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MATERIALS ENGINEERING
ES-204A

IMaXimum pfarks - 75

Time . -
"™M€ : Three Hours]
Note . Attempt Five questions in all, selecting 4 least one

Question from each Unit.

Unit I
(@)  Niobium has an atomic radius of 0.1430 ny, afoimic t
weight is 92.91 g/mol and 2 density of 857 g/cm?. ( S
Identify, whether it has an FCC or Bec crystal |
structure. e &
(b) Differentiate betw:@ Edge. Dlslocatlon and Screw
dlslocatlon \@}@_ P i A 5

(c) Why is it t@ dlslocatmns play an 1mportant tole in
controlling t'he mechamcal prop- &s0f metalhc

materials, - however, they do not play a role in

'detennining the mechanica] properties of glasses ?

Explain the role of grain boyndaries on dislocation
motion. S
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r the fo“()\\’ing Slan a[‘d |

d also 196798y the ® type

2. Illustrate the meaning

: an
designations of various alloys

of alloy 2
() FeEzoopas
(b)  35MneMo3
(©  XT75wi8CraV]
@)  AlSi336
(&)  45C10s18
' | Unit II
350:A cﬂpper-nickel alloy of compositién 70 wt% Ni-30 wit%
Cu is slowly hea;g@&’mm a temperature of’ 1300°C 15

@) At wh@emperature does the 1ﬁrst llquld phase
fonrn%§ PN |

!

(b) What is. the composmon of thls hqmd phase ?

(©) At what temperature does complete melting of the

~ alloy occur 0
(d) What is _the Cmposition of the last solid remaining
prior to complete melting ?
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(a) Draw 'ironacarbbh_ dlagram ‘and shpw various
mvanant r ons on- it 8
(b) Desc @&anous surface hardemng processes T

Umt III o

5 Descnbe thie followmg phenomenon rEIated to deformanon '

~of materials : 15
(a) Yieldh'-Pofiﬁt_-‘ Phenomenon
(b) . Bauchinger Ef_fect .
@ Workfhardenihg.
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5. (a

S

Write factors which contribute to the onset of fatigue

failure gyd those which tend to resist fatigue. 7

(b) Sketch a typiéa! creep curve and indicate imponam
stages, Discuss the effect of grain siZ€ On creep
strength, | 8

 Unit IV

7. Describe the fy)1owing parameters involvéd: in the

metallographlc analysm of a matena] 15
(a) Dendrmc grov{rth ' |

(b) Coatlng-- thic':kness and mtegnty '
(c) Inclusmn s%g‘,\\sﬁape and dlsmbutlon. _
@ Graphl g@odlﬂanty e ek e
'(e) < _]mergranular 'eﬁacmnng.' . |
8. Explam the workmg of Transrmssmn Electron Mlcroscope

(TEM) with a neat sketch List down vanous advantages,

llmltatlons and appllcatlons of the TEM. g L

r&_':b
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