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Effects of Microstructural Arrangement on the Stress and
Failure Behavior for Satin Weave- Composites
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Abstract

In this study, the stacking phase shift effect on the effective property and stress distribution was investigated for
8-harness satin weave textile composites under uni-axial tension. Textile configurations with varied phase shifts
were modeled by unit cells and repeating boundary conditions were applied at the outer periodic surfaces. The
effective property and stress were calculated by the unit cell analysis using macro-element to reduce the
computational resource. It was found that stresses were dependent on the variation of tow arrangement of adjacent
layers. The in-phase and the shifted configurations showed large differences in the stress distribution pattern. The
stress level was very high in the resin region and the distribution of the maximum stresses was widely scattered.

Keywords : 8-hamess satin weave textile composites, unit cell analysis, macro-element
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28 2 Unit cell and periodicity vectors
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(a) Conventional(NE=12000, 20-node hex)

(b) Macro-element mesh(NE=16, quintic)

28] 4 Conventional and macroelement meshes for
two-layer 8-harness satin weave configuration,
The upper layer shifted by x=0.2q, y=2.2a
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2.2a)
-layer 8-harness satin weave configuration
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8-harness satin weave composites
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