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CME-413 Composite Material Technology
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Note: 1. Attempt any five questions. |
2. Assume missing data, if any |

' [4]

|
|
(i) Micromechanics and Micromechanics l
(i) Lamina and Laminate i

Q-1 (a) Differentiate between:

- (b) Describe one manufactunng method of polymer matrix
composite. . ‘ | [4]

Q-2 (a). Derive the expression of in —plane Shear modulus and
transverse Young's modulus for unidirectional loaded Iamlna
4]

(b) A lamina consists of 100 fibers of 10 pm diameter. The fibers
are 10 mm long. Find the interfacial area. What is increase in
interfacial area if the diameter of fiber reduced to 5 pm and total
volume of fiber is kept constant. [4]

‘Q-3(a) What types of processes are used for recycling of
composites. Explain in detail. '[4]

(b) A glass/epoxy lamina with a 60% fiber volume fraction. Use
the properties of glass and epoxy from Table-1. Determine the
' [4]
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0] Mass fraction of glass and epoxy )
(ii) Volume of composite lamina if the mass of lamina is4

| ka.

]

Table-1 Properties of Glass and Epoxy

| Property Units . Glass  Epoxy
Axial modulus GPa 85 34
Transverse modulus GPa &5 ad
Axdal Polsson’s ratio — o 030
Transverse Polsson’s ratio —_ 020 030
Axial shear modulus GPa 1’42 1308
Axial cocfficient of thermal expansion pm/m/°C 5 63
Transverse cocfficient of thermal expansion  pm/m/°C 5 033
Axial tensile strength MPa 1550 2
Axial comprossive strength MPa 1550 102
Transverse tensile strength MPa 1550 72
Transverse compressive strength MPa 1550 2
Shioar strength MPa B M
Specilic gravity — 25 12

_
DL._ (a) Describe in detail the typical application of polymer
matrix composites. [4]

(b) The reduced stiffness matrix [Q] is given for a unidirectional
lamina is given as follows [41

 [ses1 o0mst
[Q1=|03164 1217 0 | Msi..
0 0 0.6006

What are the four engineering constants, £1, £2, vi2, and G12,
of Em lamina.
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Q-5 (a) Explain the method of amah._ﬁmﬂcz.zm of prepregs

mnsm.ﬁmzn diagram. _< [4]
(b) Find the compliance matrix for a graphite/epoxy lamina. The
material properties are given as [ * [4]

|

Young's modulus: |

mau_._wc GPa; E2=11.3GPa ;. .m._‘wu‘_o.m GPa
Poisson'’s ratio ; .,N d

vi12 u_ 03 ; v23=080 ; v13=027

m:mm_q modulus: _
G12=8.17GPa ; -G23=3.5GPa; | G31=7.5 GPa

Q-6 (a) Find the relationship between the engineering constants
of a three-dimensional orthotropic material and its compliance

matrix. I [4]
(b) >Tmu_mom3m=. field in a body is m?w: by [4]
| =105 (x*+6y +7 xy) :
1tz “.
w=105 (x y +y z?)

Find the state of strain at (x, y, z) nﬁ.n,,.wv
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