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Name of the module: Ceramic materials


Number of module: 365-1-4791








BGU Credits: 3


ECTS credits: 6


Academic year: 2014- 2015 


Semester: Fall


Hours of instruction: 3 lecture hours per week


Location of instruction: will be defined.


Language of instruction: Hebrew 


Cycle: First cycle


Position: a mandatory module for 4rd year undergraduate students in the Department of Materials Engineering to be taken on Fall semester.


Field of Education: Materials Engineering 


Responsible department: Materials Engineering


General prerequisites: students should complete modules Metallurgy 1 and 2 and Processing 1.


Grading scale: the grading scale would be determined on a scale of 0 – 100 (0 would indicate failure and 100 complete success 0 to 100), passing grade is 56.


Lecturer: Dr. Shmuel Hayun


Contact details: room 019, building 63


Office phone: 08-6428742


Email: hayuns@bgu.ac.il


Office hours: Tuesday, from 10 to 12 AM. 





Module evaluation: at the end of the semester the students will evaluate the module, in order to draw conclusions, and for the university's internal needs.








Course Description: The word ceramic, derives its name from the Greek keramos, meaning "pottery", which in turn is derived from an older Sanskrit root, meaning "to burn". The Greeks used the term to mean "burnt stuff" or "burned earth". Thus the word was used to refer to a product obtained through the action of fire upon earthy materials. Ceramics make up one of three large classes of solid materials. The other material classes include metals and polymers. Most people, when they hear the word ceramics, think of art, dinnerware, pottery, tiles, brick and toilets. The above mentioned products are commonly referred to as traditional or silicate-based ceramics. While these traditional products have been, and continue to be, important to society, a new class of ceramics has emerged that most people are unaware of. These advanced or technical ceramics are being used for applications such as space shuttle tile, engine components, artificial bones and teeth, computers and other electronic components, and cutting tools, just to name a few.


Ceramics can be defined as inorganic, non-metallic materials that are typically produced using clays and other minerals from the earth or chemically processed powders. 


The course ceramic materials will explore the structure of ceramics and glasses, Structural Imperfections and their influence on the material; ceramics processing, and physical and mechanical properties of ceramics and glasses.





Aims of the module: Students will expand their knowledge on ceramic materials their crystalline structure, structural imperfections, fabrication and properties. 





Objectives of the module: To familiarize students with modern ceramic materials and develop of basic understanding of principles and theory of ceramic materials.





Learning outcomes of the module: On successful completion of the course, the students should be able to:


What are ceramics? (types and atomic structure) 


What gives a ceramic its mechanical and physical properties? (bonding, defects, microstructure) 


How are ceramic compounds synthesized? (solidification from the melt, liquid assisted reactions, solid state reactions) 


What and how to determine  the ceramic mechanical and physical properties (fracture toughness, hardness, flexural strength, elastic constants)


How to control the ceramic properties? (toughening mechanisms) 








Confirmation: the syllabus was confirmed by the academic advisory committee.


Last update: 15.12.2014

















Attendance regulation: attendance and participation in class is mandatory (at least 80%).


Teaching arrangement and method of instruction: The module consists of lectures. 


Assessment: 


Exam 100%





Work and assignments:





 Exam: at the end of semester, open and closed questions. 





Time required for individual work: in addition to attendance in class, the students are expected to do their assignment and individual work: at least two hours per week and 24 hours before exam. 





Module Content\ schedule and outlines: 





Week�
Subject�
Time�
�
1�
Introduction to Ceramic Materials �
3h�
�
2�
Crystalline structure of ceramics�
3h�
�
3-4�
Structural Imperfections�
6h�
�
5�
Surface and interface energy�
3h�
�
6�
Fabrication of ceramics�
3h�
�
7�
Physical properties �
3h�
�
8-9�
Mechanical properties�
6h�
�
10-11�
Thermal  properties�
6h�
�
12-13�
Glass ceramics processing and properties�
6h�
�






Exercises: 





Required reading:


C.B. Carter and M. G. Norton, Ceramic Materials: Science and Engineering, SPRINGER (2007). ISBN: 0387462708 


W.D. Kingery, H.K. Bowen and D.R. Uhlmann, Introduction to Ceramics, 2nd ed., Wiley, New York, 1975. 


M.W. Barsoum, Fundamental of Ceramics, IoP, Institute of Physics Publishing, Bristol and Philadelphia, 2003 


 


Additional literature: 


J.S. Reed, Introduction to the Principles of Ceramic Processing, Wiley, New York, 1988.


D.W. Richardson, Modern Ceramic Engineering: Properties, Processing and use in Design, 2nd ed., Dekker, New York, 1992.  


Yet-Ming Chiang, D. Birnie, W. D. Kingery, Physical ceramics, Wiley, New York, 1997


A.J. Moulson and J.M. Herbert, Electroceramics: Materials, Properties, Applications, 2nd ed., Wiley, New York, 2003.
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