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Laminated Plate Theory of Three-dimensional

Four-directional Braided Composites
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Abstract This paper describes a methodology for predicting the elastic properties of three-dimensional four-direc-
tional braided composites based upon the classical laminated plate theory and the inclined lamina model. In this model,
a representative volume element is defined by the total thickness of composites, the braiding width and the braiding
pitch, and further simplified as an assemblage of inclined unidirectional laminae with different local on-axis coordinate
system. The intercrossing influence between the laminae is simplified by the volume averaged properties of each lamina.
The strain and curvature of the volume element geometrical mid-plane is assumed to be uniform. In addition, the influ-
ence of the braiding yamn pattern and the surface yam is also included in the analysis. Finally, comparisons show that the
predictions and experimental data have good coincidence.
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Fig.1 Three-dimensional four-directional braided preform
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Fig.2 Movement traces of the braiding yarns in the

cross-section of composites
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Fig.4 Inclined lamina model of the three-dimensional
four-directional braided composites
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Tab.1 Braiding parameters and experimental data for tensile testing of composite specimens
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