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B.Tech
PCMT 4201

Third Semester Examinations, 2012-13
INTRODUCTION TO PHYSICAL METALLURGY

Full Marks-70
Time-3 Hours

Answer Question No.1, which is compulsory and any five questions from the rest.

The figures in the right hand margin indicate marks.

Q1. Answer all the following questions. [2x10]
a) Why FCC metals are generally more ductile than BCC metals?
b) Low carbon steels are not recomr;)ended for quenching to increase hardness-why?
c) The soaking temperature in annealing of hypereutectoid steel normally does not exceed
Acn line-why?
d) Edge dislocations cannot cross slip-why?
e) What will be the percentage of pearlite in 0.2 wt % C steel when cooled to room
temperature slowly from austenite?
f) What is the role of etchant in metallography?
g) What are the slip systems in FCC crystals?
h) Solid solutions are stronger than pure metals-Justify.
i) Give the composition of a typical High Speed Steel and state the role of the alloying
elements present.
Jj) Draw the phase diagram of an Isomorphous system and label it. Draw the cooling curves
of a pure metal and an isomorphous alloy.
Q2.
a) Find out the atomic packing factors of BCC and FCC crystals. [4]
b) A metal undergoes a change in phase from BCC (a = 3.32A°) to HCP (a = 2.956 A°,
¢ =4.683 A°) crystal structure on cooling. Calculate the % volume change. 3]
c) Draw (110) and (101) in a cubic unit cell. [3]
Q3.
a) Differentiate between edge and screw dislocation. [3]
b) Explain slip by dislocation movement and give the Peierls stress required to move a
dislocation through a crystal lattice. [5]
c) How is twinning different from slip? [2]
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Q4.

a) Draw the Fe-Fe;C diagram. Label the different phase fields, temperatures and
compositions and write down the invariant reactions taking place in Fe-Fe;C diagram.
How is the Fe-C diagram different from Fe- Fe;C diagram? [5]
b) Draw and compare the true and engineering stress-strain curves of a typical metal. Label
and define elastic limit, resilience, toughness and UTS on the engineering stress-strain
curve. Give the relationship between true and engineering stress. [5]
Qs.
a) Define nucleation and growth. Derive the equation for critical free energy of nucleation,
- Af*, for homogenous nucleation with suitable sketches. - [4]
b) Compare and contrast between T-T-T and C-C-T diagram of eutectoid steel. Draw the T-
T-T diagrams for 0.35wt % C and 1.1 wt % C steel and explain the differences. [6]
Q6.
a) Compare and contrast between Pearlitic and Martensitic transformation. [6]
b) What is inter-lamellar spacing (So) of a pearlite colony? [2]
¢) Why bainite region is not present in the CCT curve? [2]
Q7.
a) Explain the mechanisms of precipitation hardening. [4]
b) Why do the undissolved carbides decrease the hardenability of steel? [4]
¢) How does Aluminium act as grain refiner in steel? [2]
Q8.
Write short notes on [10]
a) Malleable Cast Iron.
b) Solute drag and pinning effect.
¢) Hume Rothery compounds.




