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Answer Question No.1 which is compulsory and any five from the rest.
The figures in the right hand margin indicate marks.

1. Answer the following questions. (2 x 10)
a) What is a composite material?
b) Distinguish among special orthotropic lamina and general orthotroplc lamma
c¢) What are cermets? Give advantages of cermets? ZWTRAL 4
d) Give a brief classification of composite materials? U
e) What is the 51gn1ﬁcance of remforcement?

i) Give stress — strain diagram of following fibers in the same plof/ ﬁhr(wu;;/
Carbon, Boron, Aramid, and E-Glass. il
j) What is Stacking sequence? Elaborate with example.

2. (a). Derive the stress-strain relationship for a transversely isotropic material. (5)
(b). Derive rule of mixture for Youngs modulus when the composite having single matrix
and number of fibers. (5)

_¥- For a composite CFRP, calculate the following transformed matrix for a unidirectional
lamina with the fibers oriented at 45° to the X (stress) axis.

Given: E|; = 135GPA Ei12=8GPA G2=7.1GPA viz = 0.32. (10)
4. Explain the following phenomena for continuous FRCM
(a) Failure due to compressive load acting in the direction of the fibers. (5)
(b) Transverse failure of the composites. (5)
15/., (a). Compare the longitudinal and transverse stiffness of two composites with the same
matrix but different fibers. For the first case( E¢/ Er,, ) = 60 and for the second case
( Es/ En )2 = 30. Assume V¢=0.5 . (6)
(b). With neat sketches, elaborate the filament winding technique for manufacturing of
composite material. (4)
6. (a). Explain with sketch Resin Transfer molding process. (5)
(b) Describe an injection molding process. (5)
7. fora lamina with fiber orientation 60° to the horizontal, loaded as;
- =-3.5 MPa, oy=7 MPa, txy=-1.4 MPa.
leen E,= 14 GPa, E;=3.5 GPa, G12=4.2 GPa, v,;2=0.4.
Determine ex ey and yyy, (10)
8.  Distinguish between: (25%4)

a) Lamina and laminate;

b) Micromechanics and Macro mechanics;

c) Isotropic materials and Transversely Isotropic Materials;
d) Thermo plastics and Thermoset;



