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Course Unit Title Materials Science   

Course Unit Code ME 203  

Type of Course Unit  Compulsory for students in Mechanical Engineering   

Level of Course Unit  2nd  year B.Sc. 

National Credits 3 

Number of ECTS Credits Allocated 4 ECTS 

Theoretical (hour/week) 3 

Practice (hour/week) - 

Laboratory (hour/week) - 

Year of Study 2 

Semester when the course unit is delivered 1 

Mode of Delivery  Face to face, lectures with slides and videos 

Language of Instruction  English 

Prerequisities and co-requisities  -  

Recommended Optional Programme Components  Strong background in Chemistry   

Objectives of the Course: 

This course targets to teach the following: crystal structure and crystal geometry,  phase diagrams of alloys, heat 

treatment methods applied to metallic materials and plain-carbon steels; mechanical properties of metals, stress-

strain in metals, tensile test, hardness and hardness testing, fatigue and fracture of metals, impact test, creep of 

metals and creep test; strengthening and plastic deformation of metals; mechanical properties of ceramics, 

glasses, polymers and composites; corrosion of metals; material selection based on mechanical properties. 

 

Learning Outcomes  

When this course has been completed the student should be able to Assessment. 

1 
understand the different types of materials, the atomic and electronic structures in metals 

and compounds, different types of bonds in the substances.  
1,2 

2 
understand the atomic arrangement, crystal systems and  the lattice structures,crystal 

geometry: atomic order in solids and atomic disorder in solids.  
1,2 

3 

understand mechanical testing and properties: tensile test, the stress-strain diagram, yield 

strength, tensile strength, modulus of elasticity, ductility, brittle behavior, modulus of 

rupture, fatigue and fracture of metals, impact test, creep of metals and creep test, impact 

test.  

1,2 

4 

understand the concepts of force, stress, deformation, strain and the behavior of elastic 

materials; imperfections in metal crystals, streching, yielding, work-hardening and 

annealing; elastic and plastic deformations; behavior of steels, copper and concrete; 

toughness and resilience, expansions of solids.   

1,2 

5 
Understand the phase diagrams of  alloys, heat treatment methods applied to metallic 
materials and plain-carbon steels; mechanical properties of ceramics, glasses, polymers 

and composites; to perform material selection based on mechanical properties.  

1,2 

Assesment Methods: 1. Written Exam, 2. Assignment 3. Project/Report, 4.Presentation, 5 Lab. Work 

Course’s Contribution to Program 

  CL 

1 Ability to understand and apply knowledge of mathematics, science, and engineering 4 

2 Ability to design and conduct experiments as well as to analyze and interpret data 3 

3 
Ability to work in multidisciplinary teams while exhibiting professional responsibility and 

ethical conduct 
3 

4 Ability to apply systems thinking in problem solving and system design 2 

5 Knowledge of contemporary issues while continuing to engage in lifelong learning 3 

6 
Ability to use the techniques, skills and modern engineering tools necessary for engineering 

practice 
4 

7 Ability to express their ideas and findings, in written and oral form 3 

8 
Ability to design and integrate systems, components or processes to meet desired needs within 
realistic constraints 

3 

9 
Ability to approach engineering problems and effects of their possible solutions within a well 

structured, ethically responsible and professional manner 
4 

10 Ability to get technical knowledge as to engineering, mathematics and natural science with a 4 



view to mechanical engineering, which allows students to perform scientifically demonstrated 

work  

11 Ability to improve the overall efficiency of mechanical systems 4 

CL: Contribution Level (1: Very Low, 2: Low, 3: Moderate 4: High, 5:Very High) 

 

Course Contents 

Week   Exams 

1 Chapter 1 Introduction; types of materials.     

2 Chapter 2  Atomic structure, arrangement and movement.  

3 Chapter 3  Atomic arrangement, crystal and lattice structures, atom movement and 

dislocations in materials, imperfections.     

Quiz 1 

4 Chapter 3 Atomic arrangement, crystal and lattice structures, atom movement and 

dislocations in materials, imperfections. ‘‘continued’’      
 

5 Chapter 4 Mechanical testing and properties of materials. Quiz 2 

6 Chapter 4   Mechanical testing and properties of materials. ‘‘continued’’       

7 Chapter 5 Behavior of elastic materials.    

8   Midterm 

9 Chapter 6 Plasticity and flow.   

10 Chapter 7 Deformation, strain hardening and annealing.  

11 Chapter 8 Phase diagrams of alloys. Heat treatment applied to metallic materials 

and plain-carbon  steels. 

Quiz 3 

12 Chapter 9 Toughness and resilience.     

13 Chapter 10  Properties of glasses, ceramics, polymers and composites.    

14 Chapter 11 Material selection based on mechanical properties.   

15   Final 

Recommended Sources 

Textbook: “The Science and Engineering of Materials”, by Donald S. Askeland, Chapman and Hall Edition, 2nd 
SI edition, 1990.  

 

Supplementary Material: “Elements of Materials Science and Engineering”, by Van Vlack , Addison-Wesley 

Publishing Company, 4th  edition, 1980. 

  

Supplementary Material:  “Study Aids for Introductory Materials Courses”, by Lawrence H. Van Vlack and C. 

John Osborn, Addison-Wesley Publishing Company, 1st   edition, 1980. 

Assessment 

Attendance  5%  

Homework 10%  

Midterm Exam 25%  

Quizzes  20%  

Final   Exam 40%  

Total 100%  

ECTS Allocated Based on the Student Workload 

Activities Number  
Duration 

(hour)  

Total 

Workload(hour) 

Course duration in class (including the Exam week)  14 3 42 

Labs and Tutorials    

Assignments 8 2 16 

Project/Presentation/Report Writing  - - - 

E-learning Activities - - - 

Quizzes 3 3 9 

Midterm Examination 1 8 8 

Final Examination 1 14 14 



Self Study  14 3 42 

Total Workload  131 

Total Workload/30 (h) 4.36 

ECTS Credit of the Course 4 

 


