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	COURSE OVERVIEW

	Ceramic Science and Technology is a core course in M.Tech Materials Science and Engineering. There is no prerequisite to register for the course. This course is intended for introducing the structure, properties and processing of ceramic materials. An understanding of the materials behavior, the mechanism responsible for their behavior, the effect of composition, structure and external environment on the properties of the materials and the development of materials for different applications will be discussed.

	COURSE OBJECTIVES

	To understand the fundamentals (structure, properties and processing) of ceramic materials to appreciate its advantages and limitations and to apply those fundamentals for selecting and developing ceramic materials for different engineering applications.  



	COURSE OUTCOMES (CO)

	Course  Outcomes
	Aligned Programme Outcomes (PO)

	After the completion of this course, the student will be able to:
Know the structure and properties of different ceramic materials  (1, 2, 3)
Understand the phase diagrams and comprehend the phase transformations in ceramic materials (1,2,4,6) 

Understand the testing methods for evaluating the mechanical properties of ceramic materials (1,2,3,4,6)
Understand the electrical, magnetic and optical properties of important ceramic systems (1,2,3,4, 6)
Appreciate the properties of ceramic materials for different engineering applications (4, 5,6,7)

	1. Materials Science and Engineering post graduates are attaining knowledge of materials and their science & Engineering

2. Materials Science and Engineering post graduates are talented to formulate and analyse the engineering data.

3. Materials Science and Engineering post graduates can recognize classify and solve engineering problem.

4. Materials Science and Engineering post graduates are capable of exploring the resources to collect the required data, analyse and solve critical problems.

5. Materials Science and Engineering post graduates have skills in locating and applying modern tools to resolve the complex engineering problems

6. Materials Science and Engineering post graduates are competent to work in research, industrial sectors and with multi-faceted team

7. Materials Science and Engineering post graduates have the capacity to design, plan and execute complex processes adhering to environmental considerations and cost effectiveness.


	COURSE TEACHING AND LEARNING ACTIVITIES



	S.No.


	Week
	Topic
	Mode of Delivery

	1.
2.

3.

4.

5.
	I-III

IV-VI

VII-IX
X-XII
XIII-XV
	Ceramics as a class of material, classification of ceramics, bonding and structure of various ceramic materials; crystal structure and defects; chronological developments, structure of silicates; polymorphic transformations, raw materials.

Non crystalline materials - structure, requirement for glass formation, Zachariasen rules, viscosity based transition points, devitrification; glass forming methods; important ceramic systems: one component system- silica; binary and ternary systems. Silicate glasses and glass ceramics.

Powder processing, pre-consolidation - shape forming processes; Fundamental Sintering mechanisms, various advanced sintering techniques; Mechnacial behaviour of structural ceramics-Brittleness of ceramics, Concept of fracture toughness and different toughness and strength measurement techniques; Concept of various toughening mechanisms. Thermal properties of ceramics

Electrical, magnetic and optical properties of ceramic materials - emphasis on the effects of composition, microstructure, processing, temperature and atmosphere on these properties, Thin film techniques for electronic applications, growth of single crystals.

Introduction to specific ceramic materials – structure property correlation, processing and applications – Bioceramics and bio-glass, ceramic sensors, cermets, superconducting ceramics, cements, refractories, thermal barrier coatings and other functional coatings. 
	Classroom teaching by Chalk and Talk + PPTs+ Invited Guest Lectures + Exposure to the facilities available at NITT/Research Labs/Industry

	COURSE ASSESSMENT METHODS

	S.No.
	Mode of Assessment
	Week/Date
	Duration
	% Weightage

	1
2
3
4
5
6
7


	One Assignment 
One Seminar

One cycle test

Re-test

Guest Lectures
(2 lectures)
Attendance

End semester exam based on classroom teaching

	XIII week

XIV- XV weeks
X/XI week
XII/XIII week

After VIII week
---------
XV1/XVII
	 -----
20 min per student
1.5 h 
1.5 h

1 h/2 h each
--------
3 h
	10
15
25
25 (If any student misses 1st cycle test for medical reasons)
Nil (Subjected to the approval from Institute for inviting the guest)
Nil 
50

	ESSENTIAL READINGS : Textbooks, Reference books, Website addresses, Journals,  etc

	1. Richerson D. W., ‘Modern Ceramic Engineering - Properties Processing and Use in Design, 3rd Edition, CRC  Press, 2006

2. hiang Y.M., Birnie D. P., Kingery W.D., Physical Ceramics: Principles for Ceramic Science and Engineering, John  Wiley, 199

3. Kingery W. D., Bowen, H. K., Uhlhmen D. R., ‘Introduction to Ceramics’, 2nd Edition, John Wiley, 1976

4. James E. Shelby., ‘Introduction to Glass Science and Technology’ 2nd Edition, The Royal Society of Chemistry Publications, 2005

5. Journal of Americal Ceramic Society (published by American Ceramic Society). 

6. Ceramics International (Journal published by Elsevier)
7. Progress in Materials Science (Journal published by Elsevier)

8. Journal of Materials Science (Springer Publication)
9. Transactions of the Indian Ceramic Society (published by Taylor and Francis)


	COURSE EXIT SURVEY (mention the ways in which the feedback about the course is assessed and indicate the attainment also)

	The student’s feedback will be assessed based on the questionnaire prepared by the Institute and the expected attainment to be greater 75%. The feedback collected from the students by the Institute is to be informed to the teacher to improve the course content and delivery.


	COURSE POLICY 
(Including plagiarism, academic honesty, attendance, grading etc.)

	1. No grade will be awarded for attendance and there is no specific % attendance requirement for writing the semester examination. The students are advised to attend all the classes except for medical reasons. 
2. Apart from technical content and presentation, plagiarism will be checked for the assignments.
3. The relative grading policy will be followed and the passing minimum marks will be fixed based on Institute guidelines.



	ADDITIONAL COURSE  INFORMATION

	Students can contact the Course Coordinator at any time through email/phone. 
The Course Coordinator is available for consultation by appointment through email/phone. The Course Coordinator email id/phone number are available in this course plan.

	FOR SENATE’S CONSIDERATION

	Course Faculty                     Class Committee Chairman              HOD/MME

(Dr.N.Ramesh Babu)                                                               


Page 6 of 6

