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11.

Answer ALL questions.

PART A—(10x2=20 marks)
Define a slip system.

Give examples of two metals which do not strain harden when deformed at
room temperature.

Mention two situations in which possibility of failure is part of the design of a
.component. .

What is fatigue strength?
. List five materials relevant to automotive appﬁcations.
What is the cost considerafions involved in the selection of materials?
What are the features to consider evaluating a casting process?
What are the process individual defects?
In dual — phase steels, what two phases are present in the microstructure?

What are the two most important limitations in using PVD coatings?

PART B — (5 x 16 = 80 marks)

(@) (@) Describe edge and screw dislocations motion from an atomic
perspective, highlighting the characteristics of dislocations.

(ii) What is plastic deformation of polycrystalline materials? Explain
deformation by Twinning.

Or .
(b) (@) Describe and explain Solid- Solution Strengthening.

(i) Using a phase diagram, describe the two heat treatments that are
used to precipitations harden a metal alloy.
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What are the tests to determine the ductile to brittle transition? .
Discuss the-ductile to brittle transition in steel.

Plot schematic creep curves for a both constant tensile stress and
tensile load and explain.

Or

- How does one evaluate the fatigue properties of materials? Discuss

the Rotating bending tests.
Discuss the crack intiation and Propagation in a Fatigue Failure.

Discuss the roles of cost, availability in material selection. How do
you determine the cost of a machined part?

Corrosion resistance in a critical requirement for a particular
design. How should you start the design process?

Or
What is the role of material selection in a design process?
Discuss about the materials used for hemo space applications.
What are the guide lines for casting design?
Describe the weldability of Aluminium alloys.

Or
What are process induced defects?
Explain monitoring and control in Material Processing.

State differences between High Strength Low Alloy Steels and Dual
phase steels. : :

Give two examples where Maraging steels are used and discuss.
Or
Discuss the Production of Nanosized materials.

Write a heat treatment sequence for a tool steel blanking die.
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