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Finite Element Analysis on Lateral Compressive Property of 3D Woven Composite

FENG Guyu' CAO Haijian"’ QIAN Kun' LU Xuefeng' YU Kejing'

(1 Key Laboratory of Eco-Textile of Ministry of Education,Jiangnan University, Wuxi  214122)
(2 College of textile and clothing, Nantong University, Nantong 226019)

Abstract  Mapping software Pro/E 5.0 was used to build structure models of 3D angle-interlock composite in
warp and weft directions. Finite element analysis software ANSYS was used to simulate the lateral compressive proper-
ties of the 3D composite in warp and weft directions. The mechanical behavior of the composite was predicted by inves-
tigating the stress and strain distribution of fiber and resin under lateral compressive loads.In addition , the lateral com-
pressive property between warp and weft directions was compared with each other. Results showed that the lateral com-
pressive property of the 3D composite is obviously anisotropic, behaving as the lateral compressive property in weft di-
rection better than that in warp direction. Fiber made the major contribution for subjecting the load, while the resin
made the major contribution for deformation.Fibers parallel to the lateral direction are subjected to larger load , while fi-
bers perpendicular to the lateral direction are subjected to smaller load.
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Fig.1 Diagram of fibers cross section
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Tab.l Parameter of material in structure model of composites

g B/ geom™ BIPERIE/GPa JRALL PSR/ MPa
E s LF 4 2.5 70 0.25 1000
E51 34 1.2 1 0.38 70
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Micro-structural model of 3D composites
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Fig.3  Structural model of 3D composites after meshing
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Fig.4 Distribution of side compression stress and shear strain of 3D composite
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Fig.5 Distribution of side compression stress and shear strain of fibers and resin in warp directions
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Fig.6  Distribution of side compression stress and shear strain of fibers and resin in weft directions
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