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Instructions to Candidates: 
¬ Answer ANY FIVE FULL questions. 
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1A) Sketch and explain the binary phase diagram of an alloy system which 

forms mechanical mixture of two pure metals on cooling.  Assume 
there is no solid to solid state transformation.   With the help of cooling 
curve explain the solidification behaviour of  isothermally solidifying 
alloy. Name the system. 

 
 
 
 
(06) 
 

1B) Find the effective number of atoms in BCC & HCP structures. (04) 
 

2A) Explain  the  construction procedure of isothermal transformation 
diagram for eutectoid  steel and sketch the diagram. 

 
(06) 
 

2B) Write short notes on – 
i) Brass   ii) Free cutting steel. 

 
(04) 
 

3A) In Cu-Ni binary isomorphous system the following details about the 
alloy  are known at 1200°C. 
 

i) Composition of the liquid phase 70% Cu (by weight) 
ii) Composition of solid phase = 80% Ni (by weight) 
iii) Amount of solid solution formed = 120 gms. 
iv) Alloy weight = 200 gms.  
 

Determine the composition of the alloy. 

 
 
 
 
 
 
 
 
(04) 
 

3B) Sketch neatly Fe-Carbon equilibrium diagram & label different phases.  
With cooling curve explain the formation of LEDEBURITE. 

 
(06) 
 

4A) Write the general purpose of heat treatement.  With heat treatment 
cycle explain the following: 
i) Hardening    ii) Carbonitriding. 
 

 
 
(06) 
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4B) Write the composition, property & uses of- 
i) Stainless steel  ii) White cast iron. 

 
(04) 
 

5A) 
 

With sketches explain edge and screw dislocations. (06) 

5B) Differentiate between hardness & hardenability.  Also name and 
explain the factors which affect the hardness of the steel. 

 
(04) 
 

6)  Write short notes on – 
i) Induction hardening  
ii) Nitriding 
iii) Interstitial compound 
iv) Miller indices. 
v) Conditions to form interstitial solid solution. 

 
 
 
 
 
(10) 
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