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16.9 This problem asks for us to determine if it is possible to produce a continuous and oriented aramid
fiber-epoxy matrix composite having longitudinal and transverse moduli of elasticity of 35 GPa and 5.17 GPa,

respectively, given that the modulus of elasticity for the epoxy is 3.4 GPa. Also, from Table 16.4 the value of E for
aramid fibers is 131 GPa. The approach to solving this problem is to calculate values of V; for both longitudinal and

transverse cases using the data and Equations 16.10b and 16.16; if the two V values are the same then this

composite is possible.
For the longitudinal modulus E  (using Equation 16.10b),

E

o = En(1 = Vg) + EqVy

35GPa = (34 GPa)(1 - Vg) + (131GPa)vy

Solving this expression for Vy (i.e., the volume fraction of fibers for the longitudinal case) yields Vg = 0.248.

Now, repeating this procedure for the transverse modulus E, (using Equation 16.16)

EmEf
E =
ct (1—vft)Ef +V4E

m

(3.4 GPa)(131 GPa)

5.17 GPa =
(1-V) @31 GPa) + V(3.4 GPa)

Solving this expression for Vi (i.e., the volume fraction of fibers for the transverse case), leads to Vg = 0.351.

Thus, since Vg and Vi, are not equal, the proposed composite is not possible.
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