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The course information as follows may be subject to change, either during the session because of unforeseen

circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course is designed to deliver the basic principles and understanding of Structure-

Processing—Properties—Applications relations in both structural and functional ceramics;

Knowledge of crystal/glass structures, phase diagrams, surface, interface and grain boundaries;
the production of ceramic raw materials including powders, whiskers, platelets, fibers and

single crystals will be demonstrated;

Processing approach (Forming, shaping and sintering); Mechanical, thermal, optical, electrical
(dielectric, piezoelectric, ferroelectric), magnetic (ferromagnetic) and biological properties
of ceramic materials and practical applications of both traditional and advanced ceramics in

modern industry will be illustrated;

This course will also help to foster the students’ ability to design new ceramic materials for

engineering applications.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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ferroelectric); (4 Credit hours)

Course Contents:

Introduction to ceramic materials; (2 Credit hours)
Crystal structure of ceramics; (4 Credit hours)
Structure of glass; (4 Credit hours)

Point defects in ceramics; (4 Credit hours)

Planar defects in Ceramics (Surface, interfaces, grain boundaries and phase boundaries) ;

(4 Credit hours)

Equilibrium phase diagrams of ceramics; (4 Credit hours)
Processing of ceramic materials; (4 Credit hours)

Sintering and grain growth; (2 Credit hours)

Forming and shaping of glass: (2 Credit hours)

Mechanical properties of ceramic materials; (4 Credit hours)
Thermal properties of ceramic materials; (4 Credit hours)
Optical properties of ceramic materials; (2 Credit hours)

FElectrical properties of ceramic materials (including dielectric, piezoelectric, and

14. Magnetic properties of ceramic materials; (2 Credit hours)
15. Biological properties and applications of ceramic materials; (2 Credit hours)
bt R e 5% %8 Textbook and Supplementary Readings
Textbook: Rolf E. Hummel, Electronic Properties of Materials, 4th Edition, 2011
Supplemental reference textbook: Laszlo Solymar et al., Electrical Properties of Materials, 9th
Edition, 2014 (earlier edition is acceptable)
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This Course has been approved by the following person or committee of authority




