Bl @ SR g2

(Department of Materials Science and Engineering, National Chung Hsing University)

% & + % (Syllabus)-#= 3 #7

Sk § RILAE S 3T P 4P 1 2008/01/03
updated: 2008/03/10

AL S0 FS
(course no.)

g4 3

MO10 (credits)

B AR
(course
description)

9y AR
ameg ) 7 ¥
(course name) , )
(Eng.)  Thermodynamics of Solids
, . ERCET I b S
. HALL A8 fATd - & pgeps | R
(Associate Prof.
(dept. & year) (Dept. of Mat. Engr., Master) (teacher) Jun Yen Uan)
FALAE Y 1 BHFT ¢ BT - 5 g
(course type) (Mandatory) (language) [ (Chinese) | (semester) :
() #HAEmLmaAo#s B2 AABL KB EY- -5 &g

DR EC SN WAL FE DI EE SR SR Y SN SR T TR
AR/ EAM AT G AR B BHMRE AR g e A g
BE R F A TR T R AP RS A Y -
F A F PR B R

(Eng.) The objective of this course is to introduce the fundamental concepts of
thermodynamics and further applications in material science.Students are expected
to study condensed phase, liquid/solid solution, phase equilibrium, phase diagram
and other typical phenomena and behaviors in material science in terms of
thermodynamic theory. In addition, statistical thermodynamic model will provide
an outline of thermodynamics for the students.
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1.Learn the laws of thermodynamics
2. Learn thermoelastic effect

3.Learn gravity effect
4.Learn the Gibbs free energy of the binary alloy system
5.Learn equations of thermodynamics
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(week) (subject and content) (homework (remark)
and tests)
01 The first law of thermodynamics
02 The second law of

thermodynamics

ome relations between
03 thermodynamic quantities

04 Some relations between
thermodynamic quantities

Thermodynamic of phase

05 transformations and chemical
reactions

06 Partial molal and excess gquantities

07 Partial molal and excess gquantities

08 Thermodynamic properties of alloy

systems — A model approach

09 Equilibrium between phase of
: variable compostion

10 Free energy of binary systems
11 - Midterm exams e F
12 %Qgﬁgggglnamlcs of surfaces and
13 Thermodynamics of surfaces and
interfaces
14 | Classification of defects in crystals
15 Defects in metals
16 Defects in metals
17 Poerﬁep%a rlmr(]j Snearly stoichiometric
18 Final exams I 4
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(evaluation)
Midterm exams (50%)

Final exams (50%)
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(textbook)
1. Richard A. Swalin , “Thermodynamics of solids”, 2nd edition, John Wiley & Sons, New York
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(other references)
1. R.E.Sonntag and G.J.Van Wylen, "Introduction to Thermodynamics" , John Wiley & Sons, 1991.

2. David R. Gaskell, “interductuon to the thermodynamics of Material” third edition, #F B 7 12
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(teaching aids & teacher's website)

web.nchu.edu.tw/~jyuan/
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(relation to educational objective of materials engineering department)
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To provide interdisciplinary know-how and training on materials properties, processing, and
applications
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To train materials technology students for independent thinking, innovation, and practical skills
CREBRFETHAN LA RA KL N

To cultivate the spirit of teamwork and the capacity of integrated cooperation
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To inculcate multifarious values and cosmopolitan worldview
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To implement educational programs in eco-materials technology
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(relation to educational core abilities for materials engineering department)
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Specialized knowledge in Materials science and Engineering
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Ability to plan and execute a research project
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Ability to write journal articles
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Ability to do innovative thinking and independent problem solving

(E) Bt L& 2 50 4

Ability to work in an interdisciplinary setting

(F) R%imz %4 B

A fine international scope and general concept of eco-material

(G) 48~ #1022 i 4

Ability in leadership, management, and organization

H) #5p gy s E2 i

Ability for life-long learning
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Professmnal ethics in Science and Engineering
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The first law of thermodynamics 1 1
The second law of thermodynamics 1
Some relations between
thermodynamic quantities 1 1 0 0
Thermodynamic of phase 1 1 0 0
transformations and chemical reactions
Partial molal and excess quantities 1 1 0 0
Thermodynamic properties of alloy 1 1 0 0
systems — A model approach
Equilibrium between phase of variable 1 1 0 0
compostion
Free energy of binary systems 1 1 0 0
Thermodynamics of surfaces and L 1 0 0
interfaces
Classification of defects in crystals
Defects in metals
Defects in nearly stoichiometric

1 1 0 0
compounds
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The first law of
. 1 1 1 0 0 0 0 0 1
thermodynamics
The second law of
. 1 1 1 0 0 0 0 0 1
thermodynamics
Some relations between
1 1 1 0 0 0 0 0 1

thermodynamic quantities

Thermodynamic of phase
transformations and 1 1 1 0 0 0 0 0 1
chemical reactions

Partial molal and excess

. 1 1 1 0 0 0 0 0 1
guantities
Thermodynamic properties
of alloy systems — A model 1 1 1 0 0 0 0 0 1
approach
Equilibrium between phase
, , 1 1 1 0 0 0 0 0 1
of variable compostion
Free energy of binar
9 y 1 1 1 0 0 0 0 0 1
systems
Thermodynamics of
, 1 1 1 0 0 0 0 0 1
surfaces and interfaces
Classification of defects in
1 1 1 0 0 0 0 0 1
crystals
Defects in metals 1 1 1 0 0 0 0 0 1
Defects in nearly
1 1 1 0 0 0 0 0 1

stoichiometric compounds
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