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Note:  This question paper contains two parts A and B. 

Part A is compulsory which carries 25 marks. Answer all questions in Part A. 
Part B consists of 5 Units. Answer any one full question from each unit.                
Each question carries 10 marks and may have a, b, c as sub questions. 

 
                                                                     Part- A        [25 Marks] 

 
1.a) Define the term composite material. What are natural composites? Give 

examples.                                                                                                           [2M]   
b) Calculate the effective number of atoms in the HCP unit cell. Describe the basis 

for generating the HCP structure starting from the hexagonal space lattice.    [3M]   
   c) What is lever rule?               [2M] 
   d) What is annealing?                [3M] 
   e) What is carbon equivalent?              [2M] 
   f) Give reasons for extremely high hardness of martensite.      [3M] 
   g) What is temper- embrittlement phenomena?        [2M] 
   h) What is ASTM-grain size number? And what is its importance?     [3M]  
   i) What are the limitations of plain carbon steels?            [2M] 
   j) What is the effect of cobalt addition on hardenability?      [3M] 

 
                                                                   Part-B         [50 Marks] 
 
2.a) Discuss the necessity of alloying. 
   b) Determine the relationship between atomic radius and lattice parameter for FCC 
 crystals. Find the lattice parameter and atomic structure for Al (FCC) having 
 density 2700kg/Cm3 and atomic weight of Al is 26.98.       
   c) Distinguish between intermetallic compound and interstitial compound.    [3+4+3] 
      OR 
3.a) What is the role of grain size on the properties of a material?     
   b) Discuss briefly the Hume-Rothery rules. 
   c) Distinguish between Interstitial solution and substitutional solution.          [3+4+3] 
 
4.a) Two elements A and B are completely soluble in the liquid state and are 

completely in soluble in the solid state. Their healthy temperatures are 700 and 
400oC respectively they form an eutectic at A-70B at 2500C. Draw the phase 
diagrams label various phases and temperatures.     

b) Discuss the phases present, their volumes and concentration at any two 
temperatures for the alloy 70A-30B.         [5+5] 

      OR 
5.a) Give the number of variables and the degree of freedom at the eutectic 

temperature of a binary phase diagram.     
   b) What is Tie-line rule?    
   c) What is coring and how it can be minimised.              [4+3+3] 
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