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Answer any FIVE Questions

All Questions carry equal marks

---

1.a)
What are solid solutions?  What are the various types?  Explain them.  Describe the conditions favorable for their formation .

   b)
Describe the phase rule and explain how the equilibrium diagram may be checked by means of it.

2.a)
Draw the equilibrium diagram of 2 metals which are completely soluble in liquid state, and are partially soluble in solid state. Label the diagram fully.  Explain the freezing of the lowest melting alloy and draw the cooling curve and room temperature microstructure.   

  b)
Distinguish clearly between the following:


i)
Eutectic reaction and Peritectic reaction   


ii)
Eutectoid reaction and Peritectoid reaction. 

3.a)
Explain the various reactions that take place in the Fe – Fe3 C diagram.

   b)
Explain AISI classification of steels.

4.
Define the terms heat treatment.  What are the various Heat treatment methods?  Explain the following Heat treatment methods.


a)
Normalising


b)
Tempering


c)
Annealing.

5.
Explain the following;


a)
Age Hardening


b)
Flame hardening


c)
Induction hardening


d)
Ausforming.

6.a)
Explain the procedure in detail for the construction of  TTT diagram for an EUTECTOID steel and label the phases in it.

   b)
Explain Malleable cast Iron with respect to Heat treatment involved; properties and applications.

7.a)
With a line sketch of blast furnace explain the reactions occurring at different temperature zones.  Explain why the blast furnace profile has varying construction instead of a complete cylindrical profile.

  b)
Distinguish between acid and basic Bessemer process of steel making.
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8.
Explain the following with respect to composition, Micro structure properties and applications.


a)
S.G. cast Iron.  


b)
Martensetic stainless steel


c)
Hadfield’s manganese steels


d)
Duralumin.
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