<HE=E> @2EH7)ATE3A 104 A5 pp.99~ 104 2006'd 114
Dok 22 E Zts SR SEAel Al oS0l et oA

A Study on Prediction of Young's Modulus of Composite with
Aspect Ratio Distribution of Short Fiber
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Abstract : Young's modulus of composite has been predicted by Eshelby's equivalent inclusion method modified

with Mori-Tanaka's mean field theory, where short fibers of aspect ratio distribution are assumed to be aligned.

Young's modulus of the composite is predicted with the smallest class interval for simulating the actual

distribution of fiber aspect ratio, which is compared with that computed using different class intervals. Young's

modulus of the composite predicted with mean aspect ratio or the largest class interval is overestimated by the

maximum 10%. As the class interval of short fibers for predicting Young's modulus decreases, the predicted

results show good agreements with those obtained using the actual distribution of fiber aspect ratio. It can be

finally concluded from the study that if and only if the class interval of short fiber normalized by the

maximum aspect ratio is smaller than 0.1, the predicted results are consistent with those obtained using the

actual distribution of aspect ratio.
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Fig. 1 Analytical model for computing stresses and

strains in both fibers and matrix, (a) the
original problem, which is converted into (b)
Eshelby's equivalent inclusion problem
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Fig. 2 Normalized Young's modulus of the composite
as a function of fiber aspect ratio, where three

stiffness ratios are investigated
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analytical study
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Fig. 4 Normalized Young's modulus of the composite
as a function of normalized class interval and
Young's modulus ratio, where fiber volume
fraction is fixed as 0.2
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Fig. 5 Normalized Young's modulus of the composite
as a function of normalized class interval and
fiber volume fraction, where Young's modulus
ratio is fixed as 50
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