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INSTRUCTIONS:

d ANY Other Three Questions

1.38x 102 /K
1.602x 10 C
9.11 x 107%'kg
1.68x 107
6.62x 10 J/s
8.83 x 107" farad/meter
Pe'neaomu' £y acuum, uo = 4z x 107 H/m

Velocity of light. = 3x10%m/s

Axogad'o s .\umber. N = 6.023 x 10°* (kg mol)™!
Universal Gas Constant. R =

8.314 x 10° J/(kg mol . K)
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G=ac
where G = true stress. ¢ = linear strain, a = constant. Determine
from “first principles™, an expression for t hs tensile stren
material in terms of the measured value of HV for the specimen.

Explain briefly. with schematic diagrams and relevant examples,
the different types of bonds in engineering materials.

Explain briefly. why (i) solid solution alloys show lower electrical
conductivities compared to their pure metals: (i) is annealed cold-
drawn copper wire used as electrical conductor rather than as-

drawn wire? (iii) is graphite (2 non-metal) an electrical conductor?
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What are the two major mechanisms that affect or result in good
thermal conductivity?

().  Define the terms Polymorphism and Allotropy

(i).  Show in a well-labelled diagram/plot the allotropic changes
in Iron. with respect to temperature at atmospheric pressure.

Show in a schematic plot. the volume change vs temperature curve
for different allotropes of iron (Fe).

What are the factors affecting the transition temperatures in
materials?

Define the terms (i) Enantiotropy and (ii) Monotropy (both as
polyvinorphic changes).

Calculate the % volume change in titanium that has undergone a
phasa change from BCC to HCP at 880 °C on cooling. if the lamice
r -~ =

paramelers are:

e =332 A2 =2.936 Aand c = 4.683 A.

Draw a well labelled graphic plot of the tensile stress-strain curve for
elastic (brinle Al:Os) and plastic (in addition to elastic) material (low
carbon steel).

Distinguish between (i) Toughness and Brittleness in metals: (ii)
Stable and Unstable fractures (iii) Izod and Charpy impact tests.

What are the three major factors present in the impact test that are
absent in the tensile test?

What are the advantages and limitations of the Izod Impact Test?

(i) Define creep and creep stress relaxation. (ii) Describe briefly, the
two major types of creep tests.

A series of creep tests at constant stress on an Al-Cu alloy gave the
following results for the minimum creep strain rate:

Temperature (°C) Minimum creep strain rate (h”?)
140 0.04
180 0.17
220 0.75
260 3.26
300 6.57
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