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1. (a) Discuss the important characteristics of super alloys. 8]
(b) What are the phases of superalloys? Explain the structure of superalloys. [8]

2. (a) Explain the micro structural characteristics of cobalt based super alloys. [§]
(b) Discuss the TTT diagrams for cobalt based super alloys. 8]

3. (a) Describe the solid solution strengthening of super alloys. 8]
(b) Discuss the grain size and grain boundary effects of nickel based super alloys.

8]

4. (a) Explain the strength properties of cobalt based alloys. 8]
(b) Describe the alloy phases and characteristics of Co-bassed alloys. 8]

5. (a) Discuss the oxidation behaviour of Co-based alloys. 8]
(b) Describe the effect of high velocity environment on super alloy components.

8]

6. (a) What are the benefits and limitations of vacuum induction melting? Discuss
the thermodynamic and kinetic consideration of vacuum induction melting.[8]

(b) Discuss the equipment and operation of vacuum induction melting process. 8]

7. (a) Describe the development of super alloy turbine blades by single crystals. [§]

(b) Explain the special technique s adopted for the production of dispersive strength-
end alloy powders. 8]

8. Write a brief account of the following:

(a) Effect of casting condition on micro porosity in Ni-based super alloys. 5]

(b) Foundary variables on high cycle fatigue of super alloy components. 6]

(c) Process variables in joining super alloy components. 5]
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