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Atempt five questions in all, including Question No. [ which is compulsory
fwo questions from each Section.
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What do you understand by ‘Miller Indices’?

Explain the importance of Manganese as alloying element in steel.

In general, HCP metals are hard and brittle while FCC metals are soft and ductile. Why?
Why solubility of carbon is more in austenite than in ferrite?

What is GIBBS phase rule?

Section A

Discuss various volume imperfections in a crystal.
Calculate A.P.F. for BCC and FCC crystal structure.
Differentiate between homogeneous and heterogeneous nucleation.

Write the various stages of growth of a crystal.

Classify engineering materials. Explain any two of them.

State the effect of adding following elements to steel : Ni, Cr, V, Si, W.

Section B

What is critical cooling rate (CCR)? With neat sketch explain time temperature

) diagram and give its applications.
iron-Iron Carbide diagram and explain eutectic and eutectoid

transformation (TTT
Draw 2 neat and labeled

reaction in it.

Distinguish between austempering and martempering.

Compare normalizing and hardening processes.
Explain the following methods: Carbonitriding, Cyaniding.

Explain flame hardening and induction hardening with neat sketches.
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