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16.18 (a) This portion of the problem calls for computation of values of the fiber efficiency parameter.

From Equation 16.20

E.g = KEfVy + BV,

Solving this expression for K yields

Eog — EpVin _ Fed ™ En(l-V;)

K =
EVs EVs

For glass fibers, E¢ = 72.5 GPa (Table 16.4); using the data in Table 16.2, and taking an average of the extreme E |
values given, E, = 2.29 GPa (0.333 x 108 psi). And, for V¢=0.20

« = 5:93 GPa— (229 GPa)t —02) _ oo

(72.5 GPa)(0.2)

For Vf =0.3

« = 862 GPa— (229 GPa)(l - 0.3 _ .,

(72.5 GPa)(0.3)

And, for Vf =04

« = 116 GPa - (229 GPa)l —04) _ 4,

(72.5 GPa)(0.4)

(b) For 50 vol% fibers (V; = 0.50), we must assume a value for K. Since it is increasing with Vj, let us

estimate it to increase by the same amount as going from 0.3 to 0.4—that is, by a value of 0.03. Therefore, let us

assume a value for K of 0.383. Now, from Equation 16.20
Ecd = KEfVf + Eme
= (0.383)(72.5 GPa)(0.5) + (2.29 GPa)(0.5)
= 15.0 GPa (2.18 x 10 psi)
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