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A Study on the Stiffness/Strength Variation due to Thickness Change
for Thin Plain Weave Textile Composites

Kyeongsik Woo

ABSTRACT

Stiffness and strength variation for thin plain weave textile composites was studied by detailed
three-dimensional finite element analysis. A unit cell analysis strategy based on a superposition
method was employed to avoid solution complexities. Symmetrically and anti-symmetrically
stacked plain weave configurations were considered with discrete material modeling and fiber
tow properties and stresses were transformed for each integration points for improved accuracy.

Results indicated that, due to the low degree of homogeneity in the thickness direction, thin
plain weave textile composite structures showed significant stiffness and strength variation
when the number of layers changed. As the structures get thicker, however, the variation became
less and the both the stiffness and the strength converged.
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Fig. 1. A typical microstructure of a symmetrically
stacked plain weave textile unit cell.
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Fig. 2. Microstructural scale of plain weave textile
composites.
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Fig. 3. Typical identification of unit cell for two
anti-symmetrically stacked plain weave
textile mats.
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plates
Symmetric (1/8 Unit cell) Anti-symmetric (1/4 Unit cell)
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No. of No. of No. of No. of No. of No. of
Layers Nodes Elements %\%ﬁ% Layers Nodes Elements ‘%%’;35?
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Fig. 8. Continued.
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