
RoIINo. 
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M A T E R I A L S S C I E N C E A N D E N G I N E E R I N G 

IV S e m e s t e r 

ML5405 - P O W D E R M E T A L L U R G Y 

(Regu la t ion2019) 

Max.Marks : 100 T i m e : 3 h r s 

The S tudents wil be able: 

C G I T o c lass i fy the var ious powder production methods and the Powder conditioning t reatments. 

C 0 2 T o interpret the var ious character is t ics of metal powders. 

C O S T o compare the different compact ion p rocesses and identify a sui table compact ion 

methodology for a component meant for speci f ic application 

0 0 4 T o explain the sintering m e c h a n i s m s and the var ious types of Sinter ing p r o c e s s e s a s wel l 

a s the finishing p r o c e s s e s 

C O S T o qet acquainted with the aoDlications of var ious powder metallurqv components . 

B L - E Sloom's Taxonomy L e v e l s 

( L l - R e m e m b e r i n g , L2-Understanding, LS-Applying, L4-Analys ing, L5-Eva lua t ing , L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 

( A n s w e r al l Q u e s t i o n s ) 

Q.No. Q u e s t i o n s Marks C O B L 

1 Dist inguish between blending and mixing 2 1 2 

2 W h a t is shott ing? 2 1 1 

S How do you calculate green st rength? 2 2 1 

4 Wha t is tap dens i ty? 2 2 1 

S Name any four methods of powder compact ion without application 

of p ressu re? 

2 3 2 

6 Wha t are the major defects in die compact ion? 2 3 2 

7 W h a t is the use of infiltration in P M ? 2 4 1 

8 Is resintering adv isab le for P M components? 2 4 2 

9 C o m p a r e the properties of s intered components with rolled 

components. 

2 S 2 

10 Al loys with e lements Immiscible in nature can be formed by P M 

method- T rue or fa lse-Just i fy your a n s w e r 

2 S 2 

P A R T - B ( 5 x 1 3 = 6 5 M a r K § ) 
(Rest r ic t to a max imum of 2 subdiv is ions) 

Q.No. Q u e s t i o n s Marks C O B L 

11 (a) Sugges t a suitable technique and relevant controlling parameters 

to produce spher ica l part ic les 

13 1 3 

O R 

11 (b) Exp la in how effective powder conditioning impacts the density of 

the green body. Prov ide examp les of different powder 

conditioning. 

13 1 3 

1 2 ( a ) Sugges t and explain the character izat ion techniques for s h a p e 

and sur face a r e a measu remen ts of powders 

13 2 3 

O R 
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1 2 ( b ) Plot the particle s ize distribution cun/e ( a s s u m e the f requency) for 

a s ieve of varying m e s h s i ze ranging 400 ,325 ,230 ,200 ,140 ,100 

and 70 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

13 2 3 

1 3 ( a ) Sugges t a suitable technique to compact A lumina powders and 

provide influencing factors and die des ign 

13 3 3 

O R 

1 3 ( b ) Des ign the compact ion dies by following the des ign 

considerat ions 

13 3 3 

1 4 ( a ) Apply suitable sintering techniques for sintering Alumina powers 

compact and explain how different var iab les affects the sintering 

13 4 3 

O R 

1 4 ( b ) Exp la in the effect of different a tmosphere on sintering metals and 

al loys 

13 4 3 

1 5 ( a ) Apply the principles of powder metallurgy to break l iners 13 5 3 

O R 

1 5 ( b ) Apply the knowledge gained in power preparation, compact ion 

and sintering, design a P M rote to fabricate cemented carbide 

cutting inserts 

13 5 3 

P A R T - C ( 1 x 1 5 = 1 5 M a r k s ) 

( Q . N o . 1 6 is c o m p u l s o r y ) 

Q.No. Q u e s t i o n s Marks C O B L 

16. J tes ign a p rocess s e q u e n c e to fabricate self-lubrication bearing 

through P M route and suggest n e c e s s a r y post sintering 

operat ions 

5 4 
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