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Design Exercises in Mechanical Engineering
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Consideration and Practice of Information Processing 1
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Materials Thermodynamics
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Thermodynamics of Materials

€EEE-4=))
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(BEEFITERKK]
Mechal Engineering Bld. 333
Please register your mail address in the mail group for questions nad communications:
nut—netsuriki@egroups.co.jp

(BEEXANRUVERBR]

After finishing this course, students can:

. relate thermodynamic stable states and state functions,

. calculate the difference of state functions between two states,

. calculate the difference of non—state functions for different processes,

. give concrete examples for reversible processes and irreversible processes,

. obtain equilibrium partial pressure for solid—gas reaction by using Ellingham Diagram, and
. draw a simple equilibrium phase diagram from Gibbs energy.

(BEF—7—F]
State Functions, Equilibrium, Absolute Temperature, Heat Capacity, Reversible Processes, Irreversible
Processes, Entropy, Fugacity, Activity, Phase Diagram, Ellingham diagram, Information and entropy

(BEABRVEES K]

Concrete objectives of each chapter will be presented in class with exercises. Each student will study the
objectives by completing the exercises.

Please check also the home page of this class:

http://www.egroups.co.jp/group/thermodynamics—nut

€k 31D
1. THERMODYNAMIC SYSTEMS
1.1. State Functions and Equilibrium
1.2. The Zeroth Law of Thermodynamics
1.3. Absolute Temperature
2. THE FIRST LAW OF THERMODYNAMICS
2.1. Energy and Heat
2.2. Heat Capacity and Materials
3. THE SECOND LAW OF THERMODYNAMICS
3.1. Reversible and Irreversible Processes
3.2. Entropy Change due to Phase Transformation
4. FUGACITY AND ACTIVITY
4.1. Chemical Stability
4.2. Equilibrium Constant
5. PHASE DIAGRRAM
5.1. One Component Systems
5.2. Multi-Component Systems
5.3. Gas—Solid-Reaction Phase Diagrams
6. FUNDAMENTAL ASPECTS ON IONFORMATION THEORY AND ENTROPY

(&7HEF]

Hand-outs will be supplied.

(BFE]
General Thermodynamics on Solids and Materials:
1. L. S. Darken and R. W. Gurry, ”Physical Chemistry of Metals”, McGraw—Hill, New York (1953)
2. R. Swalin, ”Thermodynamics of Solids”, John Wiley and Sons, NY (1962)
3. D. Gaskell, "Introduction to Metallurgical Termodynamics”, McGraw—Hill, New York (1973)
4. P. Bolsaitis and K. Ishizaki, ” Termodina’mica Metalu’rgica”, CEA Press, Caracas (1980)
5. D. V. Ragone, ”Thermodynamics of Materials”, Vol. I, John Wiley and Sons, NY (1995)
On entropy:
6. K. Ishizaki, S. Komarneni and M. Nanko, “Porous Materials”, Kluwer Academic Publishers, London
(1998) Appendix

(BB D FHAf 75 ik & Bl IR B )

Concrete objectives and exercises are presented in class. The students will hand in the results of the
exercises, and will be evaluated by how well the exercises are completed. There will be two examinations.

(BE=HE]

This class is offered to s‘gudents enrolling at NUT in the 2ed or the 3rd term, foreign students, or those
who attended #1815~ previously.

O Ol v LoD =
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Mechanics of Materials
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