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PART A
(Answer all questions; each question carries 3 marks)

List and brief on the structural parameters in high temperature deformed metals.
With the help of figures, show the representation of directions and planes of a
hexagonal crystal structure using miller indices.
Why remelting is essential in the production of superalloys?
Explain the requirement of superalloys in gas turbine engines.
List the brittle phases in superalloys. Which are the elements causing the formation
of brittle phases?
Why are cast superalloys preferred over wrought alloys in turbine blades?
Explain shear banding in Ti.
Write a note on heat treatment of Titanium.
What are maraging steels?
Explain about TZC?
PART B
(Answer one full question from each module, each question carries 14 marks)
Module -1
Explain the different mechanisms of creep deformation.
What are the different primary and secondary bonds? Give properties associated
with each bond.
Explain different strengthening mechanisms of crystalline solids.
Explain the formation and characteristics associated with sub-grains in creep
deformation.
Module -2
With a detailed diagram, explain elaborately the procedure. metallurgy. process

specifications of VIM.
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-Explain the process of ESR with neat diagrams. Give the advantages and

challenges of ESR of superalloys.
Module -3
Write a brief note on Iron-Nickel base superalloys.
Write a brief note on nickel-based superalloys.
Explain the different phases in superalloys.
Differentiate wrought and cast alloys.
Module -4
Elaborate the behaviour of single crystal superalloys under creep and under
fatigue.
Explain different techniques of manufacturing single crystal superalloys.
Discuss the different steps in investment casting.
Module -5
Write a note on heat treatment of maraging steel.
Write a note on TZM
Write note on Hume-Rothery phases
Explain the production of Mo metal.

Explain the effects of Mo alloying.
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