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(course (Eng.) A marked departure from traditional ceramics in applications such as dishes
description) | and bathroom wares, modern ceramics finds niche applications in hi-tech sectors such
as in emerging technologies of computer, TFT-LCD, mobile phone, automobile,
artificial biomedical device, and even in space shuttle. This course is then intended
to give students an introductory overview of modern ceramics with particular
emphasis on inter-relating structure, property and application. The course is
designed to start from the fundamentals in crystalline structure of ceramics, followed
then by the microscopic defects that are critically important to the fascinating
wide-range variety of ceramics physical properties. Extensive examples will be
introduced in class to help students understand the underlying mechanism.
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(course (Eng.)
objectives) | 1. Fundamental understanding in ceramic structures

2. Relate the ceramic structure to the chemistry, microstructure, and electronic
behavior of modern engineering ceramics

3. Introductory overview of applying fundamentals to the ceramics selection and
microstructure design
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(week) (subject and content) (homework and tests) (remark)
Introduction
01
Structure of ceramics: Atomic arrangement
Structure of ceramics: Stability of ionic crystals,
02 the Madelung constant
03 Structure of ceramics: the Pauling’s rule
04 Structure of ceramics: FCC based structures
05 Structure of ceramics: HCP based structures Quiz 1
Structure of ceramics: Perovskite and its
06 derivatives, covalent ceramics
Crystalline silicate and amorphous glass
07 structure
Defects in ceramics: Point defects and
08 Kroger-Vink notation
09 Defects in ceramics: Defect chemical reactions
11/13-22, Shaping 4,
10 Quiz 2
Madrid, Spain
Defects in ceramics: Electronic disorder, and
1 the Brouwer diagram
Defects in ceramics: Special topics (e.g. SOFC
12 fuel cells)
13 Defects in ceramics: Line and planar defects
14 Mass and electrical transport (1)
15 Mass and electrical transport (I1)
16 Microstructure
17 Special topics (ceramics in energy)
18 The exam week Final exam
FyEEn
(evaluation)
Quizzes(2) 50%
Fina Exam  35%
Homeworks 15% (One homework set in every other week typicaly.)
’pd (B 6t F d b REPRP)
(textbook)

Physical Ceramics: Principles for Ceramic Science and Engineering, Y.-M. Chiang et a., Wiley, 1997.
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(other references)

Fundamentals of Ceramics,” M. Barsoum, McGraw-Hill, 1997. (£ «~ B % 4% + %)
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(teaching aids & teacher'swebsite)

Handouts and homework solutions are available on the instructor’s webpage.
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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 EM LY AIRTEF TR LR E 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)
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(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) WAREE2 ~iEq (T2 i 4
(ability to integrate process and make devices)
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(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 materias engineers’ social responsibility and professional ethics)
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Introduction tructure of ceramics: Atomic 1 1 1 0 0 0 0 0 0
arrangement
Structure of ceramics: Stability of ionic crystals, the 1 1 1 0 0 0 0 0 0
Madelung constant, and the Pauling’s rule
No class on Tuesday (Moon Festival) 1 1 1 0 0 0 0 0 0
Structure of ceramics: FCC based structures 1 1 1 0 0 0 0 0 0
Structure of ceramics: HCP based structures 1 1 1 0 0 0 0 0 0
Structure of ceramics: Perovskite and its 1 1 1 0 0 0 0 0 0
derivatives, covalent ceramics
Crystalline silicate and amorphous glass structure 1 1 1
Defects in ceramics: Point defects and Kroger-Vink
notation
Defects in ceramics: Defect chemical reactions 1 1 1 0 0 0 0 0 0
Defects in ceramics: Electronic disorder 1 1 1 0 0 0 0 0 0
Defects in ceramics: Simultaneous defect 1 1 1 0 0 0 0 0 0
equilibrium and the Brouwer diagram
Defects in ceramics: Special topics (e.g. SOFC 1 1 1 0 0 0 1 0 0
fuel cells)
Defects in ceramics: Line and planar defects 1 1 1 0 0 0 0 0 0
Mass and electrical transport (I) 1 1 1 0 0 0 0 0 0
Mass and electrical transport (I1) 1 1 1 0 0 0 1 0 0
Microstructure (1) 1 1 1 0 0 0 0 0 0
No class on Tuesday (Jan 1, 2008) 1 1 1 0 0 0 0 0 0
Microstructure (11 1 1 1 0 0 0 0 0 0
23 (%) 100% | 100% | 100% | 0% | 0% | 0% | 10% | 0% | 0%
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