●
	
	
	●
	

	Quizzes 
	
	●
	
	
	

	Written exams (Mid-Term & Final)
	●
	●
	●
	
	

	Project discussion
	
	
	
	●
	●


10. Teaching & Learning Methods / LOs Matrix
	Learning Methods
	1
	2
	3
	4
	5

	Lectures
	●
	
	●
	
	

	Tutorial
	●
	●
	●
	
	●

	Practical Experiments
	●
	
	
	●
	

	Presentation & In class discussion
	
	
	
	
	●

	Project
	
	
	●
	●
	●
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