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Thermodynamics and statistical thermodynamics are used to study the material problem
and the thermodynamics of appellation material. It is based on dynamics, crystallography, solid
state physics and solid chemistry. Materials engineering includes materials design,
manufacturing, molding and inspection. It is a comprehensive discipline that applies material
science principles to design and process materials and combined with material science and
engineering as a complete part.

The application of thermodynamics in this field plays an active role in developing varieties
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of materials and improving the quality of materials. The application of material thermodynamics
principle can clarify and predict phase diagrams, phase transitions and other physical
phenomena of materials. Material thermodynamics not only grasps the basic knowledge of
thermodynamics, but also applies these principles and methods to material practice. We should
grasp the basic concepts, principles and methods of thermodynamics, understand the rules of
phase diagram and interpret phase diagrams.

The advanced thermodynamics is based on the material thermodynamics and physical
chemistry courses which have be mastered in the undergraduate level. This course requires
combs the course content, and makes a good connection between the teaching content and
teaching depth. The students need to master higher level in learning content, grasp the
thermodynamics principles of phase transformation, phase diagram, interface, statistics,
irreversible process and so on. Be familiar with and grasp the application of the basic principles
of thermodynamics in material design and processing, and apply it to practice.
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Content Hours Format
Introduction of the course 3 In class teaching
iGN Fundamental thermodynamics 6 In class teaching
(English)
Syllabus
Solution models and phase diagrams 6 In class teaching
Phase transformation 6 In class teaching
Mid-term Examination 3 Open-book
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Surface and interface

In class teaching

Statistical thermodynamics

In class teaching

Irreversible process

In class teaching

Course design presentation

In class evaluating

Final Examination

Open-book
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The final score is comprised of the following 5 parts:
1. homework, 10%;
0/ .
AR R 2. class performance, 10%;
(English) 3. oral presentation, 20%;
Requirements . L.
4. mid-term examination, 20%
5. final examination, 40%.
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David V. Ragone, Thermodynamics of Materials, Vol. I and II, John Wiley & Sons,
The MIT Series, 1995.
David R. Gaskell, Introduction to The Thermodynamics of Materials, Fourth

PR BLIR Edition, Taylor & Francis Books, Inc. 2003.
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(O ZH IS 22, TEEZR %, MM, 2T A, 2006.
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Text Books

David V. Ragone, Thermodynamics of Materials, Vol. I and II, John Wiley & Sons,
The MIT Series, 1995.
David R. Gaskell, Introduction to The Thermodynamics of Materials, Fourth
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(English) Edition, Taylor & Francis Books, Inc. 2003.
Resources
References
Richard A. Swalin, Thermodynamics of Solids, 2nd ed., John Wiley & Sons, 1972.
Robert T. DeHoff, Thermodynamics in Materials Science, McGraw-Hill, Inc. 1993
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