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HAe i & (Eng.) This course introduces the important knowledge of physical metallurgy. The
(cour_se structure of materials, analytica methods, crystal binding, dislocations, plastic
description) | geformation, grain boundaries, vacancies, annealing, solid solutions and phases 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.
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1. To understand the structure of materials and analytical methods
2. To understand the crystal binding of materials
3. To understand dislocations and their mechanism in materials
4. To understand the plastic deformation of materials
5. To understand grain boundaries and vacancies in materials
6. To understand annealing treatment and its effects
7. To understand solid solution structures and phases
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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(week) (subject and content) (homework and tests) (remark)
o1 The Structure of Metals— Crystal
Structure
02 The Structure of Metals— Standard Homework
Projections
03 Analytical Methods — X-Ray Diffraction
04 Anaytical Methods — Microscopy Homework
05 Crysta Binding Homework
06 Introduction to Did ocations — Diglocation
Structures
07 Introduction to Didocations- Stress Field  Homework
and Strain Energy
Dislocations and Plastic Deformation —
08 i
Ip
09 Midterm Examination Midterm Examination
10 Dislocations and Plastic Deformation — Homework
Plastic Deformation
11 Grain Boundaries — Stress Field and
Energy
12 Grain Boundaries — Twist and Tilt Homework
Boundaries
13 Vacancies Homework
14 Annealing — Recovery and
Recrystallization
15 Annealing — Grain Growth Homework
16 Solid Solutions Homework
17 Phases Homework
18 Fina Examination Final Examination
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(1) Midterm Examination: 40%
(2) Fina Examination: 50%
(3) Homework: 10%

#p ¢ ¥ % (Midterm Examination) :
PP H L Pl B AR R MR AR TR BREE B AR SRS Y DY R L
YRR P 4 o T 0 T LSRN AL R e

#F % ¥+ 3 (Fina Examination) :
HAYTRBZP DI R T EF AR ARTENT BREA - BARFFREHY PV LEL
TR 4 o F IR T AR L kR o

% (Homework) :
Fitfey SR ITE
FornAFLAEE

\

P HARP DA REFL AAFY P TIEE S LR E RN
®F lu&&ﬁﬂ%ﬁ%ﬁﬁ*’F%?%%§if%ﬂpmM4°

BPE (B e e - Fh  0ZP - 5m)
(textbook)

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

1 # &R~ fed i 2 BA R R
To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2. BT 22 LT~ AIRTER ER A A A
To train materials technology students for independent thinking, innovation, and practical skills
B BABMGL THA BRI AL N
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4. 22 5 A BERER
To inculcate multifarious values and cosmopolitan worldview
5. % it %4 MR HKT
To implement educational programs in eco-materials technology
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(relation to educational core abilities for materials engineering department)

(A) 37 B~ A8 2 P Ap e 4
Ability to apply knowledge of mathematics, science, and materials engineering
(B) & TP &2 A {7y i 4
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
(D) WABKEE2 2 L 2F (T2 g4
Ability to integrate process and make devices
(B) i 2 i 4 W& F2 4
Ability to communicate effectively and cultivate the spirit of teamwork
(F) Bz 3 f2- g2 i 4
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
() BRfEHP1EL Aaig faratEifm
Understanding materials engineers’ social responsibility and professional ethics
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The Structure of Metals —
Crystal Structure 1 1 0 0 0 1 0 1 0
The Structure of Metals —
Standard Projections 1 1 0 0 1 1 0 1 0
Analytical Methods —
X-Ray Diffraction 1 1 1 0 0 1 0 1 1
Analytical Methods —
Microscopy 1 1 1 0 1 1 0 1
Crystal Binding 1 1 0 0 1 1 0 1 0
Introduction to
Dislocations — Dislocation 1 1 0 0 0 1 0 1 0
Structures
Introduction to
Didlocations- Stress Field 1 1 0 0 1 1 0 1 0
and Strain Energy
Dislocations and Plastic
Deformation — Slip 1 1 0 0 0 1 0 1 0
Midterm Examination 1 1 0 0 0 1 0 1 0
Dislocations and Plastic
Deformation — Plastic 1 1 0 0 1 1 0 1 0
Deformation
Grain Boundaries — Stress
Field and Energy 1 1 0 0 0 1 0 1 0
Grain Boundaries — Twist
and Tilt Boundaries 1 1 0 0 1 1 0 1 0
Vacancies 1 1 0 0 1 1 0 1 0
Annesaling — Recovery and
Recrystallization 1 1 1 0 0 1 1 1 0
Annealing — Grain Growth 1 1 1 0 1 1 1 1 0
Solid Solutions 1 1 1 0 1 1 1 1 0
Phases 1 1 1 0 1 1 1 1 0
Final Examination 1 1 0 0 0 1 0 1 0
28.3(%) 100% | 100% 33% 0% 56% | 100% | 22% 100% 11%
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