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Open-Hole 3D Braided Composites Strength
Prediction and Stress Analysis
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Abstract: The stress concentration caused by notches is a common engineering issue for composite structure appli-
cation. 3D braided composite possess excellent damage tolerance compared to common laminates. The tensile prop-
erties of 3D braided composite with open-hole and un-notched were experimentally examined. The mechanic proper-
ties of 3D braided composite in other directions are predicted using FGM ( Fabric Geometry Model) and finite ele-
ment analysis. The stress distributions around the hole and perpendicular to the loading direction are analyzed based
on Abaqus software. The simulation results were compared with Lekhnitskii’s analytical study. The open-hole
strength of 3D braided composite was predicted respectively using Average stress failure criteria, Point stress failure
criteria (PSC) , and also the progressive failure analysis based on different failure criteria. The predicted strength
results were compared to the experimental values. The results show the PSC predicted strength matched the experi-

ment, while the progressive failure analysis can predict the failure initiation, propagation and final failure mode.

Keywords: 3D braided composite; open-hole; strength prediction; progressive failure; stress; simulation; FGM
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