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Answer any Five questions

All questions carry equal marks
---

1. a)
Briefly discuss the advantages and limitations of structural parts produced by powder metallurgy techniques.  Compare the powder metallurgy with other fabricating methods.

    b)
Give at least three examples of applications of powder metallurgy and briefly explain the reason for such applications.

2. a)
Why is particle size of great importance in powder metallurgy?  What do you know about different classes of metal powders in powder metallurgy?  Enumerate the common methods employed for the measurement of powder particle size and their range of applicability.

    b)
The property of the final sintered compact depends on the physico-chemical characteristics of the metal powder used. Discuss.

3. a)
Discuss the electrolytic method of copper powder production indicating its advantages, the principle on which the method is based, the main variables affecting the properties of the powder and the technology of the process.

    b)
Describe atomization process.  What do you know about gas soluble atomization and cold stream process?  Differentiate between water and gas atomization techniques.

4. a)
Briefly classify and describe various powder metallurgical compaction processes enlisting their suitability for specific application.

    b)
What methods of compaction would you recommend for (i) fabrication of fuel elements, (ii) silicon carbide heating elements and (iii) metallic sheets and strips.

5. a)
What are the factors that are required to be considered for a die design?  Does the die design impose any limitation on the compacting load?  Explain.

    b)
Write an essay, in brief, on the basic components of the compacting tools for most powder metallurgical products.

    c)
Why is it necessary to use lubricants in the die compaction of powders?  Give few examples of lubricants used.
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6. a)
Briefly explain the mechanism of bond formation and densification in the sinter.  Where is the bond initiated?  What is the driving force?  Explain.

    b)
What is liquid phase sintering? Explain its stages and advantages and applications in industry.

    c)
Why do green compacts shrink during sintering?  Discuss the factors that determine the amount of shrinkage in a compact.

7. a)
Explain why is it necessary to have three distinct zones in a continuous sintering furnace?  Explain these three distinct zones.

    b)
What are the functions of a sintering atmosphere?  What atmospheres are used for sintering of metal powder parts?  Explain.

8. a)
How are carbide tools manufactured by the powder metallurgy method?  Describe, with the help of a neat flow sheet diagram.  Describe their properties and uses.

    b)
Enumerate various procedures available for the dispersion of hard and insoluble particles.  Describe briefly the various dispersion-strengthened materials developed by powder metallurgy techniques.
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