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Tlhinl Semester B.E. Degree Examination, July/August 2021

Material Science

lf iLrnr.:: 3 hr:,. Ma:<. Marlcs: 100

Note: ,Ansb'er any FIVE full rluestions.

De:ine Atomic, Packing Factor. Calculate Allfr lbr Face Citbic Cettirc {}iCf ) unit ci:ll.
(Otf \larks)

Explain brilflv points" lin,: and surfbce dcfbcts. r,vith neat sketcirr":s. tl2 Nlarks)

With the help of stress - strain diagram, hriefly explain the cluctile and brittlc bc'havior of
Eng;ineering Materials. (I0l\Iarks)
Exlrlain slip and twinnirrg, with ncat skctchcs. {10 \larks)

List. 'Jill'e;:elrt types r:l'latigue loading rvith c'ramples. (04 i\larks)

Explain v;ith a ncat sketcfr. thc c{if'fcrcnt stages of crecp. (Ott llarks)
What ls meant by Strcss llie laration? Dcrivc ari crpression {irr tlte strcss rt:laxatiort.

(0tt \Iarks)

,il a. Construcl. and labcl the lron * Carbon cquilibrir-rrrr diagranr and cxplain bricfly. (10 NIarks)

b. \Vhat is l,iue leationl' Expli,rin homogeneous nucleation in solidillcation. (10 NIark.s)

li n Explain the steps tc consLruct TTT diagram, Drar,v a labeled skctch ol'T'I'T diagranr lbr an

euts:toid stee l. (10 Nlarks)

b. Exl.rlain fhe lbllor.ving : i) Annealing ii) Normalizine. (10 Nlarks)

,(t a Explain the lbllowing : ii Pack carburizing iit Flarlc lrrlderrinq 110 \larks)
b. Brirlll1r cxplerin N4icrostrur:ture ol'Crcy C'ast Iron and SG Iron. Mcrrtion the con'tposition ,

propertieri eind appilcat ions o1' each. ( l0 r\f arks)

a Exlrlaintlre process o1'preparation of MMtl usrng Melting ancl ('asting rlcthod (Stir Casting
(10 llarks)rrrer lhc, d ).

b. Explain the ibllowing with ne al sketchcs :

i) lland [a'yrrp l)roccss ii) Spray process

Iti ,il Exl.rlain .*,ith a neat sketch. tlre Sheet * Moulding
C')nlpr:'Slt{lS.

V/hrert are thre A.pplir:ations ol' floniposites?

( l0 I'Iarks)

Conrpound (S\t(') process of producing
(08 \lrrks)
(04 i\Iarks)b.

(:. f alculate tlie tensilc modulus ot'clasticity of unidircctional ('arbon ._ fibcr lcinforced
Cornl.,rrsile lr{aterial whiclr contains 67%by volunrc of carbon f ihers itr Iso - strain and lso -
slress corrd.iiion.

H.o,.i,u,. fibers = 3.86 x lOi kgr'rnml ancl [r",,,,," = 4.28 x.l{)r kglmrrir (08 }'Iarks)

9, n. lvtakrl usrl of dil'lbrent proccssing methods lbr the nranufacturing o1- tlren:noplastics and

e:Kpr[njp tfre l,ollowing : i) Hydrostatic exlrusion ii) Slip castirr-u. (10 \tarks)
b. Explain the lbllowin-q with neat slcetclrcs : i) Clalendering ii) []lorv rnoulcling. 1t0 ]larks)

llll a. V/r;tr: ,zt ilJte on Piez:oeleci,ric materials, (06 Nlarks)

b. Lisl. arrd explain tlre Biologlcal applicatir;ns of smart nratcrials. (06 Nlarks)
{) Exprlain bri,:11}' l-ew comnron NDT nretlrods used lbr the testing ol'nrat,:rials. (08 }larks)
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