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

Discuss the different types of dislocations in a crystal structure with sketches.
What are sub-boundaries? How does it influence creep deformation?

What are the essential characteristics of a high temperature material?

Show the temperature variation over the length of a gas turbine engine with the
help of a diagram.

List the different possible phases in superalloy microstructure.

What do you understand about incipient melting? How does it influence superalloy

functioning at high temperatures?

Explain pickling of Titanium.
What are the effects of Niobium addition to steel?
Write a brief note on TZM.
Write a note on Molybdenum alloying.
PART B
(Answer one full question from each module, each question carries 14 marks)
Module -1

Explain in detail about the process of solidification & crystallization of metals with
necessary diagrams.
Explain various stages of creep deformation with diagram.
Elaborate the structural peculiarities of high temperature deformation.
Discuss dislocation generation by frank reed source.

' Module -2
Explain the Larson-Miller approach for ranking of creep performance.

Discuss the mechanism of freckle formation.
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Explain the VAR process in detail with neat diagrams. Mention its advantages and

drawbacks.

Write a short note on the Gamma prime phase.
Write a short note on Gamma double prime phase.

Discuss the importance of heat treatment in Super Alloy processing.
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Module -3

Write a note on cobalt base superalloys.

Briefly explain the importance and different types of carbide phases in superalloys.

Explain in detail about the extraction and formation of Ti ingot.

Module -4

Write a note on Titanium Forgings.

With neat sketch, explain how directionally solidified and single crystal

superalloys are cast.

Elaborate on maraging steels, its heat treatment, characteristics, applications and

properties.

Explain the process of production of Molybdenum.

Explain briefly about Hume-Rothery phases.

Write a note on TZC.

Module -5
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