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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit.

Unit IV

7. Calculate (a) the modulus of elasticity, (b) the

tensile strength, and (c) the fraction of the

load carried by the fibre for the following

composite material stressed under isostrain

conditions. The composite consists of a

continuous glass-fiber-reinforced-epoxy resin

produced by using 60 per cent by volume of

E-glass fibres having a modulus of elasticity

of Ef = 72 GPa and a tensile strength of 2400

MPa and a hardened epoxy resin with a

modulus of Em = 3 GPa and a tensile strength

of 62 MPa. 15

8. Describe special purpose alloys in detail with

applications. 15
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Unit I

1. (a) Explain in brief the main classes of

engineering materials. A FCC structure

has an atomic radius of 1.246 Å, calculate

d200, d220, d111. 8

(b) Explain coordination number and atomic

packing factor for a simple cubic, BCC

and FCC structure. 7

2. (a) Explain point and planar defects with a

neat sketch. 7

(b) Write short notes on the following : 8

(i) Stacking faults

(ii) Burger vector.

Unit II

3. (a) Define diffusion. Describe the

substitutional mechanism and interstitial

mechanism of diffusion. 7

(b) Draw Iron-carbon equilibrium diagram

and show all the salient features on it.

Also write the important invariant

reactions involved. 8

4. (a) Define heat treatment and explain its

objectives. 5

(b) Write short notes on the following, stating

their application : 10

(i) Carburizing

(ii) Induction hardening.

Unit III

5. (a) Explain mechanism of fracture using

Griffith's theory. 8

(b) (i) Briefly describe the oxide theory

and adsorption theory of passitivity.

3

(ii) Explain fretting corrosion and

impingement corrosion. 4

6. (a) Define fatigue. Describe factors affecting

fatigue life. How can we improve fatigue

life ? 8

(b) State different between slip and twinning.

Derive an expression for the critical

resolved shear stress for slip in a single

crystal. 7
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