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Dip. in Engg. (Third Semester)
EXAMINATION, 2021

(Scheme : New)

(Branch : Metallurgy)
MATERIAL SCIENCE

Time : Three Hours ] 3 [ Maximum Marks : 70

: 1 [Minimum Pass Marks : 25

Note ;. Attempt any two pearts (from (a), (b) and (c)) in
‘each question. All questions carry equal marks. In
case of any doubt or dispute, the English versicn
questions should be treated as final -
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Discuss the theory of atomic bonding. Explain the

various types of bond form in solids. .~ 7
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Define atomic packing factor and coordination
number. Calculate the atomic packing factor for
FCC crystal structure. 7
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What are Miller indices ? How are they
determined ? Draw (101), (001) plane and (111),
(101) direction. 7

P G T & 2 4 B9 Pl @ & 7
(101), (001) g AR (111), (101) feem s |

State Hume-Rothery rules for the formation of

solid solution. 7
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Differentiate between single crystalline and
polycrystalline materials. Describe method for the
determination of average ; grain size in

polycrystalline material. . 7
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Explain the magnetic properties of materials. e
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Define phase. What are Gibbs phase rule and

lever rule ? Why lever rule is used ? 7
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What do you understand by phaée ciiagfam‘ ?
Write ‘the importance and .objective of phase
diagram. : 7
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Draw the phase diagram of the two metals which
show complete solubility in liquid state and
partial solubility in solid state. : 7
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Draw neat and labelled diagram of cooling curve
for pure iron mentionihg critical tempcrature 7
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Define the following phases : _ 7
(i) Ferrite
(ii) Pearlite

(iii) Cementite

- (iv) Austenite

(v) Bainite
(vi) Martensite

(vii) Ledeburite
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Draw neat and labelled diagram of iron-cementite
phase diagram and write three invariant reactions.

Write use and limitation of iron-cementite phase

diagram. 7
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5. (a) What is metallography ? Write its importane in
the field of metallurgy.
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(b) What is the difference between macro and micro
examination ? Describe various steps of sample

preparation for microscopic examination.
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(c) Explain the working principle of metallurgical
microscope with neat and labelled diagram. How

it differs from biological microscope ?
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