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Course Content:

£ CHNIC, PUNE
GOVERNMENT POLY rECHfI:*lah arashtra)

(An Autonomous Institute of Govt. 0 :

In this syllabus, the coverage of various topICS will orient th

principles Material Science in the fields of enginccrin o hich govems &
microstructure  includes the basic structur¢ © mattgr, 15, alloys, plastic resing
Mechanical,Electrical and Magnetic properties of the m?ttel'- eI, - ex,t ensive use in
and Elastometers are included in the syllabus considering their prese -

automobiles, chemicals and heavy engineering industries.

Course Objectives:

o Develop interest in the fundamental structure of matter, which governs the

properties of matter.

Apply principles of chemistry, to Engineering situations.
Understand applications of basic concepts in chemistry.
Appreciate effect of chemical changes.

Understand various Chemical Technology processes.

Chapter | Name of Topic/Sub topic Hrs Welgh |

1. Introduction to Material Science FE

1.1 | Atomic Structure and Chemical bonding —

Fundamental particles, Electronic configuration,
Atomic Orbital, Main and sub energy levels,
Quantum Numbers and their significance, formation
of molecules, electrovalent and ionic Bonds, Covalent
Bonds, Nuclear stability, mass defect Nuclear fusion,

fission.

1.2 | Introduction to crystal structure- 04
Unit cell, , seven systems, closed packed structures
hexagonal closed packed structure, cubic closé

packed structure, body-centered cubic structure and
explanation of metallic properties based on thege

structure. Inter Atomic Distances and lonic Radij
Correlation between Crystal structure and properti
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5.2 | Definition of alloy ,formation of alloy, purposes
of making alloy, classification (ferrous and
nonferrous alloy) composition, properties and uses of
heat resisting steel, magnetic steel ,shock resistance
steel, stainless steel ,high speed steel spring steel, tool
steel, and bronze brass monel metal babbit metal
duralumin.

6. Engineering Materials
6.1 | Definition, properties ,application of
Composite material
6.2 | Insulating materials it 10
6.3 | Ceramics and Asbestos, Paint ,Adhesives,
i1 Environmental Effects (Awareness Level)
7.1 | Definition, types of pollution, air, water, soil, sound,
nuclear pollution. (Causes, control method, effect), E-
waste (origin effect control) deforestation, ozone| 03 i0
depletion, green house effect, preventative
environmental management activities.
Total [ 32 80
List of Practicals/Experiments/Assignments:
Sr. Name of Experiment/Assignment Hrs
No.
Drawing of Electronic configuration of items from Z=1to Z =20
1 Drawing of Molecular structures of electrovalent and covalent| 02
compounds and + ve and —ve ions
Qualitative Analysis of salts of metals such as Hg, Pb, Cu, Sn, Fe, Al,
2 Cr, Ni, Zn, Mn, Ca, Ba, Mg, NH;;, K, Na 04
(Any two)
3 | Draw the crystal structure of cu and graphite. 04
To find the electrochemical equivalent of copper by electrolysis and to 04
k verify Faraday’s 1* law of Electrolysis. -
— | Determine conductivity of different electrolytes by using 04
> | conductometer. :
—— ——
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6 Study of Mechanism of electrochemical Corrosion due to evolution of
H; And absorption of O, —
7 | Formation of phenol formaldehyde resin.
To estimate percentage of pure iron in iron alloy or impure iron by
redox titration method.
9 Preparation of chart of composition, properties, uses of metal and
alloys.
10 | To determine co content in emission from petrol vehicle
Total
Instructional Strategy:
Sr. Topic Instructional Strategy ./
No. |

1. | Introduction to material | Models of Hydrogen atom, Electrovalent and covalent |

science molecules and crystal structure,

2. | Electrochemistry Different Galvanic cells, and the working of dry cells
and storage batteries, group discussion on labor
experiment, based on this theory _

3. | Corrosion Comparison of the rate of corrosion in di‘
environments such as water, moisture, acid, :
industrial area.

4. | Polymers Collection the required data, from nearly n
industry, to study the manufacturing conditions,
advantages of using polymer industry, to study
manufacturing conditions and advantages of |
polymer over metallic material.

5. | Metal and alloy Samples of different materials, chart

6. | Engg. Materials Introduction to Engineering ;' terials — demonstr
of material, samples and group discussion “

7. | Environmental effects | Measure the level of pollutant and control me

using data group discussion
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GOVERNMENT POLYTECHNIC, PUNE
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Title Publication
S.N.Narkhede Chemistry of Engineering | Nirali Publication
Materials

V. P. Mehta Polytechnic Chemistry Jain Brothers, New Delhi.
P.C. Jain and Applied Chemistry Dhanpat Rai and sons,
Monica Jain New Del hi
Reference Books:
Sr. Author Title Publication
No
1. | M.M. Uppal Engineering Chemistry Khanna Publisher, Delhi.
2. |J.C. Kurlacose Chemistry in Engineering and | Tata McGraw hill.
J. Jairam Technology volume I and 11.
3. | Linus Pauling The nature of Chemical Bond | Oxford and IBH
and the structure of Publishing Co.
Molecules and crystals
4. | C.M. Shrivastav Science of Engineering Wiley Eastern Ltd.
C. Shrinivasam Materials.
5. |Lawrence H Elements of Material science Wesley Publishing Co.
Van Vlack and Engineering (6" Edition)
6. |Z bigniew D The nature and properties of | John Eiley and Sons.
Jastrebski engineering material third
edition.
7. | T.T.T.I Chandigarah | Civil Engineering Materials | Tata McGraw hill -
8. | P.N. Balguni and Fiber Reinforced Cement Tata McGraw hill
p.Shah composites
Learning Resources: Chalk, Board, Books, Video cassette no

51,55,56,60,61,63 of GPP Library
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Specification Table: _

Sr. | Topic Cognitive Levels ______
No. Knowledge | Comprehension APP}iﬂﬁoﬂ 1
1. | Introduction to Material 05 02 03
Science ; - : —

2. | Electrochemistry 05 04 - 06
3. | Corrosion [ 07 04 . i 6
4. | Polymers 04 04 R
5. | Metal and alloy 04 _ 04 02 .
6. |Engg Materials. 04 02 w4
7. | Environmental effects 06 02 I
Total | 35 22 238 ik
(Prof. Smt.K.V.Mankar) (Prof. S. B. Kulkarni) S.
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