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(coursetype) (Elective) (language) | (English) | (semester) (Fall)
()
(English) Properties and characteristics of materials play important role in modern
(cqur;e engineering design. The undergraduate course will focus on the following topics,
MEEEEeT, including basis of crystallography, dislocation, grain and grain boundary, plastic
deformation, vacancies, hume - rothery rule, setc. Moreover, there have been some
importantdevel opments in materials science, particularly in nano-materials and its
processing.lt is the objective of this course to build up students fundamental concepts
and thusother new devel opments could be explained in terms of the basic principles of
physical metallurgy.
()
1
2.
3.
4.
5.
(course | 6 -
obj ectives) (English)
1.Learn the effect of crystal structure on property of material
2. To understand the structure of materials and analytical methods
3. To understand the plastic deformation of materials
4.Learn the theory of dislocation
5. To understand grain boundaries and vacancies in materials
6.Learn the theory of hume - rothery rule
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(prerequisites)

(course no.) (course name) (relation to the current course)
/ / /
(methodology) (teaching)  ITHSNE (0 frapvisi) (ri“.ag:‘%‘g’)eb (sum)
(teaching . 3 3
methodology)  (creditdistrib)
3 3

(hour distrib.)
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/
(cour se content and homewor k/tests schedule)
/
(week) (subject and content) (homework and tests) (remark)

o1 The Structure of Metals— Crystal

Structure
02 The Structure of Metals — Standard

Projections
03 Analytical Methods — X-Ray

Diffraction

04 Analytical Methods — Microscopy

05 Crystal Binding

Introduction to Dislocations —
06 Didocation
Structures

Introduction to Didlocations— Stress
o7 Field
and Strain Energy

Didocations and Plastic
08 Deformation —
Slip

09 Midterm Examination

Didocations and Plastic
10 Deformation —
Plastic Deformation

Grain Boundaries — Stress Field and

11
Energy

12 Grain Boundaries— Twist and Tilt
Boundaries

13 Vacancies

1 Annealing — Recovery and

Recrystallization

15 Annealing — Grain Growth

16 Solid Solutions

17 Phases

18 Final Examination

(evaluation)

(1) Midterm Examination: 40%
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(2) Final Examination: 50%
(3) Homework: 10%

Midterm Examination

Final Examination

Homework

(textbook)

YSICAL METALLURGY PRINCIPLES, 3th Ed, ROBERT E. REED-HILL;REZA
ABBASCHIAN,PWS PUBLISHING COMPANY
" PHYSICAL METALLURGY PRINCIPLES’

(other references)

1.ndamentals of Physical Metallurgy, JOHN D. VERHOEVEN,JOHN WILEY & SONS,Inc.
2.troduction to Dislocations, 3th Ed, D. Hull and D.J. Bacon, BUTTERWORTH HEINEMANN

(teaching aids & teacher'swebsite)

http://web.nchu.edu.tw/~jyuan/c/l.htm




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

( )
(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 |
The Structure of Metals— Crystal Structure 1 1 0 0 0
The Structure of Metals — Standard
Projections
Analytical Methods — X-Ray Diffraction 1 1 0 0 0
Analytical Methods — Microscopy 1 1 0 0 0
Crystal Binding 1 1 0 0 0
Introduction to Dislocations — Dislocation 1 1 0 0 0
Structures
Introduction to Dislocations- Stress Field 1 1 0 0 0
and Strain Energy
Didlocations and Plastic Deformation — 1 1 0 0 0
Slip
Midterm Examination 1 1 0 0 0
Didlocations and Plastic Deformation — 1 1 0 0 0
Plastic Deformation
Grain Boundaries — Stress Field and 1 1 0 0 0
Energy
Grain Boundaries— Twist and Tilt 1 1 0 0 0
Boundaries
Vacancies 1 1
Annealing — Recovery and 1 1
Recrystallization
Annealing — Grain Growth 1 1 0 0 1
Solid Solutions 1 1 0 0 1
Phases 1 1 0 0 1
Final Examination 1 1 0 0 1
(%) 100 (%) | 100 (%) 0(%) 0 (%) 28(%)

1

2. 1 0

3. 1
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( )
A B C D E F G H I
| M M | M| oo M 4 M M ™
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 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 Dislocations- Stress Field  and 1 1 0 0 1 1 0 1 0
Strain Energy
Dislocations and Plastic Deformation — Slip 1 1 0 0 0 1 0 1 0
Midterm Examination
Dislocations and Plastic Deformation — Plastic 1 1 0 0 1 0 1 0
Deformation
Grain Boundaries — Stress Field and Energy 11 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
Annealing — Recovery and Recrystallization 1 1 0 0 0 1 0 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 1 1 0
(%) 100% | 100% | 28% | 0% | 61% | 100% | 22% | 100% | 11%

1

2. 1 0

3. 1




