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571772 Advanced Ceramic Composite Materials 3(3-0-9)
Condition : Consent of the School

Ceramic matrix composites and applications, advanced manufacturing technology and
processes, control parameters, atomic and molecular background, relationships of macro-
microstructure to properties of composites in design and fabrication. Also discussed is the

methods for property evaluations and material limitations

Course Outline
1. Grain and particle effects on ceramic and ceramic composite properties (10 hours)
1.1 Grain dependence on monolithic ceramic properties
1.2 Dependence of ceramic, especially particulate, composite
Properties on grain and particle parameters
1.3 Particle and grain effects on mechanical properties of
Composites at elevated temperature
2. Mechanical properties of ceramic matrix composites (8 hours)
2.1 Continuous fiber-reinforced ceramic-matrix composites
2.2 Whisker-,ligament-, and platelet-reinforced
ceramic-matrix composite
3. Analysis and performance of fiber composites (10 hours)
3.1 Fiber matrices and fabrication of composites
3.2 Behaviour of unidirectional composite
3.3 Analysis of laminated composite
3.4 Advanced topics in fiber composite
3.5 Performance of fiber composites; fatique, impact
and environmental effects
3.6 Experimental characterization of ceramic composites
4. Piezoceramic composites (8 hours)
4.1 Principal objective and design
4.2 Type of composites and connectivity

4.3 Fabrication and applications
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571773 Advanced Electrical and Electronic Ceramics 3(3-0-9)
Condition : Consent of the School

Theories and applications of ceramic materials in electrical and electronic fields are
discussed. Basic properites and processing methods such as semiconductor IC packaging

technology and ceramic substrates are also covered

Course Outline
1. Electroceramics (18 hours)
1.1 Ceramic conductors
1.2 Dielectrics, Relaxors and Insulators
1.3 Piezoelectric ceramics
1.4 Pyroelectric materials
1.5 Electro-optic ceramics
1.6 Fabrication
2. Semiconductor (18 hours)
2.1 Intrinsic semiconductors and Impurity semiconductors
2.2 Hall effect and Magnetoresistance
2.3 Excess carriers in semiconductors
2.4 Materials Technology and the measurement of Bulk Properties
2.5 Theory of Semiconductor p-n junctions

2.6 Unipolar, Bipolar and Photonic Devices
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571774 Advanced Magnetic Ceramics 3(3-0-9)
Condition : Consent of the School

Fundamental and advanced topics in magnetic ceramics are discussed to give a more
in-depth understanding about magnetism and magnetic ceramic materials. Topics covered
include electronic magnetic moments, quantum theory of magnetism magnetic properties,
magnetic domains, magneto-optic phenomena, magnetic measurements and types of
magnetic ceramic materials (soft and hard ferrites, garnets and ferrites for microwave

applications). Manufacturing methods will also be discussed in relation to specific applications

Course Outline

1. Magnetism and magnetic materials ; (2 hours)
Historical developments and present role in industry and technology

2. Magnetic field, terms and related units; type of magnetism, (6 hours)

ferromagnetic domains

3. Ferrites for non-microwave applications (5 hours)
4. Microwave ferrites (5 hours)
5. Permanent magnets (8 hours)
6. Ferrite preparation ; powder preparation, compact forming, (10 hours)

sintering and machining
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571775 Advanced Bioceramics 3(3-0-9)
Condition : Consent of the School

Ceramic materials for biological applications including processing and control, material
selection, variables that control compatibility and performance of bioceramics such as physical

and chemical properties,corrosion or solubility, faticue and interfacial histochemical changes

Course Outline

1. Introduction (2 hours)
2. Bioinert ceramics (4 hours)
3. Bioactive ceramics ; (14 hours)

Dense and pororus hydroxyapatite, hydroxyapatite coating,

composites and bone cement

4. Bioactive glasses (2 hours)
5. Bioactive glass-ceramics (4 hours)
6. Design of bioactive ceramic and polymer systems (3 hours)
7. Characterization of bioceramics (3 hours)
8. Regulation of medicine devices (2 hours)
9. ASTM standards for bioceramics (2 hours)
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571776 Advanced Structural Ceramics

Condition : Consent of the School
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3(3-0-9)

Review of processing and control of structural ceramics, oxide and non-oxide systems,

designs and applications, advantages and limitations, properties and evaluation of materials

Course Outline

1. Introduction ; overview of structural applications of ceramic materials

2. Structural ceramics ; materials, processing and properties

2.1

2.2

2.3

Oxide base materials

2.1.1 Aluminosilicates

2.1.2 High alumina

2.1.3 Zirconia

2.1.4 Other oxide ceramics
Non-oxide base materials

2.2.1 Silicon carbide

2.2.2 Silicon nitride

2.2.3 Sialon

2.2.4 Boron nitride and carbide

Composites

3. Important mechanical properties , methods of evaluation and control

3.1
3.2
33
3.4
3.5

Hardness and wear resistance
Strength and elastic properties
Toughness

Fatique under cyclic loading

High temperature mechanical properties and creep

4. Case study in design and application of structural ceramics

4.1
4.2
43
4.4
4.5
4.6

Ceramic cutting tools

Wear parts and industrial applications
Adiabatic diesel engines

Advanced gas turbines

Aerospace and defense-related applications

Heat exchanger

5. Paper(s) and presentation(s) base on application of structural ceramics
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571777 Advanced Industrial Glass and Glass Ceramics 3(3-0-9)
Condition : Consent of the School

Overview of the development of industrial glass and glass-ceramic products in terms
of compositions, process design, properties, and applications. The interrelation of glass
composition and manufacturing processes will be described based on chemistry and physics.

Future development of glass and glass-ceramics is discussed

Course Outline

1. Industrial glass development (2 hours)
2. Special glasses ; properties and composition relations (8 hours)
3. Glass-ceramics ; processes, properties and applications (8 hours)
4. Functional glasses ; porous glass, photosensitive glass, photochromic glass, (10 hours)

solder glass etc., and their applications

5. lon-exchange processing (3 hours)
6. Sol-gel processing (3 hours)
7. Possibilities of the development of industrial glass and glass ceramics (2 hours)
571778 Advanced Glass Technology 3(3-0-9)

Condition : Consent of the School

Basic and theoretical consideration of thermodynamics and kinetics of glass formation,
crystallization and phase separation,glass transformation behavior.The properties and
composition relations of glass, and their applications.Advanced instrumental techniques for

the determination of glass structure

Course Outline

1. Thermodynamics and kinetics of glass formation and phase separation (12 hours)
2. Glass transformation behaviors (8 hours)
3. Properties and composition relations of glasses and their applications (10 hours)
4. Advanced instrumental techniques for the determination of glass structure (6 hours)
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Advanced Topic Courses
571780 Advanced Topics in Computer Aided Engineering 3(3-0-9)
Condition : Consent of the School

Select an advanced topic on the application of computer software aided for
thermodynamic calculations or finite element analysis or mathematical analysis. Analytical
calculation on a selected topic; Algorithm for computer software calculation; Solving of
problems using the selected computer software; Programming of auxiliary programs for the

selected computer software

Course Outline

1. Analytical calculation on a selected topic (12 hours)
2. Algorithm for computer software calculation (9 hours)
3. Solving of problems using the selected computer software (9 hours)
4. Programming of auxiliary programs for the selected computer software (6 hours)
571781 Advanced Topics in Metallurgical Engineering | 3(3-0-9)

Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

metallurgical engineering and materials

571782 Advanced Topics in Metallurgical Engineering Il 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

metallurgical engineering and materials

571783 Advanced Topics in Metallurgical Engineering llI 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

metallurgical engineering and materials

571784 Advanced Topics in Ceramic Engineering | 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of ceramic

engineering and materials
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571785 Advanced Topics in Ceramic Engineering Il 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of ceramic

engineering and materials

571786 Advanced Topics in Ceramic Engineering llI 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of ceramic

engineering and materials

571787 Advanced Topics in Polymer Engineering | 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

polymer engineering and materials

571788 Advanced Topics in Polymer Engineering I 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

polymer engineering and materials

571789 Advanced Topics in Polymer Engineering I 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

polymer engineering and materials

571790 Advanced Topics in Materials Engineering | 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

materials engineering

571791 Advanced Topics in Materials Engineering I 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

materials engineering
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571792 Advanced Topics in Materials Engineering llI 3(3-0-9)
Condition : Consent of the School
Study of advanced topics or new technology development in various fields of

materials engineering

Seminar Courses
571881 Graduate Seminar | 1(1-2-4)
Condition : Consent of the School

Characteristics of research; Scientific methods; Defining research problem, Research
plan, Research hypothesis, Critical evaluation of research; Literature review, Methodologies of
research design, Observational and experimental method; Writing of scientific research article;
References, format and styles, bibliographic management programs; Presentations of
innovative/advanced topics in materials engineering by invited academic speakers, students

practice for oral presentation

571882 Graduate Seminar || 1(1-2-4)
Condition : Consent of the School

Introduction to ethics in scientific research, terminology, moral justifications; Ethical
issues before the research commences, Legal issues; Ethical issues during the research;
Publication and dissemination of research, plagiarism, expression of academic judgments;
Confidentiality and restriction on the use of research data; The role of the researcher and case
studies; Presentations of innovative/advanced topics in materials engineering by invited

academic speakers, students practice for oral presentation

Master Thesis Courses
571981 Master Thesis Scheme Al 46 credits
Condition : Consent of the School

Original research work leading to the preparation of a master thesis in the fulfillment

of the master degree requirement in the filed of material engineering.

571982 Master Thesis Scheme A2 15 credits
Condition : Consent of the School
Original research work leading to the preparation of a master thesis in the fulfillment

of the master degree requirement in the filed of material engineering.
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Prerequisite Courses : Nonpolymer Degree Holders
571501 Polymer Science 3(3-0-9)
Condition : Consent of the School

Classification of polymers, Molecular weights of polymer, Classification of
polymerization reactions: step and chain polymerizations, Solid state of polymers Polymer
solution, Rubber elasticity, Viscoelasticity, Mechanical behavior, Properties of polymer blends,

composites and nanocomposites.

Course Outline

1. Introduction (1 hour)
2. Step Polymerization (4 hours)
3. Chain Polymerization (7 hours)
4. Solid State of Polymers (9 hours)
5. Polymer Solution (3 hours)
6. Cross-linked Polymers and Rubber Elasticity (3 hours)
7. Viscoelasticity (3 hours)
8. Mechanical Behavior of Polymers (3 hours)
9.  Multicomponent Polymeric Materials (blends, composites, nanocomposites) (3 hours)
571502 Polymer Engineering and Processing 3(3-0-9)

Condition : Consent of the School
Understanding polymer processing technology, Extrusion based processes, Molding

processes and rubber and composite processes.

Course Outline

1. Polymer Processing Technology (6 hours)
2. Extrusion Based Processes (12 hours)
3. Molding Processes (12 hours)
4. Rubber and Composite Processes (6 hours)
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