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AR i (Eng.) This course introduces the important knowledge of physical metallurgy. The
(course structure of materials, dislocations, plastic deformation, grain boundaries, vacancies,
description) | annealing, solid solutions and phases, diffusion, solidification and precipitation,
nucleation and growth, and deformation twinning and martensite reaction 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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FHAZP 1. To understand the structure of materials and dislocations
(course 2. To understand the plastic deformation of materias
objectives) 3. To understand grain boundaries and vacancies in materias

4. To understand annealing treatment and its effects

5. To understand solid solution structures and phase diagrams

6. To understand the diffusion in solid solutions

7. To understand the nucleation and growth in solidification and precipitation
8. To understand deformation twinning and martensite reactions

9. To cultivate the capability of problem solving

10. To cultivate the capability of information collection

11. To cultivate the capability of presentation

12. To cultivate the spirit of teamwork
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(week) (subject and content) (homework and tests) (remark)
01 Crystal Structures
02 Introduction to Didlocations
03 Dislocations and Plastic Deformation Homework
04 Grain Boundaries
05 Vacancies
06 Annealing Homework

07 Solid Solutions

08 Phases

09 Midterm Examination Midterm Examination
10 Binary Phase Diagrams

11 Substitutional Diffusion

12 Interstitial Diffusion Homework

13 Solidification of Metals

14 Nucleation and Growth Kinetics

15 Precipitation Hardening Homework

16 Deformation Twinning

17 Martensite Reactions

18 Fina Examination Final Examination

L
(evaluation)

(1) Midterm Examination: 40%
(2) Fina Examination: 50%

(3) Homework: 10%
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1. “Physica Metalurgy Principles’, R.E. Reed-Hill and R. Abbaschian, 3rd edition, PWS Publishing
Co., 1994.
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Power Point Files
http://www.mse.nchu.edu.tw/
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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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Speciadized 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
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Ability to work in an interdisciplinary setting
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A fineinternational scope and general concept of eco-material
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Ability in leadership, management, and organization
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Ability for life-long learning
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Professional ethicsin Science and Engineering
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Crystal Structures 1 1 0 1 0 0 0 1 1
Introduction to Dislocations 1 1 0 1 0 0 0 1 0
ggiiiﬂiSQi?ﬂﬂ;?:Sigrk) 1 1 1 1 1 0 0 1 0
Grain Boundaries 1 1 0 1 0 0 0 1 0
Vacancies 1 1 0 1 0 0 0 1 0
Annealing (Homework) 1 1 1 1 1 0 0 1 0
Solid Solutions 1 1 0 1 0 0 0 1 0
Phases 1 1 0 1 0 1 0 1 1
Midterm Examination 1 1 0 1 0 0 0 1 0
Binary Phase Diagrams 1 1 0 1 0 1 0 1 1
Substitutional Diffusion 1 1 0 1 0 0 0 1 0
'(ﬁgﬁgﬁoﬁgf“s on 1 1 1 1 1 0 0 1 0
Solidification of Metals 1 1 0 1 0 0 0 1 0
Nucleation and Growth Kinetics 1 1 0 1 0 0 0 1 0
meg;ﬁgg’ri;'arde”' "9 1 1 1 1 1 0 0 1 0
Deformation Twinning 1 1 0 1 0 0 0 1 0
Martensite Reactions 1 1 0 1 0 0 0 1 0
Final Examination 1 1 0 1 0 0 0 1 0
A3 (%) 21 (%) | 21 (%) | 5(%) | 21 (%) | 5(%) | 2(%) | 0(%) | 21 (%) | 4 (%)
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