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III B.Tech. I-Semester Regular Examinations, November-2003.

POWDER METALLURGY

(Metallurgy and Material Technology)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What is the scope of Powder Metallurgy?

   b)
Compare Powder Metallurgy with other fabrication techniques.

2.a)
Describe a process used for the production of iron powder based on hydrogen reduction of mill scale.
b)
What are the advantages of atomization.  Explain water/gas atomization of liquid metals.
3.
Explain any two of the following powder characteristics and their effect on compaction and sintering:


(a) Compactibility  (b) Flow rate   (c) Apparent density.

4.a)
What are the different analytical expressions used for determination of average size of powder particles?

b)
Describe Elutriation and microscopic techniques used for determination of particle size.

5.
Explain any three of the following powder compaction methods:

(a) Iso static compaction  (b) Extrusion of powders  (c) Ship casting                   (d) Vibratory compaction.

6.a)
Describe behaviour of powder during compaction.

   b)
What is activated sintering and what are reformed hydro carbon gases?

7.a)
Explain mechanisms of sintering.

   b)
Explain prevention of oxidation of steel during sintering.
8.
Describe production of any THREE of the following by Powder Metallurgy:

(a) Cermets  
(b) Carbide tools  
(c) Magnetic materials                                                     
(d) self lubricating bearings.
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1.a)
What is Powder Metallurgy?

   b)
Discuss the advantages and draw backs of Powder Metallurgy.

2.
Explain any two of the following:


(a) Production of Nickel powder by precipitation from a liquid phase.


(b) Electrolytic copper powder production.


(c) Atomisation of liquid metals.

3.
Explain any two of the following powder characteristics and their effect on compaction and sintering:


(a) Apparent density  (b) Specific surface area  (c) Compressibility.

4.a)
Describe particle size determination by sedimation and permeability.

   b)
What are the various means by which average size of the particles determined?

5.
Describe any three of the following powder compaction methods:

(a) Iso static compaction   (b) Vibratory compaction  (c) Forging of powders       (d) Continuous pressureless compaction.

6.a)
Explain factors affecting green density.

   b)
What are the functions of compaction?

7.a)
Describe mechanisms of sintering.

   b)
Explain prevention of de zincification of brass during sintering.

8.
Describe production of any THREE of the following by Powder Metallurgy:


(a) Alnico magnets   
(b) Die blocks  
(c) Self lubricating bearings  
(d) Cermets.
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1.a)
When is Powder Metallurgy preferred over conventional fabrication techniques?

   b)
Explain advantages and limitations of Powder Metallurgy.

2.
Describe any two of the following powder production methods and their characteristics:


(a) Sponge iron powder production  (b) Nickel Carbonyl powder production       (c) Centrifugal atomization.

3.
Explain any two of the following powder characteristics and their effect on compaction and sintering:


(a) Flow rate   (b) Apparent density  (c) Specific surface area.

4.a)
Explain classification of powders based on the shape.

   b)
Describe various particle size distributions.

5.
Describe any three of the following powder compaction methods:


(a) High energy rate forming technique.  

(b) Double action floating die compaction.  

(c) Extrusion of powders.   

(d) Continuous compaction of powders.

6.a)
Explain the factors affecting green strength.

   b)
What are the functions of sintering atmosphere?

7.a)
Explain the effect of material and process variables on sintering.

   b)
Explain prevention of decarburization of steel during sintering.

8.
Describe production of any three of the following by Powder Metallurgy:
(a) Self lubricating materials  (b) Carbide tools  (c) Magnetic materials               (d) Cermets.
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1.a)
What is importance of Powder Metallurgy?
   b)
Compare Powder Metallurgy in detail with conventional shaping methods.

2.a)
Describe a process used for the production of sponge iron powder based on reduction of iron ore.

b)
What are the advantages of centrifugal atomization of liquid metals and describe Rotating disc method?

3.
Explain any two of the following powder characteristics and their effect on compaction and sintering:


(a) Specific surface area   (b) Compactibility   (c) Flow rate.

4.a)
What are median and Modal values and explain different particle size distributions?

   b)
Classify powder particles based on the shape.

5.
Explain any three of the following powder compaction methods:

(a) Die compaction   (b) Continuous compaction   (c) Slip Casting                       (d)   High Energy rate forming technique.

6.a)
Discuss the effect of various factors affecting green strength.

   b)
What are the functions of sintering atmosphere?

7.a)
Explain the factors affecting sintering.

   b)
Explain prevention of oxidation of steel during sintering.

8.
Describe production of any THREE of the following by Powder Metallurgy:


(a) Magnetic materials   
(b) Die blocks   
(c) Dispersion strengthened materials  
(d) Self lubricating bearings.
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