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(*) Instructions to candidates:

1) Figures to the right indicate full marks.
2) Use of scientific calculator is allowed
3) Use suitable data wherever required

4) Al questions are compulsory. Solve any two sub questions each from each

3,4,5,and 6 respectively .’
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[Max. Marks: 60]

Question 1 ,2,

Q. No Question Description Max, o " BT Le lj
R P Marks |mapped I heve
Q.1 |.a) Classify the Composite Materials with suitable examples [5] 1 Understand |
b) lllustrate the role of matrix and fibers in fiber reinforced
composite materials [5] 1 | Understand
c) Discuss -the applica‘tions‘ of composite materials in »
various industries : ' 5] 1 Understand
Q.2 | a) lilustrate the spray layup process of cc};nposite material [5] 2 Understand
manufacturing with neat sketch along with its advantages,
limitations, and applications.
b) Mlustrate the filament winding process of composite [5] 2 Understand
material manufacturing with neat sketch along with its 3
advantages, limitations, and applications.
c) Describe the pultrusion process of comp‘osite material | [5] 2 A
- : . . __ SR T ) _ Understand
‘manufacturing with neat sketchalong with its advantages, | - :
limitations, and applications. _ '
0.3 | a) lilustrate flexural test as per ASTM standard with neéat| [5] 3 * Understand
| sketch with respect to ASTM standards used, specimen
dimensions with sketch, failure modes and acceptable
failure patterns.
b) Ilustrate tensile test as per ASTM standard with neat | [5] 3 Understand
sketch with respect to ASTM standards used, specimen
dimensions with sketch, failure modes and acceptable
failure patterns.
c¢) Describe compression test as per ASTM standard with [5] 3 Undel'Stafld

neat sketch with respect to ASTM standards used,

specimen dimensions with sketch, failure modes and '

acceptable failure patterns.
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Q.4

a) Proove the expression E, = E.V, + E._V.
c fv'r m'vm

for Youngs Modulus of composite laminate in terms of
volume fraction and modulus of fiber and matrix based on
strength of material approach (ROM)

.

|’b)" Estimate longitudinal modulus and -tensile'fs‘tréngth' of

UD composite containing 60% carbon fibers by volume in

epoxy resin. Given: Modulus and strength of carbon fiber-

is 294 GPa and 5.6 Gpa respectively. Modulus and

strength of epoxy based matrix is 3.6 Gpa and 105 Mpa
respectively. : »

¢) Longitudinal modulus of glass reinfo_rcéd lamina is to be
doubled by substituting some of the glass fibers with

‘| kevlar fibers. The total fiber volume (kevlar+glass) remains

unchanged at 0.5 Calculate volume fraction of kevlar
ﬁberS. GiVen Ekevlar = 220 Gpa ) Eglass = 75 Gpa . E"\jﬂtrm
=5.5Gpa " ‘

Apply

- Apply

Apply

Q.5

a) Formualte the stress-strain relation for two-dimensional
orthotropic lamina in terms of both stiffness and
compliance matrix. Also state the relations for each

constant of stiffness and compliancé matrix. .

b) Reduced stiffness matrix [Q]an orthotropic lamina is

given below. Determine Ej, Ej, Gis and vyp of orthotropic’

lamina.
132.00 5.04 0O
[Q] = [ 5.04 2519 0} GPa
o o 7l

c) For a given reduced stiffness matrix [Q] , calculate the
transformed reduced stiffness matrix [Q] at 600
O[30 14 |
[0] =‘[1.4 5 0 ]GPa
0 0 07

Apply

Apply

Apply

Q.6

a) Proove the expression for the Classical Lamination
Theory (CLT) and formulate the matrices A, B , Cand D.

1. b) A [+45/-45/-45/+45] symmetric 1amina-’f_e‘”subjected‘ o
“Ny =1 and with extensional stiffness matrix [4] given as

187 434 0
[A] =]4.34 101 0

0 0 107
Estimate the midplane strains.

¢) Determine extensional stiffness matrix [A] matrix for a

three-ply [0/90]s laminate . Transformed reduced

stiffness matrix [Q]for 0° and 90° are given below. Each
lamina is 0.004 thick. -

8 2 0 102 0
[Qlo = [2 10 OJ [Qlog = [2 18 0}
0O o0 7 0O 0 7

[5]

Apply

~ Apply

Apply

- Page2of2




