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    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -
1. a)
Define and explain the term super alloy.  What are the important properties of Super alloys.

    b)
Name two wrought super alloys.  Give their compostion; microstructure properties and applications.

2. 
Explain the following:

a) Microstructure of Nickle base heat resistant casting alloys.

b) Fracture properties of Super alloys.

3. a)
What do you understand by solution annealing as applied to stainless steels?  How does it differ from conventional annealing.

    b)
What is Sigma phase?  State and explain its effects on properties of stainless steels.

4. a)
Explain the high temperature corrosion resistance of super alloys.

    b)
Discuss the solid solution strengtheing mechanism of super alloys.

5. a)
With the help of a neat sketch explain the principle and practice of vacuum are remelting of super alloys.

    b)
Discuss the thermomechanical processing of typical super alloys.

6. a)
Explain the high temperature coating of super alloys.

    b)
Explain the hot working characteristics of super alloys.

7. a)
Explain the effect of metallurgical factors and process variables on joining of super alloys and other high temperature alloys.

    b)
Discuss the hot isostatic pressing (HIP) process for the production of super alloys components with proper examples.

8.
Write short notes on the following:

a) Casting quality of super alloys

b) Recent developments in powder metallurgy of super alloys.

c) Solidification and structure control in super alloys.
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1. a)
What are the important applications of super alloys.

    b)
Explain the basis for the selection of super alloys.

    c)
Describe the microstructure of wrought heat resisting alloys.

2. a)
What is sigma phase?  State its effects on properties of stainless steels.

b)
If a piece of 18-8 stainless steel has been sensitized, explain how it ca be brought to its normal condition.

3.
Explain the following with respect to composition, properties and applications


a)
Nimonic alloy



b)
Stellite


c)
Inconel




d)
Haste alloy.

4. a)
Discuss the effect of metallurgical variables on creep crack growth rate of super alloys.

    b)
Discuss the important strengthening mechanisms in Wi-Fe super alloys.

5. a)
Explain various techniques available for refining and remelting of super alloys.

    b)
Explain the processing rate for aerogas- turbine component production.

6. a)
Explain the heat treatment of wrought alloys of Nickle based super alloys.

    b)
Discuss the solidification of super alloys.

7. a)
Write a detailed essay on recent developments in powder metallurgy of super alloys.

    b)
Explain the processes and metallurgical factors on joining of super alloys.

8.
Write short notes on the following:

a) Heat resistant castings

b) Development of single crystal super alloy turbine blade.

c) High temperature corrosion.
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1. a)
Explain the advantages and disadvantages of super alloys.

    b)
Distinguish between wrought super alloys and casting super alloys.

2.
Explain the composition; properties and applications of the following:


a)
Inconel

b)
Haste alloy
c)
Stellite.

3. 
What are stainless steels?  

    a)
Give typical composition, and two uses of the various types of stainless steels.  Why these steels are stainless.

    b)
Discuss the metallurgy of cobalt base super alloys.

4. a)
Explain the temperature and time dependant transformation application to heat treatment of high temperature alloys.

    b)
Write a brief essay on high temperature corrosion.

5. a)
Critically explain the precipitation hardening mechanism of Nickle base alloys.

    b)
Discuss the behavior of super alloys in thermal fatigue.

6.
Discuss the different techniques used for melting of super alloys.

7. a)
Explain the processes and metallurgical factors considered in joining super alloys.

    b)
Explain the factors that influence the microporosity formation in nickel based super alloys.

8.
Write short notes on the following:

a) Stress rupture behavior of various super alloys.

b) Hot isostatic pressing of Ni-base super alloy powders.

c) Selection of super alloys.
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1. a)
What is a super alloy?  Explain the guidelines for the selection of a super alloy.

    b)
Distinguish between wrought super alloys and Heat resistant castings.

2. 
What are the various types of super alloys.  Explain any three types of super alloys with respect to composition; microstructure, properties and applications.

3. a)
What are the advantages and limitations of super alloys.

    b)
What is a gas turbine?  Discuss the material requirements of gas turbine.

4.
Discuss the following:

a) Fracture properties of super alloys

b) High temperature corrosion of super alloys.

5. a)
Discuss in detail with the help of a neat sketch vacuum induction meeting process of super alloys.

    b)
Explain the effect of alloying elements on Fe-Ni base alloys.

6. a)
Explain the different types of coatings for protection of alloys against surface degradation at high temperatures.

    b)
Discuss the solidification and structure control in super alloys.

7. a)
Explain the technological factors considered in the forging of super alloy rotor parts.

    b)
Discuss the behavior of super alloys in thermal fatigue.

8.
Write short notes on the following:

a) Recent developments in powder metallurgy of super alloys.

b) Heat treatment of heat resisting alloys.

c) Super plastic forming of super alloys.
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