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(Eng.) This course introduces the thermodynamics, crystal chemistry and
crystallography, interfaces, and kinetics of phase transformation. The nucleation and
growth mechanisms, phase transition during solidification, and some specia types of
phase transformation including Spinodal Deposition and Martensitic transformation
are also stated. The objective of this courseis to establish the fundamental knowledge
of phase transformation for the students and to further connect the observed phase
transformation behavior to the theoretical mechanisms in researches. This course is a
lecture-oriented course and has midterm and final examinations as evaluation.
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(course

objectives) | (Eng.)

1. To understand thermodynamics of phase transformation

2. To understand crystal chemistry and crystallography of phase transformation
3. To understand interface structures of phase transformation

4. To understand kinetics of phase transformation

5. To understand nucleation and growth of phases

6. To understand phase transformation of solidification

7. To understand the types of phase transformation

8. To cultivate the capability of problem solving

9. To cultivate the capability of information collection
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(prerequisites)

(course no.) (course name) (relation to the current course)
/ / /
(methodology) (teaching)  ITHSNE (0 frapvisi) (ri“.ag:‘%‘g’fb (sum)
mgﬁ%ﬂgg%y) (credit distrib.) 3 0 0 0 3
(hour distrib.) 3 0 0 0 3
/
(cour se content and homewor k/tests schedule)
/
(week) (subject and content) (homework and tests) (remark)
01 I ntroduction
02 Thermodynamics — Phase Equilibrium
03 Thermodynamics — Phase rule
04 Crystal Chemistry
05 Crystallography
06 Interfaces — Structures
07 Interfaces — Interface Equilibrium
08 Kinetics
09 Midterm Examination Midterm Examination
10 Nucleation — Homogeneous
11 Nucleation — Heterogeneous
12 Growth — Single Systems
13 Growth — Binary Systems
14 Liquid-Solid Phase Transformation
15 Spinodal Decomposition
16 Martensitic Transformation
17 Deposition of Thin Films
18 Final Examination Final Examination
(evaluation)

(1) Midterm Examination: 50%
(2) Final Examination: 50%
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Midterm Examination

Final Examination

(textbook)

1. “Phase Transformations in Metals and Alloys’, D.A. Porter and K.E. Easterling, Van Nonstrand
Renold Co., 1981

(other references)

1. “Phase Transformationsin Materials’, A.K. Jenaand M.C. Chaturvedi, Prentice- Hall Inc., 1992.
2. “Phase Trangitionsin Solid”, C.N.R. Rao and K.J. Rao, Magraw-Hill, 1978.

(teaching aids & teacher'swebsite)

Scripts
http://web.nchu.edu.tw/~shouyi/
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( )
(relation to educational objective of materials engineering department)
1
To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2.
To train materials technology students for independent thinking, innovation, and practical skills
3.
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4,
To incul cate multifarious values and cosmopolitan worldview
5.
To implement educational programs in eco-materials technology
( )
(relation to educational core abilities for materials engineering department)
(A)
Specialized knowledge in Materials science and Engineering
(B)
Ability to plan and execute a research project
©
Ability to write journal articles
(D)
Ability to do innovative thinking and independent problem solving
(E)
Ability to work in an interdisciplinary setting
P
A fineinternational scope and general concept of eco-material
(G)
Ability in leadership, management, and organization
(H)
Ability for life-long learning
Q)

Professional ethicsin Science and Engineering
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| | | O O O
Introduction 1 1 0 0 0
Thermodynamics — Phase Equilibrium 1 1 0 0 0
Thermodynamics — Phase rule 1 1 0 0 0
Crystal Chemistry 1 1 0 0 0
Crystallography 1 1 0 0 0
Interfaces — Structures 1 1 0 0 0
Interfaces — Interface Equilibrium 1 1 0 0 0
Kinetics 1 1 0 0 0
Midterm Examination 1 1 0 0 0
Nucleation — Homogeneous 1 1 0 0 0
Nucleation — Heterogeneous 1 1 0 0 0
Growth — Single Systems 1 1 0 0 0
Growth — Binary Systems 1 1 0 0 0
Liquid-Solid Phase Transformation 1 1 0 0 0
Spinodal Decomposition 1 1 0 0 0
Martensitic Transformation 1 1 0 0 0
Deposition of Thin Films 1 1 0 0 0
Final Examination 1 1 0 0 0
(%) 50% 50% 0% 0% 0%
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( )
A B C D E F G H |
| V] V1 v | O O O | v
Introduction 1 1 1 1 0 0 0 1 1
Thermodynamics — Phase
Equilibrium ! 0 0 ! 0 0 0 0 0
Thermodynamics — Phase rule 1 0 0 1 0 0 0 0 0
Crystal Chemistry 1 0 0 1 0 0 0 0 0
Crystallography 1 0 0 1 0 0 0 0 0
Interfaces — Structures 1 0 0 1 0 0 0 0 0
Interfaces — Interface
Equilibrium ! 0 0 ! 0 0 0 0 0
Kinetics 1 0 0 1 0 0 0 0 0
Midterm Examination 1 1 1 1 0 0 0 1 1
Nucleation — Homogeneous 1 0 0 1 0 0 0 0 0
Nucleation — Heterogeneous 1 0 0 1 0 0 0 0 0
Growth — Single Systems 1 0 0 1 0 0 0 0 0
Growth — Binary Systems 1 0 0 1 0 0 0 0 0
Liquid-Solid Phase
Tansformati on ! 0 0 ! 0 0 0 0 0
Spinodal Decomposition 1 0 0 1 0 0 0 0 0
Martensitic Transformation 1 0 0 1 0 0 0 0 0
Deposition of Thin Films 1 0 0 1 0 0 0 0 0
Final Examination 1 1 1 1 0 0 0 1 1
(%) 38% 6% 6% 38% 0% 0% 0% 6% 6%
1.
2 1 0




