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Abstract: 2. 5D woven composites are now in wide use, yet their failure mechanism is not clearly understood.
From the tensile tests of 3D woven composites, the original yield condition and criteria of 2. 5D woven compos-
ites loaded in weft are deduced based on the hypothesis that the matrix and fiber within the warp curved layers
possess equal stress along the weft. To verify the original yield condition and the yield criteria, 12 samples of
2. 5D woven composites with three different structures are selected for tensile tests in which the samples are
loaded in the weft direction. Experiment results of these tests and examples in literatures are in good agree-
ment with the outcome of the yield criteria. The conclusion is drawn that transverse cracks of the matrix is the
direct reason of original yield. Original yield criteria of 2. 5D woven composites are relative only to the fracture
volume of warp in warp curve layers, the modulus of fiber and matrix, and the strength of the matrix, and
they seem to have no relationship with the number of layers and warp direction. The strain of the matrix is lar-
ger than that of the composites because of the different moduluses of its components when it is loaded in weft.
Original cracks begin at places crowded with fibers, and spread in resin channels, which are prevented by fiber
when they spread to tows.
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Fig. 2 Test samples of 2. 5D woven composites
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Table 1 Contrast of results in yield points between calcula-
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