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Course Specification
1. Basic Information
	MDP 152
	Metallurgy & Materials Testing
	3 CH

	Prerequisites
	MDP 151 Structure and properties of materials

	Number of weekly Contact Hours 5

	Lecture
	Tutorial
	Laboratory

	3
	1
	1

	Required SWL
	100
	Equivalent ECTS
	5

	Course Content

	This course provides a general treatment of the principles and problems of engineering materials and testing with specific reference to the mechanical properties. It also covers the common methods of static and dynamic testing: tension, compression, bending, shear, hardness, impact, creep and fatigue. Other topics are also included namely the types of fracture and the non- destructive testing of materials. 


	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program.
	Sophomore 

	Mechanical Power Engineering Program
	Sophomore

	Mechatronics Engineering Program
	Sophomore 

	Automotive Engineering Program
	Sophomore

	Manufacturing Engineering Program
	Sophomore

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	10%
	10%
	20%
	60%

	Exam Duration [Hours]
	2
	
	

	Equivalent to other course in another university

	University
	Faculty requirement 

	Course code and title
	


2. Course Aims
Students successfully completing MDP 152 will gain the following
· A basic view of the importance of standardization, mechanical testing and inspections
· A qualitative view of the elastic, plastic and fracture features of different materials
· Practical ability to perform different mechanical testing to determine material properties
· Realize the relation between Metallurgy features and properties of materials
· Assess the properties of materials under different types of loading
· A deep knowledge about different kind of loading & service conditions


3. Program Competencies Served by Course:
A: Faculty Requirements
A2. Develop and conduct appropriate experimentation and/or simulation, analyze 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.

D: Inter-Disciplinary
     D2 . Model, Analyze and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical Design and Analysis, Dynamics and Vibrations.
D8. Adopt suitable national and international standards and codes to: design, build, operate, inspect and maintain industrial equipment and systems 
4. Learning Outcomes (Los)
	Cognitive Domain

	1
	Recognizes terminologies and definitions related to properties of materials under different loading and condition. 

	2
	Solves the mechanical behavior problems under different loading. [Applying]

	3
	Relates the plastic deformation mechanism with the strengthening and toughening methods. [Analyzing]

	Psychomotor Domain

	4
	Proceeds different mechanical tests on different solid materials according to appropriate sample’s dimension and testing procedure standards. 

	Affective Domain

	5
	Discuss different materials testing results and their type of failure



5. Course LOs Mapping with Level of Competencies
5-Specialized programs
a. Design and Production Engineering Program
b. Mechanical Power Engineering Program
c. Automotive Engineering Program
d. Mechatronics Engineering Program
e. Manufacturing Engineering Program



	LOs
	Competences 

	
	A2
	A5
	D2
	D8

	Cognitive Domain
	

	1
	●
	
	
	●

	2
	●
	●
	●
	●

	3
	
	
	●
	

	Psychomotor Domaine

	4
	●
	
	
	●

	Affective Domaine

	5
	
	●
	
	●


6.Assessment and Feedback Strategy
· Assignments
· Lab reports
· Quizzes
· Oral examination for lab activities
· Project 
· Written examinations (midterm & final term) 
7. Teaching and Learning Methods
· Lectures
· Tutorials
· Practical 
· Self-learning
· Project based learning 
8.List of References
1- 
a. Course notes
-Developed by course instructors and sent to all students via LMS
b. Essential books (text books)
2- W. D. Callister, Materials Science and Engineering, 8th edition, Wiley, 2015.
a. Recommended books
· Mechanical Behavior and Testing of Materials, Bhargava A.K, ISBN-10: 812034250X, Prentice Hall India Learning Private Limited, 2016
· Mechanical Testing of Metallic Materials, Er. Chinmaya Mohapatra B.E, ISBN-10: 1727332938, CreateSpace Independent Publishing Platform; 2 E, 2018
· M. F. Ashby and D. R. H. Jones, Engineering Materials II: An Introduction to Microstructures, Processing, and Design, 3rd edition, 2015.
b. Web sites
www.mmat.ubc.ca , www.materials.eng.cam.ac.uk , www.matweb.com , www.info.com
http://ocw.mit.edu/OcwWeb/ , http://www.eulc.edu.eg/ , http://www.doitpoms.ac.uk/
9.Study Plan
	Week
	Course Content
	Lecture
Hours
	Lab
Hours
	Tutorial
Hours

	1
	Introduction to Materials Testing
	3
	2
	---

	2
	Standardization & Deformation Systems
	3
	---
	2

	3
	Mechanical Properties & Tension Test I
	3
	---
	2

	4
	Tension Test II
	3
	2
	1

	5
	Compression Test 
	3
	2
	---

	6
	Bending Test
	3
	2
	

	7
	Hardness Test
	3
	2
	---

	8
	Mid Term
	3
	---
	2

	9
	Shear Test & Torsion Test
	3
	2
	---

	10
	Strengthening Mechanisms
	3
	---
	2

	11
	Impact Test
	3
	2
	---

	12
	Fatigue Test
	3
	2
	---

	13
	Creep Test
	3
	2
	---

	14
	Non-Destructive Tests
	3
	1
	---

	15
	General Revision
	3
	--
	2

	Total Number of Hours
	45
	15
	15



	Week
	Title of Experiment
	Laboratory
Hours

	1
	Introduction to Materials Testing
	2

	2
	Standardization & Deformation Systems
	2

	3
	Mechanical Properties & Tension Test I
	2

	4
	Tension Test II
	2

	5
	Compression Test 
	2

	6
	Bending Test
	2

	7
	Hardness Test
	2

	8
	Mid Term
	2

	9
	Shear Test & Torsion Test
	2

	10
	Strengthening Mechanisms
	2

	11
	Impact Test
	2

	12
	Fatigue Test
	2

	13
	Creep Test
	2

	14
	Non-Destructive Tests
	2

	15
	Oral & Practical Exam
	2

	Total Number of Hours
	30



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

	1
	Introduction to Materials Testing
	●
	
	
	
	

	2
	Standardization & Deformation Systems
	●
	●
	●
	
	●

	3
	Mechanical Properties & Tension Test I
	●
	●
	
	●
	

	4
	Tension Test II
	●
	●
	
	●
	

	5
	Compression Test 
	●
	●
	
	●
	

	6
	Bending Test
	●
	●
	
	●
	

	7
	Hardness Test
	●
	●
	
	●
	

	8
	Shear Test & Torsion Test
	●
	●
	
	●
	

	9
	Strengthening Mechanisms
	●
	●
	●
	●
	●

	10
	Impact Test
	●
	●
	
	●
	

	11
	Fatigue Test
	●
	●
	
	●
	

	12
	Creep Test
	●
	●
	
	●
	

	13
	Non-Destructive Tests
	●
	
	
	●
	


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

	Assignments 
	●
	●
	
	
	●

	Projects
	●
	
	
	
	●

	Quizzes (weeks 6 and 12)
	
	●
	
	
	

	Mid-Term Exam
	●
	●
	●
	
	

	Practical Exam
	●
	
	
	●
	●

	Final Exam
	●
	●
	●
	
	





















[bookmark: _GoBack]Instructors:	Prof. Dr. Adel El-Shabasy
                           Dr. Talaat El-Benawy
Prof. Dr. Ahmed Moneeb

Version: 180130
Page | 1
image1.png




