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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 

VI S e m e s t e r 

ML5601 - C O M P O S I T E M A T E R I A L S 

(Regu la t ion2019) • 

T ime :3h rs Max.Marks : 100 

O n comp le t i on of t h i s c o u r s e , t he s t u d e n t s c a n a b l e to 

C O 1 Design and fabricate composite structures 

C O 2 Identify suitable p rocess for different composite components 

C O S Design new composi tes materials for specif ic requirement. 

0 0 4 T e s t and character ize the composi tes and qualify for the engineering acceptance 

C O S Develop and use the constitutive equation for the composite components design 

B L - B loom'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 Q x 2 = 2 Q M a r k s ) 

(Answer all Quest ions) 

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

1 Composi te Mater ia ls cannot be used a s a matenal for f ishing boat: 

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

2 1 2 

2 W h y in f iber form, the f ibers a re f lexible? 2 1 1 

S Wha t a re p repregs? 2 . 2 1 

4 Class i f y the interface bonding b a s e d on the wetting angle 2 2 1. 

5 Dist inguish between interface and interphase 2 S 2 

6 W h y sur face treatment of f ibers n e c e s s a r y ? 2 3 2 

7 What are the w a y s the porous structure of C / C composi tes c a n be 

e l iminated? 

2 4 1 

8 W e a k interface bonding is des i red in C M C - T r u e or fa lse Just i fy 

your a n s w e r 

2 4 2 

9 What is symmet r i c and quas i isotropic laminates 2 5 2 

10  Calcu la te the nuniber of layers in the laminates: 

( (± 4 5 /±60)2 / 9 0 2 / 0 2 )3)s 

2 5 • 2 

P A R T - B ( 5 x 1 3 = 6 5 M a r k s ) 

(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)( i ) Il lustrate the strengthening mechan ism of particle reinforced 

composi tes and F iber reinforced composi tes. 

8 1 3 

(ii) Y o u a re a s k e d to se lec t Carbon f ibers for a high temperature 

application. Sugges t your select ion with proper justif ication 

5 1 3 

O R 

11 (b) (i) How do you se lec t the matrix and reinforcement mater ia ls for 

P M C , M M C and C M C . 

8 1 3 

(ii) Wha t type of types of g l ass f ibers will you suggest for f r ames of 

doors 

5 1 3 

1 2 ( a ) Exp la in a sui table technique to produce composite helmet and 13 2 3 
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O R 

1 2 ( b ) S u g g e s t a s u i t a b l e m e t h o d a n d a s s o c i a t e d c o m p o n e n t s 

s e l e c t i o n to f a b r i c a t e t he c o m p o s i t e c o m p o n e n t s h o w n 

13 2 3 

1 3 ( a ) A f iber reinforced composi tes fai ls at lower s t ress due to 

imperfect interface binding, suggest different m e c h a n i s m s 

responsib le for bonding at the interface. 

13 3 3 

O R 

1 3 ( b ) AI-TiB2 composi te produced by stir cast ing has porosity and 

imperfect bonding, suggest an alternate route to produce the 

s a m e 

13 3 3 

1 4 ( a ) Der ive an express ion for E l and E 2 of composite 13 4 3 

O R 

14 (b)(i) Sugges t and expla in a suitable reaction to fabricate nitride b a s e d 

C M C 

8 4 • 3 

(ii) Descr ibe liquid impregnation technique to fabricate g lass b a s e d 

composite 

5 4 3 

1 5 ( a ) Der ive reduced compl iance matrix for laminate. 13 5 3 

O R 

1 5 ( b ) C o n s i d e r a t h r e e p ly l a m i n a t e . T h e top a n d bot tom l a y e r s 

a r e e a c h 3 m m th ick a n d o r ien ted a t 4 5 ° to t he l a m i n a t e 

r e f e r e n c e a x i s , w h e r e a s t he 6 m m th ick m idd le l a y e r is 

o r ien ted at 0 ° . T h e s t i f f n e s s ma t r i x Q, re fe r red to t h e 

p r inc ipa l m a t e r i a l d i r ec t i ons a r e t he s a m e for the two l a y e r s 

2 0 0 .7 0 

Q i j = 0 .7 2 .0 0 G P a 

0 0 0 .7 

F i n d t he [Qij]45 a n d t h e n c o m p u t e [A ] , [ B ] , a n d [D ] for th is 

l a m i n a t e 

13 5 3 

P A R T - C ( l x 1 5 = 1 5 ( V l g 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. Ident i fy a n d e x p l a i n a s u i t a b l e fabr ica t ion t e c h n i q u e w h i c h 

s h o u l d h a v e a s h o r t e r p roduc t ion t ime for fab r i ca t ing t he 

fo l lowing c o m p o n e n t . D e s c r i b e in de ta i l s of t he p r o c e s s . 
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