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Answer any FIVE questions

All questions carry equal marks

---
1. a)
Derive the relationship between atomic radius and lattice parameter for FCC 
Materials and calculate it’s packing factor.
  
   b)
Define the term solid solution. What are various types of solid solutions? 
Explain them in detail with neat sketches.

2. 
Write short notes on the following:                                                                                                   


(a)
Tetrahedral void.


(b)
Octahedral void.

(c)
Frenkel defect.



(d)
Partial dislocations.

3. a)
Write an explanatory notes on solidification of metals.


    b)
Discuss various methods used for production of fine-grained materials.
4. a)
Explain what is meant by Intermetallic compound and intermediate phases.

    b)
(i)
Briefly describe the phenomenon of coring and why it occurs.

 
(ii)
Cite one undesirable consequence of coring.
5. a)
Compare the diffusion less transformation with diffusion-controlled transformation.
    b)
Describe the structural transformations taking place in a slowly cooled 0.2wt% carbon steel.
    c)
Discuss in brief the stages in tempering process of a steel sample.

6. a)
Define a ceramic material. What are some properties common to most ceramic materials? 

b)
Distinguish between traditional and engineering ceramic materials and give examples of each.

c)
What are the basic steps in the processing of ceramic products by the agglomeration of particles? Explain.

7. a)
Describe how the strength of glass can be increased.
    b)
Why annealing and tempering operations are performed on glass? Describe.

    c)
Discuss glass forming in detail. 

8. a)
Define composite materials.

    b)
What unique properties have they over the conventional materials?

    c)
How do the composite materials differ from metallic alloys?

    d)
Mention some composite materials with their applications. Give their properties.
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1. a)
Discuss the close packing structures of the three types of cubic lattices and 
hence derive the relationship between  the atomic radius and the lattice 
parameter in each case .





    b)
Copper has FCC structure and it’s atomic radius is 1.2780 A .Calculate it’s 
density.   (Take atomic weight of copper has 63.5).  
2. a)
Discuss various types of binding forces that exist in crystalline structures.

    b)
Distinguish between Interstitial compounds and Interstitial Solid Solutions.

    c)
Does the Burger’s vector change with the size of the Burger’s Circuits?  Explain.  

3. a)
What do you understand by the term “Equilibrium diagram”?  Explain with an example.

    b)
What are the applications of phase diagrams?
4. 
Briefly discuss the constitution of alloys, in a Binary system. (Possible alloys phases).
5. a)
What are the effects of alloying elements on Fe-Fe3C diagram.

b)
Compare the processes of annealing, normalizing and hardening giving the important features of different microstructures obtained.

6. a) 
List out the main characteristics of ceramics. 

b)
How the ceramic materials are classified? Discuss each class with their characteristics and application.

7. a)
Give the composition and uses of common window glass (soda-lime glass) and boro-silicate glass. 

    b)
Although glass is non-crystalline and is classified as a super-cooled liquid, what microstructural characteristics make it behave as a solid material?

    c)
Why must glass products be annealed after forming operations?
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8. a)
What are CMCs? Explain with examples.

    b)
What is HIPing? How is it useful for manufacturing of CMCs?

    c)
A Ceramic-Matrix composite made with continuous-SiC fibers embedded in a glass ceramic matrix. 

i) Calculate the tensile elastic modulus of the composite under isostrain conditions.

ii) Calculate the stress σ at which the cracks start to grow.

Data given:

	Glass- Ceramic matrix
	SiC fiber

	E= 94 GPa
	E = 350 Gpa

	KIC = 2.4 MPa √m
	KIC = 4.8 MPa √m

	Largest pre existing flaw is 10 μm in diameter
	Largest surface notches are 5 μm deep.
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1. a)   
Explain why there are more metallic elements than non – metallic elements               in the periodic table?

    b)   
Covalent bonds are directional; ionic bonds are not. Why?

                    

    c) 
Name the different crystal systems and explain their distinguishing                  characteristics.

2. a)
Discuss different types of crystal structures in metal with appropriate examples.

    b)
Explain the significance of Miller indices.

    c)
Draw the cooling curves for a pure metal, Solid Solution, compound and explain the differences. 

3. a)
Explain the meaning of the term ‘cored dendritic structure’ as applied to solid solution alloys.  Describe how the cored structure is formed when such an alloy is cooled.  What are the disadvantages, if any, of this types of structure?

    b)
Outline the methods used to eliminate dendritic coring.

4. a)
What are the three variables that determine the microstructure of an alloy.

    b)
What thermodynamic condition must be met for a state of equilibrium to exist?

5. a)
What is meant by incubation period?

    b)
Why do you obtain a C-shape in the TTT diagram?

    c)
What is an athermal transformation?

    d)
Compare the structural features of Pearlite with that of Bainite.

6. 
Describe (i) Dielectric ceramics (ii) Ferro-electric ceramics (iii) Piezo-electric ceramics and (iv) Semi-conductor ceramics.

7. a) 
Write short notes on the following:

(i) Flint glass (ii) Safety glass (iii) Common glass (iv) Bullet proof glass.

     b)
Write short notes on the following:

(i)  Annealing of glass 
(ii) Fabrication of glass

(iii)  Silvering 


(iv) Glass industry in India.
      
8. a)
What is MMC? Where are they used? Classify the MMCs according to the type of reinforcement.           
    b)
Discuss about the following with relevant examples and applications:

i) Continuous- fiber reinforced MMCs.

ii) Discontinuous- fiber reinforced MMCs.

iii) Particulate reinforced MMCs.
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1. a)
Describe with the aid of sketches about the mechanism of crystallization of                          pure metals.

    b)
Draw the cooling curve for a long freezing range alloy and explain the salient   points in it.
2. a)
What important factors control the type of structure developed in Ionic solids and covalent solids?  Illustrate your answer with appropriate examples.

    b)
Explain the basic requirements for the formation of interstitial solid solution with suitable examples.

    c)
Explain the term “SUPER LATTICE” with the help of a sketch.

3. a)
How does the constitution of alloys affects their physical and mechanical properties?

    b)
Illustrate your answer with diagrams covering the basic types of binary alloy systems.

4. a)
What is the distiniction between hypoeucectoid and hyper eutectoid steels?

b)
In a hypoeutectoid steel, both eutectoid and proeutectoid ferrite exist.  Explain the difference between them.  What will be the carbon concentration in each? 

5. a)
What is pearlite?

    b)
Discuss the effect of cooling rate on formation of pearlite.

    c)
Compare the structural features and properties of pearlite, bainite and martensite.

6. a)
What is meant by breakdown voltage? Explain disruptive breakdown and thermal breakdown of ceramic materials.

    b)
How breakdown of ceramics occur? What are preventive measures?


7. a)
What are cermets? Describe the various types of cermets compositions.

    b)
Describe in brief the technology of production of cermets.

    c)
Discuss the fields of application of different cermets.

8. a)
What are C-C composites? What is the primary advantage or characteristic of C-C composites over other material combinations?

    b)
Write the applications of Carbon-Carbon composites.

    c)
Explain the methods of manufacturing of C-C composites.

    d)
How the C-C composites get fractured?
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