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8 .E . / B.Tech. (Full T ime) D E G R E E E N D S E M E S T E R EXAMINAT IONS, N O V - DEC 2013 

M E C H A N I C A L E N G I N E E R I N G B R A N C H 

F O U R T H S E M E S T E R - ( R E G U L A T I O N 2004/2008) 

M M P . f t l / M E 282/ME 9252 - E N G I N E E R I N G M A T E R I A L S AND M E T A L L U R G Y 

Time: 3 hr Max. Mark: 100 

P A R T - A (10X2 = 20 Marks) 

1. Name two methods of construct ion of p h a s e d iagrams. 

2. What is the principle of zone refining? 

3. What are the di f ferences between sintering and cast ing? 

4. What is meant mean by pinning effect during recrystal l izat ion? 

5. Mention the composi t ions of any two Super al loys. 

6. Name a modif ier and its role in product ion of spheroidal graphi te iron. 

7. What is glass transit ion temperature? 

8. Why whiskers possess high strength? 

9. What is the di f ference between anelastic and viscoelast ic behaviour? 

10. How ducti le brittle transit ion temperature is determined? 

P A R T - B (5 X16 = 80 Marks) 

11 . (a) (i) Draw I ron- I ron Carb ide equi l ibr ium d iag ram, name the var ious region, l ines and the 

invariant react ions. (8) 

(ii) Calculate the percentage of pro-ferr i te, pearl i te, ferrite and cement i te be low eutectoid 

temperature for steel wi th 0 , 6 % C content . (8) 

12. (a) (i) Compare pearlitic and martensit ic t ransformat ion. (8) 

(ii) Brief on the age hardening of AI -4 .5%Cu alloy. (-8) 

(OR) 

(b)(i) Brief on Jominy end quench test and interpretat ion of results. (8) 

(i i)Brief on the types of carburiz ing and need for post carbur iz ing heat t reatments. (8) 

13. {a) (i) List the effect of al loying Si and Cr on propert ies and st ructure of s teel . (4) 

{i i) Classify stainless steels, and list their composi t ion, proper t ies and appl icat ions. (12) 

(OR) 

(b) (i) Brief on Tool-steel, thei r types and typical heat t reatment-cycle. (10) 

(ii) List the typical appl icat ions o f Bronze, Ti-6AI-4V and Magnes ium alloy. (6) 



14. (a) . List the propert ies and appl icat ions of the fol lowing mater ia ls. 

(i) Nanomater ia ls - (4) 

(ii) P M M A (4) 

(iii) HOPE (4) 

(iv) Si l icon Carb ide {4) 

(OR) 

(b) (i) Tabulate the proper t ies and appl icat ion of dif ferent types of compos i tes with sui table 

example . 

15. (a) (i) ©rief on the mechan ism of-creep. (8) 

(ii) Draw a typical S-N curve and brief on the inf luence of any T W O des ign parameter 

and metal lurgical propert ies. (8) 

(OR) 

(b) Brief on any FOUR type of strengthening mechan isms. 


