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“Fundamentals of Material Science”

Syllabus Course duration 30 hours

Unit 1

Structure of materials, Crystal structure of materials. Application of diffusion
insintering, Metals and alloys, Metal alloy processing and classitication,
ceramic structure, properties, and processing , Polymers and composites.
polymer processing and applications; corrosion degradation mechanisms.
electrochemical reactions, and protection methods.

Unit 2

Electrical properties of metals, semiconductors, and dielectrics: thermal
properties of metals and non-metals; magnetic material fundamentals,
propertiesand applications; optical material fundamentals. properties and
applications. Composite material principles.

Unit 3

Advanced tools and materials, Mechanical properties of solids. Introduction
todislocations, grain boundaries, surfaces and multiphase microstructures.
Optical and electron microscopic characterization of microstructures.
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Test paper

1. In terms of which of the following properties. metals are better than ceramics?
a) Hardness
b) Ductility
¢) Toughness
d) Yield Strength
Ceramics make excellent refractory materials. A material is said to be refractory if it:
a) resists the flow of electric current
b) has high refractive index
¢) retains its strength at high temperatures
d) all of the mentioned
Packing efficiency of a crystal structure is the ratio of:
a) Volume occupied by particles to the total volume of the unit cell
b) Volume occupied by particles to that by voids
¢) Total volume of the unit cell to the volume occupied by particles
d) Volume occupied by voids to that by particles
4. An octahedral void is surrounded by:;
a) 8 atoms
b) 18 atoms
¢) 6 atoms
d) 16 atoms
5. X-rays have larger wavelengths than which of the following?
a) Gamma rays
b) Beta rays
¢) Microwave
d) Visible light
6. Minimum interplanar spacing required for Bragg’s diffraction is:
a) M4
b) A2
c) A
d) 2x
7. Frenkel defect belongs to which of the following classes?
a) Point defect
b) Linear dislocation
¢) Interfacial defect
d) Bulk defect
8. Ferromagnetic material shows strong para-magnetic behaviour due to the formation of domains. These
domains belong to:
a) Point defects
b) Linear defects
¢) Interfacial defects
d) Bulk defects
9.  What is the unit for stress?
a) N/m?
_bJNm’
¢) N/m
d) Nm
10. Which of the following relation is stated by Hooke's law?
a) Stress is directly proportional to strain
b) Stress is inversely proportional to strain
¢) Stress is directly proportional to square of strain
d) Stress is inversely proportional to square of strain
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Report

The course was conducted for 95 students. Students will get to
know the different classes of materials used in engineeringgtbsand
would be able to choose the right materials for specific applications.
This course gave an idea on the fundamental aspects of materials
science which every material scientist is supposed to be familiar with
like the basic structure of solids, classification of materials based on
the structure and the correlation between the structure and properties.

Students were satisfied with the course.
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