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Instructions 1. It is compulsory to answer all the questions (1.5 marks each) of Part -A in short.

uTé - T & avt Tt &1 I GO H 2 TEh
2. Answer any four questions from Part -B in detail.
uré - &t § AR w4t &7 farga I At

3. Marks and related course-outcome are given against each question.
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PART -A

Q1

Name any three ropefties of Engineering materials.
EIRRLECT] qawﬁp & Toreel o1 TUTT % AT FETg

(1.5)

Co1

(b)

What do you mean by slip system in any crystal? Give one example.

forelt forveer & Rt worreft & ara s/ owe 37 v seTevor SR,

(1.5)

COo2

(c)

How do edge dislocations interact with each other in crystals? What is meant by
dislocation annihilation?

forteer o o feoetRym Teh TAY & T ¥ UEU TR et 87 feeee A
o T aread 27

(1.5)

Co2

(d)

List any three methods of materials strengthening.

TR hi g A AT feheet o farfirat ohr areft s |

(1.5)

Co2

(e)

Illustrate three types of dynamic stress cycles with the help of sketches.
A1 TR o Tfaiter gfdeer wshi st frfm #if |

(1.5)

COo3

4]

List any three factors that affect the creep deformation in materials.

fehegl it TRt shY Tyl SATY St yaelt § e Rrewur @ qatte s B

(1.5)

Co3

(8)

What do you understand by interstitial solid solution? Give one such example.

et 3 faeram & oy o wwere §7 Ue ve sarene A

(1.5)

Co4

(h)

Write down Gibbs Phase rule. What is the significance of this rule in materials
engineering?

firsar srereen e forfRer) et sfiferafion & s Fram w1 war weem 37

(1.5)

Co4

Name any three applications of Biomaterials.

SrErvaret % foRedt i STt % AT aaTE)

(1.5)

06

0)

What are shape Iﬁemory alloys (SMAs)? List some applications of SMAs,
AR Tid frrer ang (Towm) w%?ww%;waguﬁﬁa%aﬁml

(1.5)
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PART -B

Q2 |(a)

Briefly explain the family of cubic crystal directions and planes by giving suitable
examples.
Convert the Miller Indices [112] into Bravais Miller Indices (Four indices system).

Wwﬁmmmﬁﬁm%mﬁ#@vﬁwr
fﬁwé@w[llZ]ﬁmﬁqws’%m(wééwﬁam)ﬁaﬁt

(8)

co1

(b)

{Rhodium has an atomic mass of 103 g/mol, atomic radius of 0.1345 nm and a
|density of 12.41 g/em®. Determine whether it has an F CC or BCC structure. Take

Avagadro’s Number as 6.022x 102 per mol.
Ufeam @1 Wy gemwE 103 wrm/Her, Ty B 0.1345 iy i uwe

12.41 m/ﬁ#\ﬁ%lﬁafﬁaﬁ%svﬁmﬁmaﬂwm%maﬁxmﬁf

wer 6.022x10% ufy gier i)

(7)

Co1

Q3 (a)

Explain the plastic deformation in polycrystalline materials with the help of stress
strain curve.

s ferehf e ot wrgraer & wg-freecfia et § verféees fawwo s @)

(7.5)

(b)

Discuss in detail the deformation by twining mechanism in crystalline materials
with neat sketches. ‘

fereeetta warelt # gfaftn sfrar g 2 amer reuor 4 ATE-Fel Rt & arer
foeqa =t &

(7.5)

Q4 |(a) ,
|

Differentiate between the ductil_e and brittle fracture.

e

(7.5)] €o3]

(b) |Explain in detail the fatigue fracture in metals and alloys.

mgaﬁaﬁtﬁrsrmgaﬁﬁeﬁﬁrﬁmaﬁféwﬁmgql

(7.5){ CO3

l

Q5 |(a)

The mass fraction of total ferrite and total cementite in an iron—carbon alloy is 0.91
and 0.09, respectively. Is this a hypoeutectoid or hypereutectoid alloy? Why?

-Wﬁaugﬁ@aﬁwgzaﬁ?gﬁamﬁmwmwm: 0.91 s
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(b)

Classify and describe solid solutions with suitable examples and sketches.
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|
!
(7.5)‘,t Co4

Q6

Discuss in detail different types of heat treatment processes for steels.

TEUTH %m%&wmﬁmmmﬁwﬁwnﬁaﬁﬁy
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|
|

f

Q7

Write short notes on the following:

Fraferiae o wferm oot forg

(a)

Composite materials

(b)

(7.5)

Co6

Economic, environmental, and societal jssues in materials engineering

Tt goffafe & snfie, wataofta o e Ty

(7.5)
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