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REGULATIONS 2008
FOURTH SEMESTER

ME 44 - ENGINEERING MATERIALS AND
METALLURGY

MECHANICAL ENGINEERING
(Common to Automobile Engineering)

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Write down the. following phase reactions: (i) peritectic
and (ii) eutectoid

Classify the following as substitutional and interstitial
solid solutiong: -

(1)Cu-Sn alloy (ii) Fe-C alloy

What is the basic principle of carburizing?
What is austempering? What is its purpose?
What is Cupronickel? Where is it used?

Give the composition of one alloy cast iron and mention its
applications.

Name two ceramics used for structural applications.

What is an elastomer? Give one example
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Draw a neat sketch of the stress — strain curve for a
ductile material.

Draw the creep curve of a metal and mark the different

stages.
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PART-B (5%16 =80 marks)

Draw a neat sketch of Cu (m.p 1083° C)-Ni
(m.p. 1453° C) isomorphous phase diagram.
Discuss the solidification of a 50% Cu-50%
Ni alloy.

What are steels? How steels are classified
on the basis of carbon content? Discuss the
properties of different classes of steels
along with applications.

Or

What is a substitutional solid solutions?
Explain the rules governing the formation
of gubstitutional solid solutions.

Draw" a neat sketch of Fe-c equilibrium
diagram and label the different regions.
Discuss the important phase reactions
occurring in the diagram.

‘What is nitriding? Explain how nitriding is
done. Give the advantages of this process.
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Explain briefly flame and induction
hardening of steels with neat sketches.

Or

Discuss the different types of annealing
processes used for steels.

Write short notes on carbonitriding and
martempering of steels.

Discuss grey cast iron and ductile iron,
giving their composition and properties

What is HSLA steel? (ive the typical
composition, heat treatment and properties
of any one HSLA steel.

Or

Discuss any two copper base alloys, giving
properties and applications.

Diseuss ‘the composition and properties of

-.malleable and white cast irons.

Give the structure and properties of ABS,
PEEK and POM plastics. Mention their
important applications

What are elastomers? Discuss the different
type of elastomers with examples.

Or
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What are composites? Discuss particulate
composites and their applications with
examples.

Discuss the properties and applications of
PTFE, phenol formaldehyde polymers and
SIALON ceramic.

Discuss fatigue testing of steels. Draw a
neat sketch of the S-N curve for steels and
mark the endurance limit

What is hardness? What are the different
types of hardness tests? Discuss briefly
any one type of hardness test with a neat
sketch.

Or

What. is ductile fracture? Explain how
ductile fracture " occurs in materials.
Compare ductile fracture with brittle
fracture.

Discuss any one type of impact tests used
for measuring the toughness of steels.
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