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Part - A 



      Max.Marks:25
Answer all QUESTIONS

1. Draw the unit cells of BCC, FCC, HCP crystal structures. 




(3M)

2. Grain boundaries are often causing for creep failure of metals. Why? 


(3M)

3. Explain alpha titanium alloys and their uses. 






(3M)

4. Which type of steel is suitable for car bodies? Explain. 




(3M)

5. What is carburizing process? 








(3M)

6. What are maraging steels? 








(2M)

7. Discuss the Hume –Rothery rules for the solid solubility of one element in another.
(2M)

8. What are the different types of cast irons? 






(2M)

9. Is steel a composite? Justify. 








(2M)

10. Define Phase Rule. 










(2M)









Part – B


      Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
Note:- All sub-sections of a question must be answered at one place only

1. (a) How does grain size influence the mechanical properties of materials? Describe any two 
methods of determination of grain size.  

(b) Theoretical strength of pure and perfect crystals are higher than the strength of crystals 
with dislocation? Justify the Statement.
2. (a) Explain briefly the types of fatigue loading.
(b)Explain the generalized creep behavior with the help of a typical creep curve.
3. (a) What alloying elements are commonly used in the commercial aluminium alloys and 
explain their effect on structure and properties of its alloys? 

(b) ) Draw Cu-Ni phase diagram and indicate the phases, temperatures and compositions? 

4.  (a) What are the applications and limitations of Fe-Fe3C phase diagram? How are these 
limitations overcome? 

(b)  State and describe various factors affecting the properties of cast Irons.
5. (a) Draw TTT diagram for an eutectoid steel and indicate transformation products. 

(b) What are the materials used for gears? Justify the answer by explaining about the 
composition, properties and microstructure of the materials.
6. Write short notes on: 

a) Reinforced materials 

b) Metal Matrix composites

7. (a) Discuss binary alloy phase diagram.
(b) What are the characteristics of titanium that makes it attractive for certain engineering 
applications? 

8. (a) What is grey cast iron? Explain its uses? 

(b) Recommend a heat treatment process to improve the machinability of high carbon steel. 
Explain the process and indicate the microstructures desired. 
-- 00 -- 00 --



Regulations:


A15








PAGE  
Page 1 of 1

