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Abstract Based on the observation of the meso-structure of 2. 51D braided composites, a three-dimensional mechanical
model is presented, which is more stable and is able to reflect the structure of this composites. The relationship between the
fiber volume and geometric parameters is deduced by using this model. The stiffness average method (SAM) and finite ele-
ment method (FEMD are adopted to predict the effective mechanical properties. The elastic constants varying with the change
of fiber volume, warp density and welt density are analyzed. Both of the predicted results show the camber angle does not
noticeably affect the elastic properties, but has a notable impact on the meso-stress field. The theoretical prediction is in ac-
cordance with the FEM results, which verifies the validity of the model.
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Tab.1 Basic parameters of fibers and matrix of 2. 5D braided composites
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