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Abstract

Three-dimensional (3D) braided composites are a kind of advanced composites which are used in the
aeronautical and astronautical fields more widely. In this paper, the shortages and disadvantages of the
traditional 3D braided composites are analyzed, and possible improving approaches are presented, a new
structure of composites is developed, which is 3D full 5-directional braided composite. In allusion to 3D
full 5-directional braided composite, its four-step braiding technics is studied and realized, and the motion
and space orientation of yarns in different control areas are described in detail. The geometric unit cell
models of the 3D full five-directional braided composite are built on the above research. By means of
analyzing the spatial configuration of yarns and establishing reasonable assumptions, the fiber volume
content of the 3D full five-directional braided composites is calculated, and the relationships between the
fiber volume content and braiding technics parameters are analyzed. This paper lays the foundation for
mechanical properties research of the material.



