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COURSE SYLLABUS

	Subject: Fundamentals of Materials Science
	Academic field: 

	Lecturer: Vu Thi Thu
	

	Phone: 012 8888 1789
	E-mail: vu-thi.thu@usth.eduv.n


	Academic year: 2016-2017
	


COURSE DESCRIPTION
	Credit points
	30hrs

	Level
	Undergraduate

	Teaching time

 Location
	University of Science and Technology of Hanoi

	Time Commitment
	Lecture
	18 hrs

	
	Exercises
	9  hrs

	
	Practicals
	3 hrs

	
	Total
	30 hrs

	Prerequisites
	Physics, General Chemistry

	Recommended background knowledge
	Knowledge of physics, chemistry at the high school level

	Subject description:
	This course focuses on the fundamentals of structure, energetics, and bonding that underpin materials science. Topics include: an introduction to thermodynamic functions and laws governing equilibrium properties, relating macroscopic behavior to atomistic and molecular models of materials; the role of electronic bonding in determining the energy, structure, and stability of materials; quantum mechanical descriptions of interacting electrons and atoms; materials phenomena, such as heat capacities, phase transformations, and multiphase equilibria to chemical reactions and magnetism; symmetry properties of molecules and solids; structure of complex, disordered, and amorphous materials; tensors and constraints on physical properties imposed by symmetry; and determination of structure through diffraction. Real-world applications include engineered alloys, electronic and magnetic materials, ionic and network solids, polymers, and biomaterials.

	Objectives & Out-come
	The objectives of the course shall be to enable students to:

1. Comprehend why the design of structure in all classes of inorganic materials has profound impact on observed properties.

2. Identify different types of structure in all classes of inorganic materials.

3. Define crystal structures and identify phases using x-ray diffraction.

4. Describe the impacts of defects at the atomic and microstructure scales.

5. Interpret unary and binary phase diagrams, understand the concepts of solid solution and solubility limits, and be able to predict the development of microstructures and impacts of phase transformations.

6. Explain basic diffusion.

7. Describe how different classes of inorganic materials are processed.

8. Explain the qualities and quantifications of mechanical, thermal, electrical, optical, magnetic, and chemical properties.

	Assessment/ Evaluation

	Attendance/Attitude
	_ %

	
	Exercise(s)
	_ %

	
	Practicals
	_ %

	
	Mid-term test
	30 %

	
	Final exam
	70 %

	Prescribed Textbook(s)

	Callister, W. D. and Rethwisch D. G. (2011), Fundamentals of Materials Science and Engineering: An Integrated Approach, 4th Edition; Wiley. ISBN-10: 1118061608; ISBN-13: 978-111806160


COURSE CONTENTS & SCHEDULE
	Chapter
	Contents
	Hours
	Ref./Resources
	Assignment(s) 

	
	
	Lect.
	Exr.
	Prc.
	
	

	1
	Introduction
	1.5
	0
	0
	Callister and Rethwisch, Chapters 1-2
	

	2
	Structure of Materials
	2
	1
	0
	Callister and Rethwisch, Chapter 3
	

	3
	Defects and Imperfection
	3
	0
	0
	Callister and Rethwisch, Chapter 5
	

	4
	Diffusion
	1.5
	0
	0
	Callister and Rethwisch, Chapter 6
	

	5
	Phase diagrams
	3
	0
	0
	Callister and Rethwisch, Chapter 10
	

	6
	Phase transformations
	2
	1
	0
	Callister and Rethwisch, Chapter 11
	

	7
	Processing
	3
	0
	0
	Callister and Rethwisch, Chapter 14
	

	8
	Mechanical properties
	2
	1
	0
	Callister and Rethwisch, Chapters 7, 8, and 9
	

	9
	Thermal properties
	3
	0
	0
	Callister and Rethwisch, Chapter 17
	

	10
	Electrical, magnetic, and optical properties
	2
	1
	0
	Callister and Rethwisch, Chapters 12, 18, and 19
	

	11
	Advanced Materials
	0
	0
	3
	
	Field trip


Notes:

· Abbreviation: Lect. (lecture), Exr. (Exercise), Prc. (Practise).
· Exercises may include assignment, reports, student’s presentation, homework, class exercises ...for each class sessions
· Practicals mostly refer to Lab- work or outside practice such as field trip.
Reference Literature:
	[1] Callister, W. D. and Rethwisch D. G. (2011), Fundamentals of Materials Science and Engineering: An Integrated Approach, 4th Edition; Wiley. ISBN-10: 1118061608; ISBN-13: 978-1118061602

[2] Smith, W. and Hashemi J. (2009), Foundations of Materials Science and Engineering, 5th Edition; McGraw-Hill Science/Engineering/Math. ISBN-10: 1118061608; ISBN-13: 978-0073529240

[3] C. Kittel, Introduction to Solid State Physics, 8th ed., Wiley, 2005.

[4] Carter, W. C. 3.00 Thermodynamics of Materials Lecture Notes http://pruffle.mit.edu/3.00/ (2002).

[5] Elements of X-Ray Diffraction, Cullity
[6] Engel, T., and P. Reid. Physical Chemistry. San Francisco, CA: Benjamin Cummings, 2005. ISBN: 9780805338423. [Note: this is the single-volume edition.]

[7] Allen, S. M., and E. L. Thomas. The Structure of Materials. New York, NY: J. Wiley & Sons, 1999. ISBN: 9780471000822.
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