50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18ME34
Third Semester B.E. Degree Exa ation, Jan./Feb. 2023
Material Sclence
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions; cihbosing ONE full question from each module.

e YModule-1 o
1 a Deﬁne APF Calculate APF for FCC unit cell. & (07 Marks)

it and with neat sketches, explain

grain boundary and tilt boundary defects. F (07 Marks)
B : 2" Jaw of diffusion. - (06 Marks)
0]
a.
glneermg/convenuonalfstress o' = True stress
g= Engineering/conventional in, ¢' = True strain (08 Marks)

b. Explam the following: (i) Toughness (i) Resilience . (iii) Secant modulus (06 Marks)
c. Explain the following mechanisms of strengthening in metal:

(1) Grain size reduction

(1) Solid solution strengthenlng

(ii1) Strain hardening (06 Marks)

Define creep. Explam with a neat sketch

rimary, secondary and tertiary creep. (07 Marks)
What i is fat1gue‘7 Explaln S-N curve ~

neat sketch (04 Marks)

oe

(09 Marks)

solutions with neat sketches. (05 Marks)

: > m cooling (ii) Coring (04 Marks)
Cut® Deﬁne nucleation. Obtain an expression for critical radius in homogeneous nucleation.
~ , (11 Marks)
W Module—3
a. Define hea atment Explaln the TTT diagram for 0.83% C, showing all the phases.
(07 Marks)
b. Define annealing. Explam full annealing and spherodizing annealing w1th neat sketches.
(07 Marks)
c. [Explain induction hardenmg with a neat sketch. (06 Marks)
OR
a. Define heat treatment. Give its purpose and classification. (06 Marks)
b. Whatis hardenab1hty‘7 Explain with a neat sketch, Jominy End Quench Test. (07 Marks)

omposition, properties and uses of Grey C.I, White C.I. and Malleable C.IL

c. Explai
s (07 Marks)

1 oA
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Module-4 %%%
Define composite. Explain the role of matrix, reinforcement and interface. (07 Marks)
Explain with neat sketches, Pressure bag mouldin 'vacuum bag moulding process.

- (06 Marks)
Explain filament winding process. (07 Marks)
Derive an expression for Young’s m (06 Marks)
Explain resin transfer moulding pr ' (06 Marks)
Explain powder metallurgy tec (08 Marks)
Define ceramic. Explain ;h? %s of ceramics. (07 Marks)
Explain ISO-static preg,su%g nd hot pressing. (06 Marks)
Explain slip casting an %’%e casting processes. (07 Marks)
OR.

5, > (07 Marks)

terial. Write a note on plezoé ectrics and Shape Memory Alloys (SMA).
(07 Marks)

(06 Marks)




