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II B.Tech I-Semester Regular Examinations, November 2004

CERAMIC SCIENCE AND TECHNOLOGY

(Metallurgy and Material Technology)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
Define the term ceramics.  Give examples for different traditional ceramics. 

b) Give examples and applications for structural and fine ceramics.
             

2. a)
Give two examples each for (i) bio ceramics (ii) superconducting ceramics and             (iii) electronic ceramics.


b)
What are bio-ceramics? What are the important characteristics required of a bioceramic? Give typical applications for bioceramics. 

3. a)
Define nature of ceramic materials.

    b)
Describe spinel structure and graphite diamond structures of ceramics.

4. 
What is Mullite?  Give the chemical composition of mullite.  In which binary phase diagram this particular phase is observed.  Explain the important applications of Mullite. Give the important and useful physical, mechanical, thermal and optical properties of Mullite.

5. a)
Explain the process of precipitation and co-precipitation of  ceramic compounds with suitable examples.

    b)
Give the classification of advanced ceramic powders produced by solution route.

6. a)
Explain the manufactures of glass fibres by melting technique.
    b)
Explain the advantages of solution/chemical route for the production of ceramic 
powders.

7.
Discuss with the help flow sheet for producing dry pressed high performance             structural aluminum parts.       

8.
Bring out the differences between Doctor blade process and Calendaring process (with the help of flow sheets).  What are the limitations of each of these processes?
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1. a)
What are ceramics? How are ceramics classified based on composition? Give examples.





   b)
Give the characteristics of the following ceramics with applications:

(i) Porcelains

(ii) Refractories
(iii) Glass.       

2. a)
What are (i) superconducting ceramics and (ii) ferroelectric ceramics? Explain with examples.

    b)
Discuss the important ceramics used for high temperature coatings? Enumerate the advantages of such coatings.

3. a)
What are the characteristics of ceramic materials?

    b)
Describe chain structure and sheet structure of ceramics.

4. a)
Explain how BaTiO3 can be formed?  Write down the sequence of reactions and explain them.

    b)
What are the non-Equillibrium Phases?  Explain in detail.

5. a)
Explain the formation of glassy silica by Sol- gel processing.
    b)
Discuss the preparation of advanced ceramics by Sol-gel technique.

6. a)
Explain in detail Plasma decomposition of Zircon sands.

    b)
Write a short notes on ‘reactive plasma spraying’.

7. a)
Describe ejection and transfer of compacts. 


    b)
Explain methods for preparing ceramic raw materials for processing.

8. a)
What are the various bonding agents, plasticizers used in calendaring process.  Explain the effect of the above on the properties of ceramic products produced using calendaring process.

    b)
Enlist various ceramic forming techniques available.  Discuss the advantages and limitations of these methods.

Code No: RR-211803

II B.Tech I-Semester Regular Examinations, November 2004

CERAMIC SCIENCE AND TECHNOLOGY

(Metallurgy and Material Technology)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
What are the important characteristics of a ceramic?   



b)
What are structural ceramics? Discuss the important structural ceramics with              examples and applications.


2. a)
List three important bioceramics and their applications.


b)
How are magnetic ceramics classified? Discuss the different classes with examples.  Mention one application for each class.


3. a)
What do you understand by the term polymorphism?

    b)
Explain polymorphism in ceramic materials.

4. 
Phase Diagrams are graphical representations of the regions of distinct chemical and structural behavior of materials in thermodynamic equilibrium. Justify.

5. a)
Explain the procedure for BaTio3 powder by solid state reaction method. 

    b)
Explain the importance of precursor powders for the production of fine ceramics.

6. 
What is plasma?  What are the advantages of plasma spraying over other convectional methods?  Explain the working principle of plasma spray technology.


7. a)
Explain the behavior of  powder during compaction.



    b)
Describe the die wall effects on compaction.


8. 
Explain the following with respect to the principle of operation; applications and limitations :


a)
Tape casting 


b)
Calendaring process


c)
Microwave processing.
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1. 
Discuss in detail the different classes of ceramic materials with three examples for each class.


2. 
Discuss electroceramics in detail with examples and applications.

3. a)
Explain mechanical behavior of ceramics.

    b)
Discuss various ceramic forming techniques.

4. a)
Draw a neat sketch of BaO –TiO2 Equilibrium Diagram.

    b)
Explain the cooling behavior for any composition of your interest. 

5. 
Write the short notes on the following:

    
a)
Hydrothermal precipitation synthesis.

    
b)
Sol-gel technology.

    
c)
Precipitation technique.

    
d)
Co-precipitation technique.

6.
With the help of a neat sketch and suitable example explain the equipment and  process description of plasma spray system.

7. a)
Describe equipment and material variables in extrusion.

    b)
What are the types of ceramic products produced by extrusion? What are its      
advantages?




8. 
Explain the following in the ultrasonic machining process:


a)
Abrasive slurry


b)
Concentrator 


c)
Transducers.
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