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IV  B.Tech I-Semester Supplementary Examination, May 2004

CERAMIC AND COMPOSITE MATERIAL

(Metallurgy and Material Technology)

Time: 3 hours.






Max.Marks:80

Answer any FIVE questions.

All questions carry equal marks.

- - -   

1.a)
Draw on account on AX type crystal structures.

b) Discuss silicate structures.

2.a)
Explain imperfections in ceramics.

b) Draw a neat sketch of Al2 O3 – CO2O3 phase diagram.  Discuss.

3.a)
Draw an account on glass properties.

b) Give a brief account on advanced ceramics.

4.
Discuss the following:

a) Diamond structure

b) Ceramic fabrication methods.

c) Cements.

d)
Fullerness

5.a)
Discuss classical examples of composites used in daily life.

   b)
Draw an account on the influence of fiber length on strength.

6.a)
Derive on expression for modulus of elasticity of the composite under isostrain condition.

b) Draw an account on polymer matrix composites.

7.a)
Explain processing of fiber reinforced composites.

   b)
What are cermets?  Explain.

8.
Discuss the following:

a) Dispersion strengthened composites

b) Functions of matrix materials

c) Laminar composites.

d) Filaments and whishkers
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1.a)
Depending upon the basis of ionic radii, what crystal structure would you predict for Fe O?

b) Draw an account on graphite structures.

c) Draw an account on silica glasses.

2.a)
Discuss Al2O3-SiO2 system.

b) Explain glass forming.

3.a)
Draw an account on mechanical properties of ceramics.

b) What is clay?  How clays are classified?

4.
Discuss the following:

a) Diamond structures

b) Classification of ceramic materials.

c) Abrasives

d) Tape casting.

5.a)
Discuss the influence of geometrical and special characteristics of particles on properties of composites. 

b) Draw an account on particle reinforced composites.

6.a)
Derive an expression for modulus of elasticity of the composites under transverse loading.

b) A fiber reinforced  polymer composite consists of 40% glass fiber.  The E values for the glass and the polymer an 69 and 4 Gpa respectively.  Compute (i) E of composite in the longitudinal and transverse directions.(ii) The load carried by each phase when a stress of 50 Mpa is applied in the longitudinal direction an a connection of 250mm2.

7.a)
Draw an account on ceramic matrix composites.

b) Discuss carbon fiber reinforced polymer composites.

8.
Discuss the following:

a) Laminar composites.

b) Metal matrix materials.

c) Prepay preparations techniques.

d) Requirements of matrix phases.
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1.a)
Show that the minimum cation to anion ratio for the coordination number 3 is 0.155.

b) Draw an account on Am Xp type crystal structures.

c) On the basis of the crystal structure, compute the theoretical density for NaCl.

2.a)
Draw an account on diamond structures.

b) Explain the significance of ceramic phase diagrams.

c) Draw an account on Tape casting.

3.a)
Give an account on refractories.

   b)
What are abrasives?  Explain.

4.
Discuss the following:

a) Cements

b) Fullerenes

c) Advanced ceramics

d) Glass transition temperature.

5.a)
What is a composite?  Give a few examples.

b)    Draw an account on influence of fiber concentration and orientation on the   

         properties of composites.

6.a)
Discuss the elastic behaviour of the composite under transverse loading.

b) Draw an account on metal matrix composites.

c) Give a brief account on C-C composites.

7.a)
Draw an account on structural composites.

b) Discuss pultrasion technique in detail.

8.
Discuss the following:

a) Hybrid composites.

b) Ceramic matrix composites

c) Filament winding techniques.
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1.a)
Discuss Am Bu Xp type crystal structures.

b) Draw an account on the interstitial positions in close packing of anions.  Explain with neat sketches.

2.a)
What are silicates?  Explain.

b) Explain Al2O3- Mgo phase diagram with the help of a neat sketch.

3.a)
Draw an account on forming of clay products.

b) Give a brief account on cements.

4.
Discuss the following:

a) Fullereness

b) Tape casting

c) Silica glasses.

d) Diamond structure.

5.a)
Draw an account of classical examples of composites used in our daily life.

b) Draw an account on the influences of fiber length on the properties of composite.

6.a)
Derive expressions for modules of elasticity under isostress and isostrain condition.

b) Discuss carbon fiber reinforced polymer composites.

7.a)
Draw an account on fiber reinforced polymer composites manufacturing.

b) Discuss sandwich powers.

8.
Discuss the following:

a) Diamond fiber reinforced composites

b) Ceramic matrix composites

c) Laminar composites

d) Reinforced concrete.
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