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5™ Semester Examination-2012

Composite Materials

Full Marks:-70 Time: - 3 hours

Answer question no-1 which is compulsory and any five from the rest. Figures in
the right hand margin indicate marks.

1.

Answer the following questions: [2x10]

(a) Define a composite material. A standard composite has how many phases ?

(b)What is an orthotropic material? How it is different from an isotropic
material?

(¢) What is the difference between PMC and CMC? Explain with examples.

(d)Cast Iron is a composite or not? Justify.

(e) Why PAN based carbon fiber is better reinforcement than pitch based carbon
fiber?

(f) Find out the fatigue strength of sisal fiber having p= 1.33g/cc, E=38GPa,
0=600MPa, % elongation is 2.3.

(g)Distinguish between micromechanics and macro mechanics of composites?

(h)Name four important fiber properties which influence its’ selection for
composite fabrication.

(i) Which one is the first high strength, high modulus fiber produced by CVD
process? Explain with chemical reaction.

(j) Elaborate the following lamination code. [0/45/90 s

Q.2 (a) Derive the rule of mixture for a unidirectional continuous fiber reinforced

composite. [8]
(b)Calculate the fractional load carried by glass fifiber reinforced composite
having V=60%, E- 72 GPa, E,=3.6GPa. 2]

Q.3 Define the following laminates also write down their stacking sequence

andgeneral code. (i) Unidirectional laminate (ii) angle ply symmetric laminate
(iii) angle ply asymmetric laminate (iv) quasi isotropic laminate [10]
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Q.4 To increase the longitudinal tensile modulus of a unidirectional continuous E-
glass fiber -reinforced epoxy, some of the E-glass fibers arereplaced with T-
300 carbon fibers. The total fiber volume fraction iskept unchanged at 60%.
Assume that the E-glass and T-300 carbon fibers in the new composite are
uniformly distributed. The tensile modulus and strength of the epoxy are 5 GPa
and 50 MPa, tensile modulus and strength of the E-glass fiber are 35 GPa and
2050 MPa, tensile modulus and strength of the T-300 carbon fiber are 75 GPa
and 5030 MPa respectively. Assume that the tensile stress—strain diagram of
the epoxyis linear up to the point of failure.

1) Calculate the volume fraction of T-300 carbon fibers needed in the new
composite to double the longitudinal tensile modulus
2) Compare the longitudinal tensile strength of the ne w composite with that of
the origin al compo site
3) Schematically compare the stress—strain diagrams of the fibers, the matrix, and
the composite [10]

Q.5 A unidirectional discontinuous fiber lamina contains E-glass fiber (E= 70GPa)
in Epoxy matrix (E,= 7GPa, G,= 4.3GPa). The fiber aspect ratio is 50, and the
fiber volume fraction is 0.65. Determine the elastic constants E |}, E 2, v}, and G,
for the lamina when v ;= 0.015 and ng= 0.683.Also calculate their Modulus values
when the fiber has a random orientation. [10]

Q.6 (a) Derive the equations for Stress and Strain Transformations in a Thin
Lamina under Plane Stress and prove that the strain variation through the
thickness of the laminate having K" layers is linear. [10]

Q.7 (a) Explain the stress strain relation of an anisotropic material and show that it
has only 21 stiffness matrix constants instead of 36. [5]

(b) Given 6=1700 MPa, o, =765 MPa, E; =260 GPa, E,=2.8 GPa. Then
Calculate matrix volume fraction, longitudinal strength and modulus of a
composite in which fibers carry 70% of applied load? [5]

Q.8 Write short notes on any two [5+5]

(a) Tensor notations (b) Kelly-Davis model (c) Preparation and properties of
aramids in fiber reinforced composite.




