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(*) Instructions to candidates:
U Answer Q.1, Q.2, Q.3, Q'4 OR Q'5, Q'6 OR Q'7' Q'8 OR Q'9

Z,l Figures to the right indicate full marks'

3i Use of scientific calculator is allowed

4l Use suitable d'ata where ever required

Q.U a) State and explain the fiber factors and matrix factors that

contribute to ihe Mechanical Performance of composites.

OR

b)ExplainwithneatsketchCompressionMoldingprocessof
composite manufacturing. State its advantages, limitations and

aPPlications.

Q.2 a) Write a short note on Prepregs

OR

bl The longitudinal modulus of a glass reinforced plastic lamina is

to be d"oubled by substituting some of the glass fibers with

carbon fibers. The total fiber volume fraction remains

unchanged, at o.5. calculate volume fraction of carbon fibers'

E"= 300" GPa (c = carbon fiber), Fg= 70 GPa (g = glass fiber),

E*= 5 GPa-

Q.3) a) Define the term volume fraction and obtain the expression for

volumefractionoffiberforcompositelaminate.
OR

b) Explain with neat sketch Representative Volume Element (RVE)

e.4 a) State the Tsai-Wu failure criteria for 2D case and determine its
coefficients. Explain various ways for finding the value of

coefficient Frz.
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b)

Q.5 al

b)

Q.6) a|

bl

c)

Q.7 a)

bl

Q.8

Q.e

state the expression for transformation of stress and strain'

Write the relationship between elements of the reduced

stiffness matrix iQ] an* transformed red.uced stiffness matrix

r0l
OR

ForaGraphite/epoxyunidirectionallamina,findi)Compli"l":
Matrix, ii)'reduced stiffness matrix , and iii) Strains in the 1-2

coordinate system if the applied stresses are or=ZltlPa '
oz= *3MPa , rrz= 4ktPa Given: Er=181 GPa, Ez= l-0'3 GPa'

Glp= 7.17 GPa,vlZ = 0.28 .

State the expression for transformation of stress and strain'

write relationship between elements of the compliance matrix

[S] and transforrned compliance matrix t'fl
For antisymmetric laminates show that the terms Aro, Azo, Dro,

Dzo dt9 ZO|O

Explain how laminates are coded with suitable example.

obtain the equations for midplane strains and midplane

curvatures 
OR
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[4 marks]

[4 marksl

Show that for a symmetric laminate there is no coupling [6 marks]

between extension and bending responses.

What are the types of laminates given below? Mention which [8 marks]

elements of [A], [B], tD] are zero for each of them'

(i) t*45 lt4sl (ii) t30/-4sl-3ol4sl (iii) [t0]
(iv) [0/e0 loleol (vl plasleal'4s1 (vi) [0/e0]"

Determine [A], [B] a"nd [D] matrices for l-60/0l+o0l laminate [l4marks]
with the foliowing lamina properties laminate. Thickness is 0.2

mm. The material properties are Er=140GPa, E,z= 10 GPa,

Eo= Grz=6 GPa, ue = O.3.

OR

Derive the strain-displacement equation for laminate using CLT [14 marks]

approach. obtain the expression for Force and Moment
resultants related to midplane strains and curvatures. List
down the steps for analyzing a laminate composite subjected to
the applied forces and moments.

2


