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Abstract On the basis of the established 3D unit cell model of 3-dimensional (3D) five-directional braided
composites , a tensile strength numerical model was proposed via 3D finite element analysis (FEA) compared with Iso-
strain assumption and maximum stress failure criteria. The predictive strength was in good agreement with available
experimental data, which demonstrated the applicability of the presented model. The numerical results show that the

main failure modes of 3D five-directional braided composites are tension of the axial yarn, which are consistent rele-

vant with experimental results.
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Fig. 1  Topological structure of preform
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Fig.2  Micrograph of cross-section
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Fig.3  Solid model of interior unit cell
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Fig.4 Maximal principal stress in different material subjected to z-direction loading
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Tab.1 Comparison of predicted and experimental strengths

N b7 Vi Measured Predicted  Error
o. &
/(%) /% /MPa  /MPa /%
1 17 56.7 0.844 753.2 727.1 -3.4
2 27 55.3 0.813 720.8 697.6 -3.2

3 39.5 57.3 0.823 510.6 568.9 11.4
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Fig.5 Predicted strength versus interior braiding angle
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