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Q.1. Attempt the following:-

Q-1 (a) Sketch the following in 4 hexagonal yp;y cell. (0001). 10iq

b) Which of the tw ) . (2)
E ) Wit & o iv\;) atomic mechanismes of diffusion is faster and why” @)
c 18l s the ¢ if erence b(‘l“’ - N ) ) .
Dle? “en the procesy of slip in a single crystal and a polycrystalline sn(mi
2
d) Discuss various s . :
(d) . C 1A\\ various surface treatments (o Improve the fatigue life of a material. (2)
(e) Explain thermal €xpansion of materials from atomic perspective. (2)

Part A

o . " o, . )
Q. 2 (a) The attractive force bf:-l\u'on tons with unlike charges is ﬁ while the repulsive force is ','—..’. cand
n are constants. Obtain ap expression for the equilibrium distance ro between the ions in terms of ¢
and n. Also show that the energy required to separnte the jons to an infinite distance apart is

b § s
e’ 1
Es —_ ([ - —
izenry \ n-1

r is the distance between (he jons

(4)

(b) Derive planar density expressions for FCC (100) and (111) planes, and linear density expressions for

BCC [100] and [111] directions, in terms of atomic tadius K. (4)
(c) What is the difference between a Bravais lattice and a non-Bravais lattice? (2)
Q. 3 (a) What are interfacial defects? Discuss various interfacial defects in a crystal. (5)

(b) Carbon is allowed to diffuse through a steel plate 10 mm thick. The concentrations of carbon at
the two faces are 0.85 and 0.40 kg/m3, which are maintained constant. If the preexponential and
activation energy are 6.2 x 10°7 and §0,000 J/mol, respectively, compute the temperature at which

the diffusion flux is 6.3 x 1079 K g/m?s. (5)
Q. 4 (a) What are elastomers? How is their elastic response different from normal elastic materials? (3)
(b) Differentiate between resilience and toughness (3)

(c) A tensile stress is to be applied along the long axis of a cylindrical brass rod that has a diameter of 10
mm. Determine the magnitude of the load required to produce a 2.5 x 10~ *mm change in diameter
if the deformation is entirely elastic. The Poisson's ratio and the modulus of elasticity for brass are
0.34 and 97 GPa respectively. (4)

Part B

Q. 5 (a) What do you understand by slip system? Describe the mechanism of slip in a single crystal.  (5)
(b) Describe various methods to increase the strength of a mets] (5)

Q. 6 (a) Diierentiate between (i)stable and unstable crack (i1} intergranular and transgranular fracture. (4)

(b) Discuss the creep behaviour of a metal w.r.t. time. (3)

(c) What do vou understand by thermal conductivity of a metal? Explain the mechanism of lherm:l

conduction. (3)

Q7 (a) What do you understand by Thermal Shock Resistance? On what fagtors does it, depend? (3)

(b) Briefly explain what determines the characteristic color of (a) 2 metal and (b} a transparent nc:i
metal, (

fe) Describe the phenomenon of photoconductivity. (3)
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