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AALE e 1. To understand phase diagrams of materials
(Pourse 2. To understand the diffusion in solid solutions
obj ectives) 3. To understand the nucleation and growth in solidification and precipitation
4. To understand deformation twinning and martensite reactions
5. To understand the iron-carbon alloy system
6. To understand the hardening of steel
7. To understand nonferrous alloy systems
8. To cultivate the capability of problem solving
9. To cultivate the capability of information collection
10. To cultivate the capability of presentation
11. To cultivate the spirit of teamwork
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(course (Eng.) This course introduces the important knowledge of physical metallurgy. Phase
description) | diagrams, diffusion in solids, solidification and precipitation, nucleation and growth,

deformation twinning and martensite, iron-carbon aloy system, hardening of steel,
and nonferrous aloy systems are stated in detail. The objective of this course is to
establish the basic knowledge of materials science for the students and to further
connect the knowledge to related future researches. This course is a lecture-oriented
course. Teaching assistant’s time will be arranged for the discussion of homework.




R B FHEpT a1 mg |k A0
(Department of Materials Science and Engineering, NCHU)

k13 A2 (prerequisites)

oeAT LA ARG T B A ~ I Ha
(course name) (relation to the current course)
RF B e 4R 2 R 5 55 B/ B F
(tea Ch‘i ng (teaching) (discussion & report) (exp./fab visit) (remote/web teaching)
methodol ogy)
CEED v

BN G (% HA PG VT RER R

(cour se content and homewor k/tests schedule)
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(week) (subject and content) (homework and tests) (remark)
01 Binary Phase Diagrams
02 Diffusion in Substitutional Solid
Solutions — Theories
03 Diffusion in Substitutional Solid Homework
Solutions — Self Diffusion
04 Interstitial Diffusion
05 Solidification of Metals — Nucleation and
Growth
06 Solidification of Metals— Dendritic Homework
Growth and Segregation
07 Nucleation and Growth Kinetics
08 Precipitation Hardening Homework
09 Midterm Examination Midterm Examination
10 Deformation Twinning
11 Martensite Reactions
12 The Iron-Carbon Alloy System — Homework
Iron-Carbon Diagram
13 The Iron-Carbon Alloy System —

Transformation

14 The Hardening of Steel — Hardenability

15 The Hardening of Stedl — Heat Treatments | Homework

Selected Nonferrous Alloy Systems —

16 Copper and Aluminum Alloys
17 Selected Nonferrous Alloy Systems —
Other Alloys
18 Final Examination Final Examination
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(1) Midterm Examination: 40%
(2) Fina Examination: 50%
(3) Homework: 10%
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(textbook & other references)

“Physical Metallurgy Principles’, R.E. Reed-Hill and R. Abbaschian, 3rd edition, PWS Publishing Co.,
1994.

FAERH (KFR APl harflp 2 o)
(teaching aids & teacher'swebsite)

Power Point Files
http://www.mse.nchu.edu.tw/
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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
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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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Ability to apply knowledge of mathematics, science, and materials engineering
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Ability to design and conduct experiments, as well as analyze data
(C) HiFHF 1429 73977 2 i iy 4
Ability to use techniques and skills for materials engineering practices
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Ability to integrate process and make devices
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Ability to communicate effectively and cultivate the spirit of teamwork
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Ability to think independently and solve problems
(G) BAREREE RBHI HPEH 2HRR NPT
Cultivation of cosmopolitan worldview and understanding effects of eco-materials on global
environment
(H) % L5832 ¥igdan
Ability to cultivate life-long learning habit
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Understanding materials engineers’ social responsibility and professional ethics
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Binary Phase Diagrams 1 1 1 0 0 1 0 1 0
Diffusion in Substitutional Solid
Solutions — Theories 1 1 0 0 0 1 0 1 0
Diffusion in Substitutional Solid
Solutions — Self Diffusion 1 1 0 0 1 1 0 1 0
(Homework)

Interstitial Diffusion 1 1 0 0 0 1 0 1 0

Solidification of Metals— Nucleation

and Growth 1 1 1 0 0 1 0 1 0

Solidification of Metals— Dendritic

Growth and Segregation 1 1 1 0 1 1 0 1 0

(Homework)

Nucleation and Growth Kinetics 1 1 0 0 0 1 0 1 0

Precipitation Hardening (Homework) 1 1 1 0 1 1 0 1 0

Midterm Examination 1 1 0 0 0 1 0 1 0

Deformation Twinning 1 1 0 0 0 1 0 1 0

Martensite Reactions 1 1 0 0 0 1 0 1 0

The Iron-Carbon Alloy System —

Iron-Carbon Diagram (Homework) 1 1 0 0 1 1 0 1 0

The Iron-Carbon Alloy System —

Transformation 1 1 0 0 0 1 0 1 0

The Hardening of Steel —

Hardenability 1 1 1 010 1 0 1 0

The Hardening of Steel — Heat

Treatments (Homework) 1 1 1 0 1 1 0 1 0

Selected Nonferrous Alloy Systems —

Copper and Aluminum Alloys 1 1 0 0 0 1 1 1 1

Selected Nonferrous Alloy Systems —

Other Alloys 1 1 0 0 0 1 1 1 1

Final Examination 1 1 0 0 0 1 0 1 0

B2 (%) 100% 100% 33% 0% | 28% | 100% 11% 100% 11%
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