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Max. Marks: 80

Answer any Five questions 

All questions carry equal marks

---

1.
Explain the term Heat Treatment.  How does heat treatment alter the mechanical properties of an alloy?

2.
What is annealing? Describe the following annealing processes:

a) Subcritical Annealing

b) Partial Annealing

c) Full Annealing

3.a) 
Explain objectives and uses of surface hardening,  give the classification of surface hardening methods?

  b)
Discuss any one case hardening method?

4.a) 
What is the purpose of alloying? Define alloy steels, give the classification of steels based on carbon content and alloy content.

   b) 
Explain how the alloying elements that dissolve in ferrite increase its strength.

5.
What are cast irons?  Give its importance in the Metallurgical Curriculum? 

6.
Explain the manufacture of Nodular cast iron in industry? Explain. 

7.
Bring out the various metallurgical properties of copper and its alloys. 

8.
Explain the importance of Titanium in the modern industrial scenario? 
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1.
Discuss the heat treatment process variables?

2.
Draw the typical heat treatment cycles for subcritical annealing and Isothermal annealing and explain the processes.

3.a)
 Describe pack carburising method?

b) 
What are the effects of temperature, carburising medium and time on case       depth?

4.
 Describe the effect of alloying elements on ferrite and cemenite

5.
 How do you differentiate cast iron with steels? Compare and bring down its differences? 

6.
What are the Mechanical Properties of Nodular Cast Irons used in Industry? 

7.
Draw copper zinc equilibrium diagram along with Mechanical Properties? 

8.
Explain the various properties of Titanium and its alloys? 
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1.a) 
All metals and alloys cannot be heat treated in order to enhance  mechanical properties? Discuss?

   
  b)
 Enumerate the purposes for which heat treatment is employed.

2.
Differentiate between:


i)
Process annealing and Recrystallization annealing.


ii)
Spheroidising and Diffusion annealing.


iii)
Stress relieving and tempering

3.
Discuss the process, advantages and disadvantages of liquid carburising?

4.
Discuss the effect of alloying elements on Fe-Fe3C phase diagram.

5 
What are the characteristics of cast irons when compared to steels. 

6.
What are the main applications of S.G. Iron in Industry? 

7.
Explain the importance of (-brasses and mention its properties? 

8.  
Explain the various applications of Titanium and its alloys? 
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1.
Draw Fe-Fe3C  phase diagram and label the phase fields.  Discuss the different reactions that take place in this system?

2.a)
Describe the Normalising of steel

   b)
Differentiate between normalising and annealing.

3.
Describe the process, advantages and disadvantages of gas carburising?

4.a) 
Give the classification of alloying elements based on stabilization of phases present in Fe-Fe3C diagram.

   b)
What are the effects of alloying elements on: 

i)
 Ferrite

ii)
 Austenite  

iii)
 Eutectoid Temperature and composition.

5.
  How are cast irons classified? Explain? 

6.
Explain the properties and microstructure of spheroidal gray cast irons. 

7.
Explain the importance of (-( brass and mention its properties?

8.
Draw lead-tin equilibrium phase diagram and label all parts. 
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