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lnstruct ions: i ;  Ansrver iwo sect ions -scparutelr .
i i )  Figures ro rhe f ight indicate I 'u l l  nrarks.
i i i )Assunre sui table clata i f  necessarr. .

Section I

E.xplain Cibbs phase r i r le.

What is cool ing curve? Explarrr  cooi ing curvc for.
solut ion and binary,,al loy fbnning euteci ic.

lixplain irnpofiance o1' lever arm principle. l.-incl
const i tuent presents at 0.2vo C. 0.4%C. U.6%
tcn'r peralure.
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laJ Erl l ist  c lassiJrcat ion of ' ref iactory nr ir terrals.  i \ l :o r j iscuss seiect ion cr i ter ia ol 'refiactories lor furnaccs ancJ Ctupola.
tbj  Enl ist  nrethods of poiyr ler mater ials processinu. i : rpiain an),  one method indera i l .

lcJ txpiain role o1' tnatr i . r  at tc l  reinf l rrcernent nrtr terrals in cr lmposite mafer ials.

lal \\rith the help of suitabre diagrarn. show flril annearing and hardeningtenrperature ranges foi plain carbon steer in case of h,vio eutcctoicj a'i=hypereLrtectoid steeJ rrrspectivel),.. What are the criteria fbi selecf ic,n of theseternperature ranges?

lhl what c1o thc rnicrostructure of martenrperd and austempereti steels consislof? Enlist and explain lirnilations of both pfocesses.

lcl Djfferentiatc between annealing ancJ nornralizirrg l:rocess.

OR

t2
lal what is lrardenirrg proces.s'? Discuss f'actors afl'ecting hardening process. s
lbJ Explain *'h-v hardening bv qLrenching is fiill.rvecl by tempering tre'atmenr.,) {- Describe the structural chan-rtes that take place cluring t*,rperir_*r.- 

'

lcl  Explain temper brit t leness ancl tempcr colour. l
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Hxplain ef-fects of fbllowing elements on cast lron:

l ) 's i l icon i i )  Sulphur i i i )  Manganese iv) Phosphorus

Dif terentiate betlveen gray' and nodular cast iron with respect

microstructure, properties and applications'

Diffbrentiate between white and tralleable cast iron ivith respect

nr i crostructttre, properties ancl appl i cation s'

Section - I l

Dehne solicl solLrtion. Explain l-{ume Rothery tules'

Dral lron-lron carbide phase cliagrant and the label the phasc fields Discuss

the diff'erent reactions that take place in the sl"stetns'

tcJ Defrne lbl lorving Phases:

i)  Ferr i te,  i i )  Austenite

OR

lo IF ,n l i s tand l : ;p la inco t , ts t i t t t tn tsar rc l l r loper l i csc l fBrassand l ] ronz-e .

lbl  Enl ist  propert ies anciappl icat ions of any t ivo Alulr t inumal lo 'v '

i.i Hnlist and explain classitli:ati,n uf Cc'tttposite matcrials.

lal t-nlist advantages. il isarlvantages ancl applicatiotts o1'Porvtler NlcullLr;gir'

Ull lrnlist nrethods of production ol' porvder in Powder tnetallurgv' Explain anv

trvo method.s in detail.

lc l  Explai l r  cotnpact ing- presir t ler ing and

Nlctal lurgy.

sintcring oPeralion irr Porvtler

OR

lal Explain procerlural steps to construct l"'f.T'. ctiagrai of 0.8. 04 carbort steel

It,l Draw a rteat sketch of 
'l-. 'f. ' l '. diagranl fbr 0.8 9/o carbon steel and lahel the

phases therein'

lc l  Di l lbrent iate between hardness and hardenabi l i ty o1'sleel .  Explain Jominy

cnd quench test.

Write short notes on tlre firllowing:(Any Three)

[a] Appl icat ion of Nano Mater ials

lbl Electrochemical corrosion

t.t Cort'osion prevention techniques

ld I  Calburiz ing

tel  . lame hardening 
End of Paper
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