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Q.1(a) Explain Electrometallurgy process in detail with the help of a suitable diagram. [5] 
Q.1(b) What do you understand by concept of slip planes and slip directions? What effect they have on 

deformation properties of a material. Also, out of BCC, FCC and HCP which crystal structure have 
maximum number of slip systems. 

[5] 

   
   

Q.2(a) If a given Fe-C alloy contains 6% cementite at critical temperature. Find the weight of pearlite in the 
given sample and the whether it is a hypo or hyper eutectoid steel. 

[5] 

Q.2(b) Describe the effect of adding following elements on properties of steel: 
i) Copper ii) Sulphur iii) Molybdenum iv) Silicon v) Lead 

[5] 

   
   

Q.3(a) Describe the process of Bainitic formation on TTT curve. Also explain the heat treatment process used 
to increase the toughness of Martensite. 

[5] 

Q.3(b) Define Normalizing process in detail with a diagram. How is it different from Annealing operation? [5] 
   
   

Q.4(a) What is Gray Cast iron. What properties of Gray Cast iron make it desirable to be used in structural 
applications? 

[5] 

Q.4(b) Explain the concept of precipitation hardening and age hardening in Aluminum alloys. [5] 
   
   

Q.5(a) What do you understand by toughness, strength and stiffness of steel? Indicate them on stress strain 
curve of steel. Also explain how toughness and strength are different from each other. 

[5] 

Q.5(b) Explain the XRD technique in detail along with the setup. What does the peak width and peak height 
indicate in the final graph? 

[5] 
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