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Course Specification
1. Basic Information
	MDP 151
	Structure and properties of materials 
	2 CH

	Prerequisites
	PHM_041 General Chemistry 

	Number of weekly Contact Hours 4

	Lecture
	Tutorial
	Laboratory

	2
	1
	1

	Required SWL
	100
	Equivalent ECTS
	4

	Course Content

	Engineering materials: metals, polymers, ceramics, and composites. The internal structure of material: atomic structure, atomic arrangement, microstructure, and macrostructure. Good exploitation of the material requirements for a set of properties suitable for this use. Material properties: physical, chemical, mechanical, electrical, thermal, and optical properties. Relationship between material properties and its internal structure, method of synthesizing, manufacturing, processing



	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program.
	Sophomore 

	Materials Engineering program. 
	Sophomore 

	Manufacturing Engineering Program.
	Sophomore 

	Mechatronics Engineering and Automation Program
	Sophomore 

	Energy and Renewable Energy Engineering Program.
	Sophomore 

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	25%
	20%
	15%
	40%

	Exam Duration [Hours]
	2
	
	

	Equivalent to other course in another university

	University
	Faculty requirement 

	Course code and title
	




2. Course Aims
     The aim of this course is to provide students with by background necessary to:
· Realize the relation between structure and properties of materials.
· Understand the difference between crystalline and amorphous materials.
· Use microscope to investigate the structure of materials. 
· Assess the mechanical and thermal properties of materials.
3. Competences served by the course.

	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

	A4
	. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety requirements, environmental issues and risk management principles.

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

	A6
	Plan, supervise and monitor implementation of engineering projects.



4. Learning Outcomes - LOs
	Cognitive Domain

	1
	Define physical and mechanical properties of solid materials

	2
	Select the appropriate materials for a specific application.

	Psychomotor Domaine

	3
	Implement a tensile and hardness tests on solid materials.

	
	

	Affective Domaine

	4
	Demonstrate mechanical and physical properties of solid materials with the microstructure 

	
	


5. Mapping 
	LOs
	Competences 

	
	A2.
	A4.
	A5.
	A6.
	
	

	Cognitive Domain

	1
	●
	●
	
	●
	
	

	2
	●
	
	●
	
	
	

	Psychomotor Domaine

	3
	
	
	
	●
	
	 

	Affective Domaine

	4
	
	●
	●
	
	
	






6. Assessment and Feedback Strategy
	Assessment method
	Description
	Week No
	Weight (%)

	Assignments 
	Assignments
	3-14
	5%

	Written exam 
	Quizzes
	3,6,10
	15%

	Oral 
	Lab oral
	14
	5%

	Written exam
	Mid-Term Exam 
	8
	25%

	Participation 
	In class activity
	1-15
	10%

	Written exam
	Final Exam
	16
	40%

	Total
	100%



7. Teaching and Learning Methods
· Lectures
· Tutorials
· Practical 
· Self-learning
· Project based learning 
· Online teaching using Microsoft teams
8. List of References
· William D. Callister, Jr. & David G. Rethwisch" Fundamentals of Materials Science and Engineering". An Integrated Approach. John Wiley & Sons, (Asia) Pte. Ltd.2018.
· R.K. Rajupt "Material Science and Engineering" 3rd edition, S.K. Kataria & Sons. 2008.
9. Study Plan

	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours

	1
	Classification of materials. 
	2
	-----

	2
	Atomic bonding.
	2
	2

	3
	Crystallinity of materials.
	2
	2

	4
	Crystallinity of materials.
	2
	2

	5
	Solidification of metals.
	2
	-----

	6
	Solidification of metals
	2
	2

	7
	Phase diagram
	2
	------

	8
	Mid Term
	2
	-----

	9
	Phase diagram
	2
	2

	10
	Iron carbon diagram
	2
	2

	11
	Iron carbon diagram
	2
	-----

	12
	Polymers
	2
	-----

	13
	Polymers
	2
	2

	14
	Ceramics 
	2
	------

	15
	Mechanical Testing 
	2
	2

	Total Number of Hours
	30
	15



	No
	Course Content
	Lab
(hours)

	1
	Materials identifications 
	4

	2
	Metallographic Examinations  
	2

	3
	Cooling Curves 
	3

	4
	Polymer identification
	3

	5
	Mechanical Testing 
	3

	
	Total
	15






10. Course Content / LOs Matrix
	Wk
	Course Content
	Lo1
	Lo2
	Lo3
	Lo4

	1
	Classification of materials. 
	*
	
	
	*

	2
	Atomic bonding.
	*
	*
	
	*

	3
	Crystallinity of materials.
	
	*
	
	*

	4
	Crystallinity of materials.
	
	*
	
	*

	5
	Solidification of metals.
	
	*
	*
	

	6
	Solidification of metals
	
	
	*
	

	7
	Phase diagram
	
	
	*
	

	8
	Mid Term
	
	*
	*
	

	9
	Phase diagram
	
	*
	
	

	10
	Iron carbon diagram
	
	*
	
	*

	11
	Iron carbon diagram
	
	*
	
	*

	12
	Polymers
	*
	
	
	*

	13
	Polymers
	*
	
	
	*

	14
	Ceramics 
	*
	
	
	*

	15
	Mechanical Testing 
	
	
	
	



11. Assessment Methods / LOs Matrix
	Assessment
	Lo1
	Lo2
	Lo3
	Lo4

	Assignments 
	*
	*
	*
	*

	Projects
	
	*
	
	*

	Quizzes(week 6,9 and 12)
	*
	*
	*
	*

	Mid-Term Exam
	*
	*
	*
	*

	Practical Exam
	
	*
	
	*

	Final Exam
	*
	
	*
	



12. Learning Method / LOs Matrix
	Learning Method
	Lo1
	Lo2
	Lo3
	Lo4

	Lecture
	*
	*
	*
	*

	Tutorial
	*
	*
	*
	

	Practical
	*
	
	*
	

	Self-learning
	
	*
	
	

	Project
	*
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