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Third Semester B.E. Degree Examina@l}Dec.20 I 8/J an.20l9
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Material Science affi*lYletallurgy

rime: 3 hrs. 
MP' 

Marks: 100

Note: Answer any FIVEfull questions, cffiUiffig ONE full qaestior{,{,*qifi each module.
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L a. Define the following: ,*::.:.;"]
(i) Unit cell (ii) Spacefoffie" (iii) Atomidffilting factor (06 Marks)

b. Determine atomic factor offQ$,unit cell. .s (08 Marks)

c. The unit cell of ckomiwryrds%ubic and contain 2,.dffins. Determine the dimension of the

chromium unit cell. Qileifatomic weight of ctrfo-lbium is 52 and density of chromium is
7.19 Mgm-3. ;] 
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2 a. Classify cry,qta"bi&terfections. Explain t{*Jint defects in detail. (10 Marks)

b. Explain th&.Ffuk's I and II laws of diffupion (06 Marks)
r ;..,& d @c. Define:'fi) ffifness (ii) Resiliencc- (fil) toughness (iv) Ductility (04 Marks)
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3a.Differentiatebetweenslipeprd{winnffimaterials..ffi(06Marks)

sketch exp$@ stages in ductilenfi&ture. '^*T 
* (08 Marks)

i ,..- "# r:::! 1*ir $.'c. Explain the methods ttlo.ifflfrove fatigue lifpffi;- (06 Marks)
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4 a. Defrne creep art ffibtain typical ctefulne W (07 Marks)

b. Explain the G'Fiffith's theory for bffik fracture. i" - (08 Marks)

c. Draw the S-N curye for steel a#d Afttminium. _@ (05 Marks)
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5 a. Exp[ain homogeneous,rycl ion. Discuss""lpg-.;ignificance of critical radius of nuclei.

a. , &fl :* \ (09 Marks)

bJqffi:tplain with a neat skqtch the grain structitie of cast metal. (06 Marks)

).txphin Hume-Wlrdry rules for solid solution behavior. (05 Marks)
i4\I *-*- l oR

6 a. State Gib6S'lhhse rule and explilrareach term. (06 Marks)

b. Describe thdconstruction qf ptfase diagrams by thermal analysis. (08 Marks)

c. Write equations for the"@*e-hring invariant reactions:
(i) Eutectic (dil@ritectoid (iii) Peritectoid (06 Marks)

Module-4. _")s
a. Draw Fe-C equiffim diagram and label all the fields. Explain the invariant reaction in the

system. h;r'. (10 Marks)

b. Define Hardpnability. Explain with a neat sketch the Joming end quench test. (10 Marks)
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8 a. what is TTT diagram? Draw the TTT diagram for a erff@ffilsteel.
b. Define carburizing. Explain pack carburizing proce.k & '
c. Briefly explain induction hardening process. *-{ry
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(0t Marks)
(06 Marks)
(06 Marks)

(05 Marks)
(06 Marks)
(09 Marks)

(20 Marks)
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