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         Max. Marks:80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What do you mean by super alloy?  What are the various types of super alloys?  
Explain the important properties of super alloys.

   b)
Explain the differences between wrought super alloys and heat resistant cast super 
alloys.

2.a)
Discuss the microstructure and heat treatment of heat resistant Nickle-base super 
alloys.

   b)
What are the important Nickle base super alloys.  Give the composition; 
properties and applications of any two types of Nickle base super alloys.

3.
Discuss the following:


a) Fracture properties of super alloys.


b) Relationship of Microstructure to properties in super alloys.

4.
How are heat resistant materials classified.  Give the composition; Microstructure; 
properties and applications of any three types of heat resistant alloys.

5.a)
Explain the principle involved and practice adopted in vacuum induction melting 
and vacuum arc remelting of super alloys.

   b)
What is Hot-Isostatic pressing.  Describe how the Ni-base super alloy powders are 
compacted by the above methods.  What are the problems encountered during the 
above process.

6.
Explain the following:


a) Recent developments in Powder Metallurgy of super alloys.


b) Single crystal super alloy turbine blades.

7.a)
What are the various factors to be considered for joining of super alloys.  Explain 
them.

   b)
What is corrosion.  What are the different types of corrosion.  Explain fully high 
temperature corrosion phenomena.

8.
Write short notes on THREE of the following:


(a) Selection of super alloys. 


(b) Investment casting process.


(c) Quality control of super alloys. 


(d) Stress rupture behavior of different super alloys.

- - -
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1.
Name the important types of  Nickle base and cobalt base super alloys.  Give the 
composition Microstructure; properties and applications of any two types of super 
alloys from each group.

2.a)
Distinguish between wrought super alloys and cast super alloys.

   b)
Explain the high temperature corrosion resistance of super alloys.

3.
Explain the following:


a) Microstructure of cast and wrought heat resisting alloys.


b) Relationship between Microstructure and properties of super alloys.


c) High temperature corrosion in super alloys.

4.
Discuss briefly the following:


a) Stainless steels.  


b) Effect of process variables on the microstructure of wrought super alloys.

5.a)
Turbine blades are preferably made of single crystal rather than poly crystals – 
Explain.

   b)
Explain the investment casting process for the production of super alloy 
components.

6.
Write an essay on the :


a) Recent developments in the Powder Metallurgy of super alloys.


b) Explain the quality control of super alloys.

7.a)
Explain the effect of metallurgical factors and process variables on Joining of 
super alloys.

   b)
Discuss the heat treatment of heat resisting super alloys.

8.
Write short notes on the following:


(a) Nimonic alloys  


(b) Haste alloys.  


(c) Creep and stress rupture behavior of super alloys.  


(d) Vacuum Arc remelting of super alloys.

- - -
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1.a)
What is a Super Alloy? How do you select a super alloy for a particular application.  Explain in detail about wrought super alloys.

b)
What are the important Iron base super alloys.  Discuss the micro structure composition properties and applications of any two iron base super alloys.

2.a)
What is Nimonic alloy give the composition; Microstructure; properties and main
 applications of the above alloy.

b)
What is solid solution hardening.  Explain the mechanism of solid solution hardening in gamma strengthened super alloys.

3.a)
Discuss the following types of super alloys.


i) HASTE ALLOY

ii) INCONEL

b)
Compare and contrast microstructures of Ni-base with cobalt base heat resisting  casting alloys.

4.
Explain the following in super alloys.


(a) High temperature corrosion. (b) Hot isostatic pressing in cobalt base alloys.


(c) Fracture properties.

5.a)
Explain the vacuum arc remelting of super alloys.  Explain the advantages and limitations in this process.

   b)
Bring out the differences between cast and wrought super alloys.

   c)
Explain the effect of process variables on the microstructure of wrought super alloys.

6.
What is powder metallurgy?  What are the advantages and limitations of powder metallurgy.  Explain in brief the sequence of operations in a powder metallurgy process for the production of various types of super alloys.

7.a)
What are the basic differences between a single crystal and poly crystal?  Explain the typical features of single crystalline turbine blade over poly crystalline turbine blades.

   b)
Explain the various techniques available for the joining of super alloys.

8.
Write short notes on any three of the following:


(a) Quality control of super alloys. 
(b) Investment casting of super alloys. 


(c) Stainless steels. 
(d) Heat treatment of heat resisting alloys.

- - -
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1.a)
Distinguish between an alloy and a super alloy.  What are the important types of super alloys.  List out the characteristic properties of super alloys.

   b)
Describe the guide lines for the selection of a super alloy for any specific purpose.

2.
Distinguish completely between Nickle base super alloys and Cobalt base super alloys with respect to Composition; Microstructure; Properties and applications.

3.a)
What are the various strengthening mechanisms.  Explain the gamma prime strengthening in Nimonic alloys.

   b)
Critically analyse on the microstructures of wrought heat resisting alloys.

4.
Explain the following:


a) Fracture properties of super alloys


b) Melting of super alloys


c) Austenetic stainless steels.

5.a)
What are the various methods available for the production super alloys.  What super alloys are produced by powder Metallurgy route?  Why powder metallurgy route is preferred.  What are the advantages and limitations of the powder metallurgy process.

   b)
Explain how Nickle base super alloy components are produced by Hot isostatic pressing method.

6.
Write an essay on the recent developments in the powder metallurgy process of super alloys.

7.
Explain the melting practice of super alloys in vacuum induction melting and vacuum arc remelting with reference to furnace lining; chemistry of the process etc.

8.
Write short notes on three of the following:


a) Joining of super alloys


b) High temperature corrosion of super alloys


c) Investment casting process for the production of super alloys


d) Single crystalline turbine blades.

- - -
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