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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)

1. What is a substitutional solid solution? Give an example.
2. What is a eutectoid reaction? Give an example.

3. What is flame hardening? Where is it used?

4 What is the purpose of full annealing?

5.  What is a maraging steel? Mention one application for the
same.

6.  Give one bearing alloy composition.
7. What are the applications of SiC?
8 What is PET? What are its applications?

9. Draw a neat sketch of [zod impact test specimen and mark
the dimensions.

10. What is fatigue?
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PART-B (5x16=80 marks)

Give the classification of steels mentionir
the properties of each class apd the
applications.

Discuss  the important phase reaction
oceurring in Fe.(! equilibrium diagram.

Or

What is a golig solution? Discuss the
different types of soliq solutions with
examples,

Draw a neat sketch of Fe. equilibrium
diagram and label the different regions.
Discuss the solidification of a 0.8% Csteel.

Discuss briefly - the different types of
carburizing Processes,

Explain how the following heat treatments
are carried out for stee] with neat sketches:
recrystallisation annealing and
austemperingA

Or

What  are isotherma] transformation |
diagrams? With » neat sketch, explain how

Discuss Jominy eng quench test fyp (:
determimug the hardenabihty of steels
2
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Name any four alloying clements added to
steel and explain their effect on the
properties of steel

Discuss in detail about the composition heat
treatment and properties of maraging steels.

Or

Discuss precipitation hardening of Al-Cu
alloy in detail.

Discuss the composition and properties of
any one brass and bronze and give their
applications.

What are the important properties of
ceramics? Explain  the advantages of
ceramics over metals. Mention a few
engineering applications of ceramics.

Name two thermoplastics and  two
thermosetting plastics. Give their properties
and applications.

Or

What are fiber reinforced composites? Give
the advantages and applications of fiber
composites.

Discuss the properties and applications of
Alumina and Silicon nitride ceramics.

Discuss the tension testing of steels. Draw a
ueat sketch of the stress-strain curve and
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mark the following quantities: yield
strength and Ultimate tensile strength.

Explain how creep testing of metals is done.
Draw a neat sketch of the creep curve and
mark the different stages.

Or

Discuss brittle and ductile fracture i
metals with neat sketches.

Discuss Brinell hardness testing of metals
with a neat sketch.
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