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Answer any FIVE Questions

All questions carry equal marks

---

1.
Critically discuss the importance, scope and specific applications of powder metallurgy.

2.a)
When is powder metallurgy preferred over conventional methods? Explain.

   b)
Explain the different methods available for determining the average sizes of powders.

3.a)
Explain the principle and application of slip casting.

   b)
What are the functions of compaction?  Classify and explain compaction techniques.

   c)
Briefly explain isostatic compaction technique.

4.
Explain the following:


a)
Production of metal powders by atomization


b)
Production of metal powders by rotating electrode process.

5.a)
What is meant by powder characterization?  Mention some of the important characteristics of powders.  Explain how do they influence the comption and sintering operations.

   b)
What is conditioning of metal powders?  Why is it done.

6.
Discuss the kinetics and mechanisms and furnace atmospheres of sintering in detail.

7.
Discuss the processes of manufacturing and applications of the following:


a)
Self lubricating bearings


b)
Magnetic materials


c)
Dispersion strengthened materials.

8.
Write short notes on the following:


a)
Limitation of powder metallurgy


b)
Powder rolling


c)
Liquid phase sintering


d)
Electrolytic deposition.
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1.a)
What is powder metallurgy?  Discuss the advantages and disadvantages of powder metallurgy technique over the other methods of fabrication.

   b)
Explain in detail the major steps involved in the manufacture of a powder metallurgy component.

2.a)
What are the various methods of manufacture of metal powders.  Explain any two of the methods in detail.

   b)
Which method will you recommend for the manufacturing i) copper ii) nickel powders.  Give reasons for your selection.

3.a)
Explain the main powder characteristics which affect green density.

   b)
Classify and compare the various centrifugal atomization methods.

   c)
Discuss the shape of the particles obtained by atomization technique.

4.a)
What are the different methods available for powder compaction?  Explain them:

   b)
Discuss the following:


i) Isostatic compaction

ii) Vibratory compaction.

5.a)
Define the terms ‘Sintering’.  Explain the mechanism of ‘Sintering’.

   b)
What is liquid phase sintering?  Give its characteristics.  Explain the stages involved in liquid phase sintering.

6.
Discuss the process of manufactures of the following:


a) Die blocks

b) Tipped tools
c) Self lubricating bearings.

7.a)
Derive equations for Arithmatic mean, volume surface mean and specific surface in terms of sieve analysis data.

   b)
Explain why powder metallurgy is indispensable for the manufactures of certain components.

8.
Write short notes on three of the following:


a) Slip casting


b) Sintering furnaces


c) Powder rolling


d) Infiltration of green compacts.
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1.
State true or false and justify:

a)
Powder metallurgy is suitable for the manufacture of small number of components of large size.


b)
Theoritical density components can be manufactured by powder metallurgy.


c)
Powder metallurgy components have poor corrosion resistance.

d)
Self lubricating bearings can be manufactured only by powder metallurgy technique.

2.
Explain any Three of the following powder manufacturing methods and characteristics of the powders.


a)
Production of Aluminium flake powder by ball milling


b)
Production of copper powder by electrolytic deposition

c) Production of metal powders by thermal decomposition

d)
Production of Nickle powder by precipitation from a liquid.

3.a)
Explain the main powder characteristics which affect green density.

   b)
Classify and compare the various centrifugal atomization methods.

   c)
Discuss the shape of the particles obtained by atomization technique.

4.
Explain the following properties of metal powders.


a)
Apparent and tap density


b)
Permeability.

5.a)
Explain how do you differentiate compressibility and compactibity of metal powders.

   b)
Explain any three types of powder compaction techniques.

6.a)
Discuss in detail any two important mechanisms of sintering.

   b)
What is activated sintering?  Briefly write on sintering atmospheres used.

7.
Explain production and application of any three of the following:


a)
Magnetic materials


b)
Metallic filters


c)
Carbide tools


d)
Die blocks.

8.
Write short notes on three of the following:


a)
Liquid phase sintering


b)
Slip casting


c)
Flowability of powders


d)
Sieve analysis.
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1.a)
What is powder metallurgy?  What is its importance?  Compare powder metallurgy with conventional shaping methods.

   b)
How can high density be obtained without high shrinkage?  Why is this always done.  When high density is required.

2.a)
State and explain the essential steps in the process of manufacture of finished products by powder metallurgy technique.

   b)
Describe the typical equipment used for the compaction of metal powders with the help of neat sketches.

3.
Explain the following:


a)
Turbidimetry

b) Surface topography

c)
Centrifugal atomization.

4.a)
Why is pore size important in the manufacture of self lubricating bearings.  Explain may pore size be controlled.

   b)
Compare and contrast mechanical and hydraulic compacting presses with regard to advantages, disadvantages and applications.

5.a)
What are decarburization and dezincification?  Explain how they are prevented during sintering of ferrous and brass material respectively.

   b)
What is the role of lubrication in die compaction.  Give examples of various lubricants.

6.a)
Explain why is sintering carried out in a controlled atmosphere furnace.

   b)
Why do elevated temperatures tend to favour the sintering process although sintering forces tend to decrease with increasing in temperature.

7.a)
Discuss the process of manufactured of the following:

   
i)
Tungsten filments


ii)
Babbitt bearings for automobiles.

   b)
Describe the various problems associated with the storage of metal powder.

8.
Write short notes on three of the following:


a)
Slip casting


b)
Powder rolling


c)
Hot isostatic pressing


d)
Cermets.
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