
Third Semester B.E. Degree Examination, May/June 2010
Materials Science and Metallurgy

Note: Answer any FIVEfull questions, selecting
at least TWO questionsfrom each part.

a. Calculate the atomic packing factor of a FCC crystal lattice. (04 Marks)
b. Iron has an atomic radius·; of 0.124 nm, BCC crystal structure and an atomic weight of

55.85 g/mol. Calculate its density. (04 Marks)
c. Differentiate between edge and screw dislocations, with sketches. ... (98 Marks)
d. State and explain Fick's first law of diffusion. --. (04 Marks)

a. Draw the stress-strain curve for the following materials:
i) Mild steel ii) Copper iii) Cast iron (03 Marks)

b. A cylindrical specimen of medium carbon steel, having an original diameter of 20 mm,
when subjected to a tension test has a fracture strength of 450 MPa. If its final diameter at
fracture is 12 mm, calculate the engineering stress, engineering strain and true stress.

(06 Marks)
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Differentiate between slip and twinning.
Derive an expression for critical resolved shear stress for slip, with a sketch.

Explain with a sketch, how a fatigue test is carried out.
Differentiate between ductile and brittle fractures, with sketches.
Discuss any two mechanisms for creep.

(07 Marks)
(07 Marks)
(06 Marks)

Distinguish between substitutional and interstitial solid solutions. (04 Marks)
Differentiate between eutectic and peritectoid transformations, with sketches. (06 Marks)
Two metals A and B having melting points of 800°C and 1100°C respectivelYJ form an
eutectic alloy at 500°C, with an eutectic composition of 65% Band 35% A. They have
unlimited liquid solubilities. The solid solubilities of B in A are 12% at 500°C and 6% at
room temperature. The solid solubilities of A in Bare 10% at 500°C and 5% at room
temperature. Draw the complete phase diagram and label all the fields. Determine the
number, type, composition and relative amounts of phases present, at room temperature, for
an alloy of 30% Band 70% A. (10 Marks)

a. Explain the solidification process of hypereutectoid steel with 1.2% C, when it is cooled
from a temperature of 950°C to 600°C. Draw the microstructures and the cooling curve.

(08 Marks)
b. Determine the percentages of pro-eutectoid ferrite, eutectoid ferrite and eutectoid cementite

for 0.6% C hypoeutectoid steel at 720°C. (06 Marks)
c. Draw a neat TTT diagram for eutectoid steel and indicate all the phases. (06 Marks)

a. Differentiate between normalizing and annealing, with a sketch.
b. Discuss the precipitation hardening of Al- 4 wt% Cu alloy.
c. Explain induction hardening, with a sketch.

(06 Marks)
(08 Marks)
(06 Marks)
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lot~ on: i) Crevice corrosion ii) Stress corrosion (10 Marks)
a neal\;k etch, a galvanic cell. (10 Marks)
voltage. It 2SoC of an electrochemical cell consisting of pure Cd immersed in a
lution 01 .Cd2+ ions and pure Fe in a 0.4 M solution of Fe2+ ions. Also write the
reaction . The half-cell potentials for Cd and Fe are -0.403 and -0.440


