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B.Tech
CPMT 6201
SPECIAL EXAMINATION-2012
INTRODUCTION TO PHYSICAL METALLURGY

Full Marks-70
Time-3 Hrs

The figures in the right hand margin indicate full marks for the questions.
Answer Question No.1, which is compulsory and any five questions from the rest.

Q1. Answer all the questions. [2x10]

a)
b)
c)
d)
e)
f)
g)
h)
i)

¥
Q2.

a)
b)

Why metals are conductors?

Mention the steps and draw the (110) and (111) planes in a cubic crystal.
How can you determine the burger’s vector in an edge dislocation?

What is inter-lamellar spacing (So) of a pearlite colony?

Why bainite region is not present in the CCT curve?

Differentiate between austempering and martempering.

What is polymorphism?

Differentiate between hardness and hardenability.

Determine whether the following dislocation dissociation reaction is feasible

[ A 7 AT ara
5[011]=E[121]+€[l12]

What do you mean by structure sensitive properties of materials?

Find out the ideal ¢/a ratio of an HCP crystal. [4]
If the atomic radius of aluminium (FCC structure) is 0.143 nm calculate the volume of its
unit cell in cubic meters. [3]
Why is the solubility of carbon in austenite (FCC structure) larger as compared to that in

ferrite (BCC structure)? [3]

Briefly explain the Hume Rothery rules for extensive substitutional solid solubility? [4]
What is constitutional supercooling? [3]
Why complete solid solubility is not possible in interstitial solid solution? [3]
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Q4.

a) What is a phase? State Gibb's phase rule for metals and alloys. Find out the degrees of
freedom at peritectic, eutectic and eutectoid point of Fe-Fe;C diagram. [4]
b) Explain tie-line rule with the neat sketch of an isomorphous system. [3]
¢) Calculate the amounts of the phases that will be obtained if 0.2%C steel is cooled slowly
to room temperature from austenitic temperature? [3]
Qs.
a) Draw the Fe-Fe;C diagram, label the different phase fields and write down the invariant
reactions taking place in it with necessary details. [5]
b) Draw the typical true and engineering stress-strain curves of mild steel. Define the terms:
elastic limit, resilence, toughness, and UTS and label these on the engineering stress-
strain curve. Explain the differences between the two stress-strain curves. [5]
Q6.
a) Compare and contrast between homogenous and heterogeneous nucleation. Derive the
equation with necessary figures to find out Af* for homogenous nucleation. [5]
b) What is T-T-T diagram? Describe how to construct T-T-T diagram and its importance.
(5]
Q7. Compare and contrast the followings [10]
a) Pearlitic and Martensitic transformation
b) Annealing and Normalising
¢) Hot working and Cold working
Q8. Write Short notes on [10]
a) Critical Cooling Rate
b) High Strength Low Alloy Steel
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