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Nts: i, Q.l is comPulsory
2. Soive any three i'rom the renlaining.
3. Ali questrons carry eqrtal marks

1" Hume-Rothary gave goveming conditions for formation of soiid soiuttotts. Djscuss the conditions

2. Discuss the difttrcnces betr.vccn slip and twinning"
3. Why FCC rnetals are n-rore dr-rctile than BCC and HCP metals?

4. What are nanollLalertalst Dlscuss some of theil appiications'

,5 \Yhai arc iimrtations of'l'iarn carbpn steel? Explarn the elfect of allcYs on phase h'ansformattons.

Q.2
1. Define cltical coaiirig rate. Describe various oooling curves on T'i.T diagrarn. What lactors affect

(- rrtrcal coolittg. rate" I 0

2. Draw Fe-FcirC equitibrrum ciiagran-r ancl iabcl the temperahti"es, composrtion and phases, 10

Q.3
I Describe the cooling oi'tirc eutectorrl steel from iiquid state to room temperatllre. Calcuiate the

phascs rn the peariil: cl-'tatnetl aI ro()lll tcmpcraltlre. 1(|

I Describe rhe nricro-srrucrurcs fc,r'- (i)W[irc csst rron (ii) Matlellr]r casl rron (iii) Crev cast iron

(ir') Nodular cast ii"orl (r') Mild steci l0

Q.4
i, Wirat is siram harclrnrng" lixpiain the phenotrte'ilon on the l;asis of,dislocation theory 6

2. \Vhat is fatigue cf nretals? Ilxpiain the method of testing metals ft-ir fatigue. E

3. Define creep, i)rar,v the creep curve and explatn thc stages of creep. 6

Q.s
L Explain crrtic'ai,r'esohed sircar stress (CI{SS) anri cierive an expresslon tbr lhe sanle' l0

What is the effect.of ailoying and ler-nperature on the CRSiS ol any sv-qtcm.

2. \\rhat is Llarclen:rbilitylr What are fiictors affecting hardenability? Expiarn Jorr,inl' End Quencli test'
l0

Q.6 Ansrver an5' four-
1, Discuss the tinpor*.ance olt'ccrystallization anneaiing.

2. Asiowly cool*d *t**i."or.tains 5002n feirile and 50% pcarlite at roon] temperature, l)etemrinc the

amount of total ferite ancl cernenlite present in tLre ailol'
3,. Calculate the uppel bcunrl aiid lorver bound vaiucs i'or derisity and Ycung's moduli fcrr a

composrte nracle of silicon crrrbrcle partrcies wrth volume ii'acttott of 0.2 and alumrniurn matrtx.

' and 70GPa r'eSPectiteli'
4 X\4tat are s:lat't nlaterials'l Where are they used?

5. Eiscuss the prineipie aiid practice of Nitriding.
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