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Statistical treatment of the effective modulus of woven composites

Kyeongsik Woo and Youngwook Seo

ABSTRACT

In this study, the distribution of the effective modulus was investigated statistically. Plain weave structures
were modeled with random stacking phase shift angles and the effective modulus was calculated by the unit
cell analysis. The analysis results indicated that the effect of random phase shift angles was significant on the
modulus distribution. As the number of layers increased, the coefficient of variation decreased and higher

degree of homogeneity was attained.
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h : layer thickness

A : wavelength of the fiber tow

¢y: X-directional(warp directional) phase angle

@,: y-directional(fill directional) phase angle

Ax;: translation in the x-direction of , " to 1% layer
Ay;: translation in the y-direction of ; ™ to 1** layer
E..: effective extensional modulus in x-direction
{/,Y).: Poisson’s ratio

N : number of layers
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-t} (graphic-epoxy)
E,; =206.9 GPa, E;>» = 5.171 GPa,
Vi2 = Vi3 = V3 = 0.25,
G = G;3=2.386 GPa, G,;=2.068 GPa
47 (epoxy)
E=3.45GPa, v=0.35
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Fig. 1. Variation of properties moduli for finite
two-layer plain weave textile unit cell models.
(a) Young’s modulus. (b) Poisson’s ratio.
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Fig. 2. Percent error of sample analysis for two-
layer model.
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Fig. 3. Variation of Young’s modulus and Poisson’s
ratio verses the number of layers for plain weave
textile composites.
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Fig. 4. Normalized distribution of effective
moduli.
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