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Course Book
	1. Course name
	Material Science

	2. Lecturer in charge
	Mayyada M. Hamarashid

	3. Department/ College
	Physics/ Science

	4. Contact
	E-mail: mayyada.hamarashid@su.edu.krd
Personal E-mail: mayyada.ma@gmail.com
Mobile No. 07504496312

	5. Time (in hours) per week 
	2/week                      

	6. Office hours
	10/week

	7. Course code
	

	8. Teacher's academic profile 
	I graduate from Salahaddin University/ College of Science/ Physics department in 1998 (my rank was 3rd overall students in the Department of Physics). In 2000 I worked as assistant researcher for five years and assisted in practical physics lab.  (Nuclear lab, General physics lab., Prosperities of matter Lab., Electricity and Magnetism lab. ) in Physics department.

 In 2003 I completed master degree in Nuclear Physics in college of Science in salahaddin university After getting master degree, I was appointed as an assistant lecturer at department of Physics/Salahaddin-Erbil University. I have taught a wide range of subjects, at undergraduate level, including, Nuclear Physics, General Physics and Elementary Particle in physics department ( theory and practically).
I got PhD from Salahaddin-Erbil University in Physics-Nanoscience in 2022. I enjoy keeping myself busy and put extra effort in my tasks. I enjoy working with other and I have good communication skills with other researchers and academic staff. I speak more than 2 languages: English, Arabic, Kurdish. I regularly update myself with the latest information of my profession, I have many years of experience in teaching and researching so I can lead a team and manage problems that arise. In addition I membered in physics Syndicate of Kurdistan fr0m 2005 tell now.  


	9. Keywords
	

	10.  Course overview:
Students must have the opportunity to learn and understand Material Science. It helps nature problem-solving skills and student creativity. By starting early, students get a foundation for success in any career path. The goal of Material Science of matter is not just for future scientists, researchers, and engineers but it’s a physical thinking: learning to analyse, classify problems. It is especially appropriate for students planning to specialize or major in physical science or engineering. In this course of Material Science explores topics such as Atomic Structure, Crystal Structure, Crystal Imperfection, Diffusion mechanisms of atoms, Mechanical properties of metal and properties of Ceramic. 




	11. Students will learn the following topics:
1. An Introduction about Material Science
1. To Study the concepts of Atomic Structure
1. To Study the concepts of Crystal Structure
1. To Study the concepts of Crystal Imperfection
1. To Study the concepts of Diffusion Mechanisms of atoms
1. To Study the concepts of Mechanical Properties of Metal
1. To Study the concepts of Properties of Ceramics
1. To Study the concepts of Applications and Processing of Ceramics


	12.  Student's obligation:-

1- Mid-term exams                                                                                                                    25 %
2- Quizzes                                                                                                                                   10 %
3- Activities                                                                                                                                  5% 
                                                                                                                               Total            (40 %)
                                                                               Final examination     (60%)


	13. Forms of teaching
1. Power point presentations for the head titles, definition of terms, classification of materials, illustrating important graphs or animation, summery of conclusions and any other necessary issues.
1. Worksheet will be designed to let the chance for practicing on several aspects of the semester in the classroom.
1. Giving outline examples for more understanding and connecting with issues.
1. Giving homework after each lecture and quizzing them to provide further challenge.
1. Preparing gifts (e.g. calculator, flash memory, book, etc.) for the clever students after each examination to enhance them. 
1. Teaching tools Power point presentations, White board, Class Discussions.


	 
       14 - Assessment scheme:
1-         Quizzes 1                                                     10marks                          
2-           Exam                                                          25 marks	       
3-           Activities                                                     5  marks 

	
16. Course Reading List and References‌:


1- Callister, W.D., Material Science and Engineering,    6th Edition., 2003.
2- Philip Hofmann, Solid State Physics, 2nd Edition 2015.
3- William D. Callister and David G. Rethwisch, Materail Science and Engineering An Introduction, 8th Edition.




	17.The Topics 
	

		Week(s)
	Subjects

	1
	2nd  Semester (11 weeks)
Introduction to material science
Why study materials science, types of materials, Major classes of materials,  Basis of material classification,  Materials Testing and analysis, material processing, material selection, Metals, Ceramics, Polymers, Composites, Electronic materials, Bio materials, Conclusion. 

	2-3
	Atomic Structure
Molecules and compounds, isotopes, Chemical reaction, Organic chemistry, Nanotechnology, Fundamental concepts of atomic structure and bonding in sold state, atomic models, Quantum numbers, Electron configuration,  The periodic table, Atomic bonding in Solids, Covalent bond, Ionic bond, Metallic bond,  Secondary bond.

	4-5
	The structure of crystalline solids.
Fundamental concepts and language ( Unit cells, Crystal structures, FCC, BCC, Hexagonal close-packed,clse packed crystal structures, Density computations, Types of solids, Single crystal, Polycrystalline, amorphous, Methods of determine crystal structure.

	6-7
	Imperfection in solids.
Defect in solids (0D, point defects, 1D, Dislocation, 2D Grain boundaries, 3D Bulk or Volume defects, Atomic vibrations).

	8-9
	Diffusion.
Diffusion mechanisms (Vacancy diffusion, Interstitial diffusion, Impurities). Mathematics of diffusion (Steady-State diffusion, No steady-state diffusion), Factors that influence diffusion.

	10
	Mechanical properties of metals (Stress and Strain, Tension, Compression, Shear Torsion), Elastic strength, Tensile strength, Ductility, Toughness, Hardness. 

	11
	Ceramics (Structure and properties of ceramics, Crystal structure, Silicate ceramics, Carbon, Imperfection in ceramics, Application and processing of ceramics, formation and processing of ceramics



	

	Hint:
1. Final Examinations and Quizzes depending on time board.
1. Questions, Exercises and problems are included at the end of each chapters if it need (Solved problems at class and home works).
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