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Third Semester B.E. Degree Examination, Dec.2023 lJan.2024
Material Science

Time: 3 hrs. Max. Marks: 100
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Note: Answer any FIVE full questions, Chi'fuing ONE full questioifiwi each module.

a+:l;o*r*il[!&I. .:.."..,.,,i:.

a. Define Coordination number andl{ffi Write the coordinatio'n'n ber and APF for SC , BCC
and FCC structures and explairfith6ir significance. .:i:::::'",i1i 

(07 Marks)

Briefly explain Point imperfectiOns.

Explain the factors affectin$ diffusion

OR
2 a. Differentiate between Ductile and Brittle materials with stress - strain diagram. (06 Marks)

b. Explain the Plastip.range properties. (06 Marks)

c. For the tensile,ute$t results of a steel spbe:imen having 30mm diameter and 200mm length.
Extensiorriil. Joad of 50kN : 0.1mr4" , Load at elastic limit = 230kN , Maximum
load =;3WN. Total extension =,5-0mm , Diameter o{*rod at failure = 20mm. Calculate

i) Vep*t Modulus ii) "ffiity in terms of areflna length. (08 Marks)
*;*" t 
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Module-2 -

3 a. Explain Plastic deformation of single crystal. (07 Marks)

b. Explain with diagram the types of fractures. (07 Marks)

c. What are the types of Fatigue loading? Explain them briefly. (06 Marks)

OR
4 a. Draw and explain S - N curve. (07 Marks)

b. Derive expressibn for stress relaxation. (07 Marks)

c. ExplaiSL!L96 stages of Creep- 1J 1., *,*,,, (06 Marks)
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"t Modulp-3";
5 a. ,pxplain Homogeneous Nucleation and discuss the significance of critical radius ofNuclei.

",,,*Jta .,::::,:, :ft 
I 

lrkt*,q (08 Marks)

h..-'Sfite and explain Hiime - Rothery Rulesl\d (06 Marks)
'El;nrieny explain GibU'i Phase Rule. ,': (06 Marks)

OR
With neat sketch, explain construction of phase diagram. (10 Marks)

Lead (Pb) melts at 323'C and Tin (Sn) melts at 232"C. Additions of Sn to Pb lowcrs thc

melting point of Pb and addition of Pb to Sn also lowers the melting point of Sn. At 180'C
Liquid of compositiorislgo/o Sn , alpha (o) Phase of composition I9.2Yo Sn and beta (F)

phase of composltion..,96.2o/o Sn are in thermal equilibrium. The solubilities of Pb in Sn and

Sn in Pb at room temperature are negligible.
l) Draw the Pb - Sn phasg diagram.
i, Identity tlid$actions occurring at 180oC.

iii) Calc;rlate'the amount of phases in an alloy of composition 40o/o Sn at 179"C. (10 Marks)

I of2



ll!r* \
I
Il
I

I
I

i

I
li

Module-4 .r.l'.',,tt,.'
Draw the lron - Carbon diagram indicating the plifte,femperatures. Explain the different

(12 Marks)phases in Iron Carbon diagrant. 11d *l

18MR32

b,xplain the Solidifrcation process of Eutectffi**iffi Eutectic composition in Iron - Carbon

system. ; "V e* (08 Marks)
,lie " t+i**l$":{fu,, \ - .

*r*p'W "r,**" '

7a.

b.

8a.
b.
c.

PBry 6:4'
Differentiate between Annealing anfuNffhrfraHzing process. s'"sd (06 Marks)

With neat sketch, explain Joininffiffih End test. _"_._,... (07 Marks)

Sketch and explain Park - Carbutlfrng process. ,Y (0? Marks)
:

9 a. Write the classification of,M'etdls. Explain the properties and composition of cast iron'

. ,i, .,, ,,,,":,-.,,' (l2Marks)

b. Discuss the Composffiig?roperties and ApplicafrUlis of Copper Alloys. (08 Marks)
*n S' ;r&\- t ^u u'

l0 a, Define a"*"mno dassiS them. ffi (05 Marks)

b. Sketclr aq*Bdiain pultrusion process. ffi mention advantages and disadvantages of this

%
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Module'S

-s (10 Marks)
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c. Writefisft'rdiftnoteonlaminatedm@osites dh (O5Marks)- *ffi {fu'^ . d" *
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