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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two from 
Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) Draw a cooling curve of pure metal and alloy and explain the difference?  
 b) Draw a free – energy temperature dia gram for Fe upto 1600 0C showing the allotropic 

form? 
 

 c) Why is an ideal solution always stable with respect to the pure components ?  
 d) Why is interstitial diffusion generally faster than substitutional diffusion ?  
 e) What is critical cooling rate? And on what factors does the critical cooling rate of a 

steel depend ? 
 

 f) What is the difference between harden ability and hardness?  
 g) What is need for sub - zero treatment?  
 h) What are the application of carbonitriding?  
 i) Why the carbon content is restricted to 6.67% in the Iron-Carbon diagram?  
 j) Why we are not heating the hyper eutectoid steels above the upper critical temperature 

for annealing? 
 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Discuss in detail the mechanism of Pearlitic and bainitic transformation?  
 b) How to develop the TTT diagram? Draw the TTT diagram for an eutectoid steel and 

explain the various factors affecting it? 
 

 c) In a binary eutectic system having terminal solid solutions draw the free energy 
composition diagrams of the phases at temperatures T1, T2, T3, TE and T4. Where TA 
and TB are melting temperatures of Aand B, TE is the eutectic temperature and T1> 
TA > T2 > TB > T3 > TE > T4 ? 

 

 d) How is the recrystallization temperature of a material defined? On what factors does 
the recrystallization temperature of a material depend ? 

 

 e) Explain long range ordering in binary solutions and determine the long range order 
parameter, L, in an alloy? 

 

 f) Draw and label the iron-cementite phase diagram and show the differences seen in the 
iron-graphite phase diagram? 

 

 g) Discuss in detail the heat treatment temperature, holding time, microstructural changes 
for annealing, normalizing, hardening and tempering for a 0.2% carbon steel, 0.8% 
carbon steel, 1.2% carbon steel? 

 

 h) Discuss briefly Jominy End quench test and hardenability testing based on ASTM 
Number and chemical composition? 

 

 i) Give a detailed account of gas carburizing?  
 j) Explain the changes in microstructure that occur in a hypo eutectoid steel, a eutectoid 

steel and a hyper eutectoid steel when cooled slowly from the austenite region to room 
temperature.? 

 

 k) Compare the microstructure and properties of an annealed and a normalized steel of 
the same composition? 

 

 l) How do the alloying elements affect the hardenability of a steel? Explain the changes 
in structure and properties during the different stages of tempering 
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  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four)  
Q3  Explain the different types of martensitic transformations based on the kinetic 

characteristics? Discuss the different types of morphologies of martensite and the 
conditions in which each type occurs 

(16) 

    
Q4  Discuss in detail silionising, chronising and boronising processes? Explain flame 

hardening and induction hardening with neat sketches? 
(16) 

    
Q5  Give a detailed account of various quenching media’s used and their characteristics? 

Give a detailed account of various types of furnace atmospheres? 
(16) 

    
Q6  List the various types of heat treatment furnaces and explain the working of fluidized 

bed heat treatment furnace? Discuss in detail about temperature control in heat 
treatment furnaces 

(16) 
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