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TFT-LCD

(cc_)urge (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 how the modern ceramics are being
fabricated and the underlying fundamentals behind the processes. The course is
designed to start from the powder routes (including both the dry and wet processes)
for ceramics fabrication, followed then by the inter-relationship between the processes
and microstructures attained. Ceramics not from powders as a starting material, but
from liquid and vapor states will also be introduced. Extensive examples addressing
the recent development will be included in class via class handouts and paper
readings.

()

(course
obj ectives)

(Eng.) To understand fundamental ceramics processing knowledge and practices
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(prerequisites)

(course no.) (course name) (relation to the current course)

(Ceramic
crystal  structure,  sintering  theory,  ceramic
microstructure)

(Ceramics
materials)

/ / /
‘ (discussion & o (remote/web
(methodology) (teaching) report) (exp./fab visit) teaching) (sum)
(teaching 25 0.4 0.1
methodol Ogy) (credit distrib.) ’ ' '
(hour distrib.) 2.5 0.4 0.1
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(cour se content and homewor k/tests schedule)

/
(week) (subject and content) (homework and tests) (remark)
01 Introduction
02 Ceramics processing and ceramic Homework/reading
products assignment 1
03 Ceramic raw materials and
characterizations
o Powder route — pre-forming processes - Homework/reading
D assignment 2
05 Powder route — pre-forming processes
(2
06 Powder route — pre-forming processes
3
07 Powder route —dry and wet forming
process (dip casting and rheology)
08 Powder route —wet forming process. = Homework/reading
fundamentals in surface chemistry assignment 3
Powder route — wet forming process:
: . . Laboratory tour and
09 fundamentals of interparticle forcesin _
o practice
liquid
10 Exam week Midterm written exam
Powder route — wet forming process: i
) ) Homework/reading Laboratory tour and
11 tape casting and other novel colloidal _ ,
assignment 4 practice
processes
12 Powder route — wet forming process:
injection molding and extrusion
13 Powder route — post-forming
processes
- _ Homework/reading
14 Liquid route — sol gel, gel casting, etc. ,
assignment 5
15 Vapor route — deposition methods
16 Sintering
17 Term paper oral presentation (1)
i Written term paper
18 Term paper oral presentation (2) due

(evaluation)
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Midterm exam (written) 35%
Homework, reading assignments and class attendance 15%
Term paper (oral and written report) 50%

(textbook)

Ceramic Processing, M. N. Rahaman, CRC, 2007.
Principles of Ceramics Processing, James S. Reed, Wiley, 1995. ( )

(other references)

Physical Ceramics: Principles for Ceramic Science and Engineering, Y.-M. Chiang et al., Wiley, 1997.

(teaching aids & teacher'swebsite)

Class handouts will be delivered to students by email at least one week prior the class.
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( )
(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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Introduction

Ceramics processing and ceramic products

Ceramic raw materials and characteri zations

Powder route — pre-forming processes (1)

Powder route — pre-forming processes (2)
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Powder route — pre-forming processes (3)

Powder route — dry and wet forming process
(dip casting and rheology)

Powder route — wet forming process:
fundamentals in surface chemistry

Powder route — wet forming process.
fundamentals of interparticle forcesin liquid

Powder route — wet forming process: tape
casting and other novel colloidal processes

Powder route — wet forming process. injection
molding and extrusion

Powder route — post-forming processes

Liquid route — sol gel, gel casting, etc.

Vapor route — deposition methods

Term paper oral presentation (1)

Term paper oral presentation (2) 1

Lab tour and practice

(%) 85% 15% 15%

N
=
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Introduction

Ceramics processing and ceramic products
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Ceramic raw materials and
characterizations

Powder route — pre-forming processes (1)

Powder route — pre-forming processes (2)

Powder route — pre-forming processes (3)
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Powder route — dry and wet forming
process (slip casting and rheology)

Powder route — wet forming process: 1
fundamentals in surface chemistry

Powder route — wet forming process: 1
fundamentals of interparticle forcesin
liquid

Powder route — wet forming process: tape 1
casting and other novel colloidal processes

Powder route — wet forming process: 1
injection molding and extrusion

Powder route — post-forming processes

Liquid route —sol gel, gel casting, etc.

Vapor route — deposition methods

Term paper oral presentation (1)

Term paper oral presentation (2)
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Lab tour and practice

(%) 100 10 10
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