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                    CERAMICS AND COMPOSITE MATERIALS

        (Metallurgy & Material Technology)

Time: 3 hours.








Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

***

1 a) 
Discuss in detail the various phases used in composite fabrication.

   b)
Draw a brief account as prepeg preparation and the comsponding composite fabrication methods.

2 a)       Write short notes as metal martin composites

   b)     Discuss in detail about the large particlexs composites.

3         Write short notes on the following.

           a)   Sandwich panels

  b)
Hydrid composites

           c)   Clarification of composites d)
Carbon –Carbon Composites

4 a)
A continuous and aligned glass fiber composite consists of 20 vol % of glass fibers having a modulus  of elasticity of 72 GPa in a polyestic resin, having a modulus of 2,8 GPa ,Calculate the following:


i) Modulus of elasticity of the sisultant composite in longitudinal direction.


ii) Load carried by each fiber and the matrin phases when a stress of 50 Mpa is applied on a cross sectional area of 250 mm2

iii) Strain Sustained by each phase when the above stress is applied.

  b) 
Write short notes as classification of refractories.

5.
Discuss the following


a) ceramic armol 

b) Filament Winding


c) Postland Cement

d) Tape casting

6 a)
Discuss the various stages in fabricatories of clay products.

   b)      Write short notes on glass ceramics

7 a)
Write short notes on glass forming techniques and the heat treatment

   b)
Discuss the applications of ceramic phase diagrams

8 a)
Draw a brief account on coordination numbers and geometry for remain 

cation-auior radius ratio. 


   b)
Write short notes on the following 

    
i) Diamond 
ii) Fullerene structures. 
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1 a)
Show that the minimum axion-to-auaior radius ratio for the coordinator number 3 is 0.155

b) Draw a brief account on AX type crystal structures 

c) Write short notes on imperfections in ceramics

2 a) 
Draw a brief account on silicate ceramics

b) Write short notes on silica-alumina phase diagrams

3 a)
Discuss in detail on glass properties 

b) Draw a brief account on cements

4 a)
What are Advanced Ceramics? Discuss in detail

b) Classify refractories. Discuss in detail the various properties

5 a)
Derive an equation for the modulus of fibre reinforced composites in longitudinal loading 

b) Discuss the influence of fiber length on the composite properties

c) A polymer matrix composite having  40 vol % of continuous  and aliened glass files.  The modulus of electricity of  the matrix and the reinforcements are 3,4 and 69 Gpa compute the modulus of elasticity  of the composite in the transverse direction.

6 a)
Discuss in detail the polymer matrix composites

b) With a neat sketch explain the pultrusion technique used for composites fabrication

7 a)
Write a brief account on structural composites

b) Discuss ceramic matrix composites in detail

8 
Write short notes on


a) Fullerenes 

b) Carbon-carbon composites  


c) Hardness properties of Ceramics


d) Dispersion Strengthened composites
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1 a)
Draw the phase diagram of SiO2-A12O3 system and label the different lines and areas. What are the uses of phase diagrams?

b) Distinguish between simple silicates and layered silicates with suitable sketches.

2 a)
Discuss the mechanism of non-crystalline ceramics

b) What is glass transition temperature? Explain its significance.

3 a)
Explain the viscosity VS temperature diagram for fused silica and other glasses.  What is its significance?


b) Discuss the heat treatment of glasses

4
Write a brief account of the following:

i) Flexural strength of ceramics

ii) Glass ceramics

iii) Cement Products

iv) Porcelain ware

5 a)
Discuss the dispersion strengthend composite materials

   b)
Write an account on carbon fibre reinforced polymer composites

6 a)
Discuss the effect of stress on composite materials 

b) Write a brief account on composite materials produced from eutectic alloys.

7 a)
Discuss the characteristics, properties and application of metal matrix composites units proper examples

b) Write a note on Carbon-Carbon composites

8 
Write an account the following:

a) Ceramic-Matrix composites

b) Laminar composites

c) Armid Fiber Reinforced Polymer composites

d) Cermets
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1 a)
Draw the phase diagram of Mgo-Al2 O3 system.  Label the different areas and lines.  How are these diagrams useful?

b) Discuss (i) simple silicates and (ii) layered silicates with proper examples.

2 a)
Explain the procedure for determining the stress-strain behavior of brittle ceramics.

b) Discuss the mechanism of plastic deformation of crystalline ceramics

3 a)
Explain the techniques used for glass forming with suitable sketches

b) Discuss the characteristics of clays and compositions of typical clay products

4 
Write a short notes on the following:

(i) Refractory ceramics

(ii) Stone ware

(iii) Ovenware

(iv) Insulating materials

5 a)
How are the composite materials classified?

b) With few examples discuss the large particle composites

6
Write an account on  (i) Metal Matrix composites and  (ii)  Ceramic-Matrix composites

7 a)
Discuss the influence of fibre length, orientation and composition on Fibre reinforced composites

b) Explain the processing of Fibre Rein forced composites.

8
Write an account of the following:

a) Cermets

b) Carbon-Carbon Composites

c) TD Nickel

d) Glass Fibre Reinforced Composites.
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