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Abstract: Based on the four-step braiding process and the motion law of yarn carriers, the spatial move-
ment traces of braiding yarns are studied for 3-D five-directional and full five-directional braided compos-
ites. And the topology geometrical models for the interior, surface and corner regions of the preform are
established. The spatial yarn path is fitted by a series of position nodes and linear interpolation function
method. Considering the squeezing situation between yarns and with the assumption that the cross-sec-
tion of braiding yarn is elliptical, the axial yarn and the axial static yarn are square, and the parameter-
ized three unit-cell structure models of 3-D five-directional and full five-directional braided composites
are founded. The formulas of fiber volume fraction are given and the axial advantages of 3-D full five-di-
rectional braided composites are shown through a comparative analysis. The surface multi-cell structure
model of 3-D five-directional braided composites and the cross-section of interior unit-cell model of full
five-directional braided composites are analyzed and compared with the actual specimen structure, which
verified the rationality and effectiveness of the structure models.
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