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Material Science an$Vletallurgy
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C. Utate an0 exploul t'l0K's l&lffirf.ffIlusl0n. *r (06 Marks)

:: 3 hrs. ,&, 
** = *k#ulax. Marks: 100

Note: Answer any FIVE full questions, cffiffi ONE full questiorh$ffi*each module.
-- Wkd' - s{

I a. Define atomic packing factor. Dqffie the APF for an FCffiucture. (08 Marks)
b. Differentiat. P..t*:gl ed8e anffffi dislocations ffi " (06 Marks)
c. State and exnlain Fick's lawsrfP.dfffusion. ,ss (06 Marks)State and explain Fick's ta\Xffi
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2 a. Draw the stress - str&&diagram for a mitd stee@$lain how the following properties are

determined with pqt$lp of a stress-strain dr4grqn.
i) Ductility MWd strength iii) Uffie tensile strength (08 Marks)

b. What are thg lfoeffielastic properties? E&*Fn*m brief. (06 Marks)
c. Describeg["fiBtlt deformation of single cffit6t by slip and twinning with neat sketches.

d"' 'f S (06 Marksl;-" %;:,:{ .S (06 MafkS)"4,.$q. \ .
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3 a. Explain various stages of ductilfl*iucture (cup and gmpqype) with suifuable sketches.
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3 a. Explain various stages of ductile*bd*ucture (cup and Smqlpe) with suifuable sketches.

i s Se--36' @ (06 Marks)

b. Differentiate between dtlg$-i.le"and brittle structuryg-T' ',*l*k 
(06 Marks)

c. Describe various typeffitreep with the heJp ofHlypical creep curvbd' (08 Marks)**-d 
& @

ro. ,.ilh
4 a. What are the $ffi€ht types of fatrge#nil cycles? exptffibrief. (06Marks)

b. Describe a roffi$ beam type fatiffitW with a neat.skegch) (08 Marks)
the yarrous thctors attffiffitrgue lrtb. 

" 
.ryry (06Marks)c. Discuss the yorious factors 
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ile,.#[omo eeneous an&f ft tero seneous nuc le at ion.
ry*-% .r"{4+r .Ya. Definb Homogeneous a-n&Heterogeneous nucleation. Explain in brief.

b. "Expiain different type$of solid solutionsyithsuitable sketches.
c..q*State and explain Hu-rne Rothery's Rulesfoi the formation of substit

5 a. lJetrne,.flomOgeneous 4Aftffilerogeneous nqq:le6tron. Explam m bnet. (08 Mprks)
b. .Expiain different type$of solid solutions;nith-suitable sketches. (06 Marks)
cjqstate and explain F#!e Rothery's Rule@flthe formation of substitutional solid solutions.

Wt ** ku ,, * 
*' (06 Marks)

uw*dF. @on
6 a. State Gibffip&dbe rule. Define@&rms phases component and degree of freedom.

,d [8:illl[:]c. Draw a Peritectic phasp@m and write the Peritectic reaction. (06 Marks)
tus& -

..,t
.i! Module-4

a. Draw the T.TT for a eutectoid steel and explain different microstructures. (08 Marks)

b. Define $. Explain Jominy End Quench Test of measuring hardnability.
(06 Marks)

c. fxntffi hardening and induction hardening process with suitable sketches. (06 Marks)
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