Course specifications of
Materials Engineering & Testing – MDP 131 
 
University: Ain Shams                                                              Faculty: Engineering


	Program on which the course is given:
	All Mechanical Engineering B.Sc. Programs

	Major or minor element of program:
	N. A.

	Department offering the program:
	All mechanical engineering departments

	Department offering the course:
	Design and Production Engineering

	Academic year/ Level:
	1st year, first and second terms

	Date of specification approval:
	1/8/2013


A- Basic Information
	Title:
	Materials Engineering & Testing
	Code:
	MDP 131

	Credit Hours:
	N.A.
	Lecture:
	4

	Tutorial :
	2
	Practical:
	2

	Total:
	8


B- Prerequisite Courses

Physics (1) PHM 021,

Physics (2) PHM 122,

Chemistry PHM 041,

Production Technology and Engineering history MDP 022,
Theory of Structures CES112
C- Course Description
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, hardness, creep, and fatigue. A brief explanation of non-destructive testing of materials is also included.
D- Professional Information

1- Overall aims of course

By the end of the course the students will be able to:

· Identify the different types of materials (metals, polymers, ceramics and composites).
· Identify the basic crystal structures and its effects on the general properties of the materials.
· Discuss the solidification process of pure metals and alloys.
· Discuss what is meant by grain size and its effects on properties.
· Provide with a working knowledge of how to read and use phase diagrams of metals’ alloys and ceramics.
· List the common imperfections found in materials and discuss their effects on the materials properties.
· Discuss the different methods of strengthening mechanisms

· Discuss the iron-cementite phase diagram and what is meant by quench, temper, and softening.
· Identify the major types of carbon steels, stainless steel, and cast iron.
· Discuss the common type of plastics, ceramic and composites, their major properties and applications.
· Understand the significance of materials testing and inspection.
· Understand the importance of standardization and list the common agencies for standardization.
· Read, interpret and use well the standards.
· Discuss the general features of mechanical behavior.
· Discuss carefully, the definitions of the mechanical properties.
· Discuss carefully, structure-property relationship.
· Demonstrate the stress-strain relation and study all the parameters related to.
· Discuss how the load, length, and deformation measure.
· Recognize different type of testing machines.
· Discuss the different type of applied loading.
· Discuss running tensile, compression, bending, shear, hardness, creep, impact, fatigue tests and NDT.
· Identify the major requirements for the test sample in each test.
· Discuss the common factors that affecting the parameters in each test.
· Conduct experimentally the main mechanical tests.
2- Intended learning outcomes of course (ILOs)

a. Knowledge and understanding

a1- Define different crystal structures and their reflection on the properties

a2- Use the linear and planer densities, grain size
a3- Define cooling curves for Pb-Sn system
a4- Define and solve the phase diagrams problems

a5- Define the material through stress strain curve
a6- Identify the testing problems

a7- Describe stress-strain behavior of any material and the main factors that are affecting it.  S-N curve for fatigue and strain-time curve for creep

b. Intellectual skills
b1- Select the suitable material for certain use
b2- Select alternative materials for an existing product
b3- Construct phase diagrams from the data comes from the cooling curves.

b4- Compare between different driving systems of universal testing machines with use limitations;
b5- Construct  stress- strain diagram from the data comes from the testing machine;
b6- Analyze results of stress-strain, S-N, strain-time relationships.
c. Professional and practical skills
c1- Identify different type of materials visually and using simple technical methods
c2- Conduct microstructure examination techniques and equipment
c3- Conduct an experiment to define the cooling curves for Pb-Sn system

c4- Identify different methods of testing the materials.
c5- Use the universal testing machine, hardness machines, impact machines
d. General and transferable skills
d1- Collaborate effectively within multidisciplinary team;

d2- Search for information and adopt life-long self-learning;

d3- Refer to relevant literature effectively;

d4- Write technical reports and conduct presentation.
3- Contents

	
No
	Course Content
	Lecture
(hrs)
	Tutorial/
Laboratory

(hrs)
	Total
(hrs)

	1
	Materials Classification
	3
	4
	7

	2
	Crystal structures
	4
	4
	8

	3
	Imperfection of crystal structures
	4
	2
	6

	4
	Alloying and phase diagrams
	5
	6
	11

	5
	Iron-cementite phase diagram
	3
	6
	9

	6
	Annealing and hardening
	3
	6
	9

	7
	Steels and cast iron properties and applications
	4
	2
	6

	8
	Non-ferrous Metals
	4
	2
	6

	8
	Polymers, ceramics, and composites
	4
	2
	6

	9
	Introduction, structure-property relationship, Significance of testing and standards
	2
	2
	4

	10
	Mechanical Properties and materials flow behaviour
	2
	2
	4

	11
	Tension test
	4
	4
	8

	12
	Compression test
	2
	2
	4

	13
	Hardness test
	2
	2
	4

	14
	Bending test
	2
	2
	4

	15
	Impact test
	2
	2
	4

	16
	Shear and torsion test
	2
	2
	4

	17
	Fatigue test
	4
	4
	8

	18
	Creep test
	2
	2
	4

	19
	Fundamentals of non-destructive testing and inspection, Visual methods, liquid penetrate methods, ultrasonic, X-ray, )
	2
	2
	4

	
	Total hours
	60
	60
	120


4- Teaching and learning methods

4.1- Class Lectures.

4.2- Metallography lab.

4.3- Tutorials.

4.4- Internet search.
5- Student assessment methods
5.1- Assignments to assess ability to solve problems and analyze results independently

5.2- Quiz to assess ability to solve problems and analyze results independently

5.3- Report to assess practical, and presentation skills 

5.4- Mid-Term exam to assess understanding and scientific knowledge 

5.5- Written final exam to assess understanding and scientific knowledge 

Formative only assessments: Laboratory attendance, and interactive participation
6- Assessment schedule

	Assessment method
	No
	Description
	Week No
	Weight (%)

	Attendance
	
	Attendance
	Weekly
	2

	Assignments
	
	Assignments
	2, 3, 5, 7, 9, 11, 13
	2

	Reports
	
	Project Reports
	11
	2

	Quiz
	
	Quiz
	Anytime
	4

	Mid-term
	
	Mid-term
	8
	10

	Oral Exam
	
	Oral Exam
	14
	20

	Final written exam
	
	Final exam
	15
	60

	Total
	100 %


7- List of references

a. Course notes

· Lecture Notes:
sent to all students via internet

· Laboratory manuals provided by the course instructors
b. Essential books (text books)

1- W. D. Callister, Materials Science and Engineering, 6th edition, Wiley, 2002.
2- M. F. Ashby and D. R. H. Jones, Engineering Materials II: An Introduction to Microstructures, Processing, and Design.
3- أحمد سالم الصباغ , هندسة المواد - الجزءالأول: الميتالورجيا الفيزيائية،عالم الكتب للنشر
4- أحمد سالم الصباغ , هندسة المواد – الجزء الثانى: الاختبارات،عالم الكتب للنشر
c. Reference books
1- Donald R. Askeland, “The Science and Engineering of Materials”, PWS publishing company, 1994

2- William D. Callister, “Materials Science and Engineering- An Introduction”, John Wiley and Sons Inc., 1985.
3- James F. Shachelford., “Introduction to Materials Science for Engineers”, Pearson Prentice Hall, 2004.
4- Lawrence H. Van Vlack, “Materials for Engineering- Concepts and Applications”, Addison-Wesley Publishing company, Inc, 1982.
5- Harmer E. Davis, George Earl Troxell, “The Testing and Inspection of Engineering Materials”, McGraw-Hill Book Company, 1955
d. Periodicals, Web sites, … etc
www.steeluniversity.org
www.mmat.ubc.ca
www.materials.eng.cam.ac.uk
www.matweb.com
www.key-to-steel.com
www.info.com
8- Facilities required for teaching and learning

· Appropriate teaching class accommodations including presentation board and data show

· Metallographic, well equipped, Lab
· Materials Testing Lab
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1
	Course Coordinator:
	Prof. Dr. Adel M. Badawy El-Shabasy

	Head of Department:
	Prof. Dr. Hesham Sonbel

	Date:   30 / 09 / 2014 
	



