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e FHEM About Course

This course is mostly established for foreign MS students and it will be taught in
English. It is also applicable to those Chinese MS students who are eager to improve
their international perspective, fundamental knowledge in material physic design
and communication skills in English. The objectives of this course are to help
students understand the fundamental theories and knowledge of the physical
properties of materials, i.e., crystalline structure of solids, phase diagram and solid
phase transformation, mechanical properties, thermal properties, electrical
properties and magnetic properties.

Outlines:

1. The crystalline structure of solids
2. Phase diagram

3. Solid phase transformation

4. Mechanical properties

5. Thermal properties

6. Electrical properties

7. Magnetic properties

® FHENRH syllabus

Instructor: Youfen Li, Dr./Associate Professor.

Course Code:

Hours: 32

Credits:

Prerequisites: Basic physics

Description: The objectives of this course are to help students understand the fundamental
theories and knowledge of the physical properties of materials, i.e., crystalline structure of solids,
phase diagram and solid phase transformation, mechanical properties, thermal properties,
electrical properties and magnetic properties.

Textbook: { Physics of Functional Materials } , Hasse Fredriksson, Ulla Akerlind, ISBN
978-0-470-51757-4, by Integra Software Services Pvt. Ltd, Pondicherry, India, 2008.

References: 1) ¢ Solid-State Physics # , James D. Patterson, Bernard C. Bailey, 1SBN-10
3-540-24115-9, by Springer Berlin Heidelberg New York, 2009.



2) {Materials Science and Engineering: An Introduction} , William D. Callister, Ir.,
ISBN-13: 978-0-471-73696-7, by Techbooks/GTS, York, PA.
General Syllabus:
1. Introduction (1 hour)

The tasks, contents and study methods of material physic
2. The crystalline structure of solids (8 hours)

Atomic structure, Molecular structure, Crystal concepts, Substitutional and interstice solid
solutions, Crystal defects.

3. Phase diagram (6 hours)

Concepts of phase, Cooling curve and Phase diagram One component diagram, Binary diagrams,
Analysis of phase diagram, Lever rule, Gibbs phase rule and Temary phase diagram
4. Solid phase transformation (6 hours)

Concepts of phase transformation, The Kinetics of Phase Transformations, Metastable Versus
Equilibrium States, The Iron—Iron Carbide (Fe—Fe:C) Phase Diagram Microstructural and Property
Changes in Iron—Carbon Alloys. Mechanical Behaviour of Iron—Carbon Alloys
5. Mechanical properties (3 hours)

Definition of Stress and Strain, Tension Tests, Compression Tests, Shear and Torsional Tests,
Elastic Deformation, Plastic Deformation, Tensile properties, Hardness,

6. Thermal Properties (3 hours)

Heat Capacity, Thermal Expansion, Thermal Conductivity, Thermal Stresses
7. Electrical properties (3 hours)

The Free electron model, Experimental electrical resistivity of metals, The hall effect, Nearly free
electron model, Energy band structures in solids.

Grading: Project 20%; Homework 30%5; Final exam 50%.
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