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

2.
Explain the following :

   a)
Apparent density
(b)  Sedimentation

   c)
Turbidimetry

(d)  Permeability

   e)
Flow rate

(f)  Arithmetic mean

   g)
Surface area

(h)  Surface topography

3.a)
Classify and compare centrifugal atomization methods.

b) Discuss the shape of particles obtained by atomization.

c) What is the best method for producing alloy powders?  Why?

4.a)
How do you differentiate compressibility and compactability of metal powders?

b) Give a list of four different types of powder compacting techniques.

c) Explain each with respect to the principle, advantages and disadvantages.

5.
Describe various types of furnaces used for sintering and also discuss about sintering atmospheres.

6.a)
What are decarburisation and dezincification?

   b)
Explain how they are prevented during sintering of ferrous and Brass materials respectively.

   c)
Derive equations for arithmetic mean, volume surface mean and specific surface in terms of sieve analysis data.

7.
Discuss the process manufacture of the following:

   a)
Tungsten filaments

(b)  Die blocks


   c)
Babbitt bearings for automobiles

8.
Write short notes on the following :

a) Electrolytic deposition
(b)     Forging of powders

c)
Liquid phase sintering

(d)     Magnetic materials
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1.a)
What is powder metallurgy?

b) When is it preferred over conventional methods?

c) What are its advantages and limitations?

2.a)
What are the various methods of manufacture of metal powders?

b) Explain in detail any three of the methods.

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

b) What do you understand by size distribution of metal powders?

c) Give various methods of reporting size distribution of powders also high-light their advantages and disadvantages.

4.a)
What are the various methods of powder compaction?

b) Describe the typical equipment used for metal powder compaction.

5.
Discuss the kinetics and mechanisms of sintering in detail.

6.
Discuss the process of manufacture of the following:

   a)
Self lubricating bearings
(b)  Cemented carbide cutting tools

c) Slip casting

7.a)
Describe mechanical processing of solid materials for production of metal powders.

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

8.
Write notes on the following:

   a)
Sintering atmospheres


(b)  Dispersion strengthened materials
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1.a)
Discuss the advantages and limitations of powder metallurgy.

b) What are the factors affecting the specific surface of powder particles.

2.a)
What are the techniques of manufacturing metal powders?  With a neat sketch explain the method of atomization.

   b)
Compare and contrast the mechanical and electrolytic process of powder manufacture.

3.a)
What are the steps involved in the conditioning of metal powders.


Explain the principle and application of slip casting.

b) Describe various types of presses used for die compaction.

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

b) Why are controlled atmospheres necessary during sintering?

Describe the methods of obtaining reducing atmospheres.

5.a)
How are oil impregnated bearings made?

b)
What are ferrites?  How are they classified?  Discuss the applications of these materials.

6.a)
What is liquid phase sintering?  What are its advantages.

b) Discuss the properties required of a sintered compact.

7.a)
Explain the following terms:


i)   Apparent density 

(ii)  Tap density



iii)  Green strength 

(iv)  Flowability

b) What is the role of lubrication in die compaction?

Give examples of various lubricants.

8.
Write short notes on:

   a)
Sintered carbide tools

(b)  Furnaces used for sintering

   c) 
Sieve analysis

 
(d)  Hot isostatic pressing
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1.a)
What is the importance of powder metallurgy.

b) Compare powder metallurgy with conventional shaping methods.

2.
Explain any three of the following powder characteristics and their effects on properties of sintered products.

   a)
Flow rate 
(b)  Particle size distribution

(c)  Apparent density

   d)
Particle composition and structure

3.
Briefly write on any three of the following:

a) Sponge iron powder production by reduction of iron ore

b) Electrolytic copper powder production

c) Nickel carbonyl powder production

d) Gas atomization

e) Production of metal powders by precipitation from a liquid phase

4.a)
What are the driving forces for sintering.

b) Explain sintering mechanisms.

5.
Explain compressibility and any three of the following:

   a)
Isostatic compaction 

(b)  Powder forging

(c)  Slip casting

   d)
Vibratory compaction

(e)  Continuous compaction

6.a)
What is activated sintering and briefly write on sintering atmospheres used.

b) Discuss the prevention of Oxidation and decarburisation of steel during sintering.

7.a)
Explain any two of the following particle size measurement techniques


i)  Elutriation

(ii)  Adsorption
(iii)  Microscopic technique

b)
Discuss the effect of bulk movement and plastic deformation of particles during compaction on densification.

8.
Explain production and applications of any three of the following:

a) Metallic filters

(b)
Magnetic materials
(c)
Carbide tools

d)
Dispersion strengthened materials

***
***
***

