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I. To understand basic introduction to the differen

to Enginecring in general.
2. To understand to relate the underlying molec
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To classify the materials and their aPPl_lca“O”.S" terial science
4. To know the environmental and social issues in ma
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UNIT 1: ( 10 Lecture Hours _ ture , structure
lntroduc[tion: classiﬁcatiml of engineering materials, levflsloc;;ficStréEValent, m‘eﬁalhc
property relationships in materials, Atomic Bonding ” ctur,e: _Basic definitions,
Bonding, Hydrogen and Vander Waal’s bonding. Crystal S mtmcture Body centered
Space lattice, Crystal structures of metals - Simple cubic !15 | a(,:ked structures,
cubic structure, Face centered cubic structure, Hexagonal closely p
acking of atoms inside solids. . silica an

F(Ljilass,iﬁgcation of polymers, structure of long chain polymers, structure of

silicates. ¥ 3)

14)

UNIT 2: ( 10 Lecture Hours) ZSSes,
Types and applications of materials- Ferrous alloys, Non-ferrous alloys,
Ceramics, Plastics, Fibres. _ ity of
Mechanical properties of metals: Yield strength, tgnsnle stre_ngthf and tfl‘-;f-"g;l glip
materials, tensile stress- strain curve. Plastic deformation- Plastic deformatio ,
Deformation by twinning, types of twins, N ecking. ‘ .

Creep- Mechanism of Creep and Creep resistant materials. Fatigue- Stress cycle,

Fatigue failure, mechanism of fatigue failure |5 Mg;?q
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UNIT 3: ( 8 Lecture Hours) Ié ) A .
Thermal properties of metals-

Heat capacity, thermal expansion, thermal
thermal stress, thermal fatigue, thermal shock.

Electrical properties of metals- Electrical conductivity, electronics and ionic

conduction, energy band structures in solids, electrical resistivity of metals, electrical
characteristics of alloys used for commercial purposes.

conductivity,

UNIT 4: (8 Lecture Hours)

Magnetic materials: Terminology and classification, magnetic moments due to
electron spin, ferromagnetism and related phenomena, soft magnetic materials and
hard magnetic materials.

Dielectric materials: Polarization, temperature and frequency effects, electric
breakdown, ferroelectric materials,

Insulating materials: Types and Properties
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UNIT 8: { 8 Lectuge Hours)

SPV Materials, mone crystalline and poly erystalline mn‘
Nano materials- Classification of nano materials, proc Jetic and
properties of nano materials-mechanical, electrical, magnetic

5 rials
erials amorphous Tat{ijg =
sitis ateridis
i f nano mate .
e other properties of

3 ocietal
materials, . oamental and societd
- . . dnvironme ;
Material  selection. Economic  consideration, bmlr(:; material science.
; : H jo Ll
considerations. Issues in material science - Recycling 1ssues |

Text Books i first course ,
LV, Raghavan Matenial Science  and Engineering : A first cOt
prentice Hall India 2016

; ]
prenti . . ‘ > international (p)
2. S.L. Kakani « Amit kakani, Material science , New age int
publishers, 2006
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; ) i neering .
“,llliam D.Callister, David G.Rethwisch, Material Science and Engl
introduction, 7 Edison Wiley publisher
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Reference Books

" ‘ ience &

L. LP.Sing, Subhash Chander ,Rajesh K.Prasad, Material scl
Engineering, Jain brothers.2014 . csrice and

2. William F.Smith, Javad Hastami, Ravi Prakash, Material Scienc
Engineering, McGraw Hill education, 5t edition. 2014.

3. M. Armugam, Material Science ,Anuradha publications.

Online Resources :
1. httgs:( {freevideolectures.com

2. Online courses: https://onlinecourses.nptel.ac.in

Course outcomes: At the end of the course students should be able to
Indentify crystal structure for various materials
Understand the mechanical properties of metals

Classify the metals and their applications

Assess the thermal and electrical properties of metals
Classify the Nonmaterial and properties

Analyse the economic, environmental and social issues in material science
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