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Note: Answer any FIVE full questions, cltoositrg ONE full question.from euclt module.

Module-l
Define APF. Calculate APF for HCP cell.
Differentiate edge dislocation and sorerv dislocation.
State and explain Fick's I and ll lar,r.'of dithrsiorr.

2 a. Define: (i) Ductility
(ir') Toughness

OR
(ii) Tensile strength
(v) Resilliance

(iii) ilrrclncss

b. A cylindrical specimen of steel having an origirial cliarnctcr ol' 12.5

fracture, and the fracture strength is 450 MPa. if tlre cross sectional
10.5 mm, detemine:
(i) Ductility in tenn of percentage reduction in arca
(ii) True stress at liactures

Module-2
a. Differentiate between ductile and brittle fi'actures with skctchcs
b. What is fatigue? What are the factors affecting thc latigLrc lil':'l
c. What is creep? Explain creep curve.

OR
4 a. Drar.v Fe-FerC diagrarn arrd indicatc the phasc tcrnpcraturcs and also rvlitc

reaction.
b. Define homogeneous and heterogeneous nucleation. Obtain an crprcssion firr

of nucieation.

Module-3
a. What is Heat treatment'? What are tLt. pu?oo of I leat trcatrncrrt'l
b. Differentiate between annealing and nonnalizing.
c. Explain Austempering and Martempering lvith ncat skctch.

;
a. With a neat sketch explain Nitriding process iind applicatrorrs.
b. Discuss the precipitation hardening of AC 4 pcrccntare u'ciglrt coppcr allor,
c. Cive the cornpositions and applications of Grcy Casl lron.

(10 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

thc invariant
(12 Marks)

critical radius
(08 Marks)

(06 Marks)
(06 Marks)

.(08 
Marks)

(08 Marks)
(06 Marks)
(06 Marks)

Module-4
7 a. What are composite materials'] What are advantagcs. liniitations and application of

composite rnaterials'? (08 Marks)
b. What is the nrle of (i) rnatrix (ii) rcintirrcement (iii) intcrfircc in a conrp,rsitc (12 Marks)
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8a.
OR

Derive the n"rle of mixtures for the modulus of elasticity of a fiber reinforced
whcn a stress (o) is applied along the axis of fibers.
With a neat sketch explain injuction moulding. ,

Module-5
Dc:tine ccranric. Explain briefly the types of ceramics.
Diflcrentiatc tlre thenno plastiis and-tirenno setting plastics.
Dcfine sl.nart material. Explain briefly [he types of smart material.
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composite
(08 Marks)
(06 Marks)

(06 Marks)
(06 Marks)
(08 Marks)

b.

Czrlculate the ter,sile modulus of elasticity of unidirectiqnal carbon fiber-reinforced
conrpositc nraterial r,vhich contains 62% by volume 

tof 
egbon fibers in iso-strain Td

iso-strcss conclirion. Take E.,,,1,,,,rrjbres : 3.86 x l0a kgfTmrn2 and E;on*r:4,28 x 102 kgf/mm2.
(06 Marks)

9a.
h

l0 a.

b.

OR
Explain briclly shape rxemory alloys - Nitinol. (06 Marks) \ .
Writc a notc on piezoclectrical material. (06 Marks) -'-.
tixplain usc of Non-Destructive Testing (NDI) fbr residual life assessment. (08 Marks) \-'
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