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Relationships between Transverse Impact Deformation and
Microstructure of 3D Braided Composites
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Abstract: The transverse impact experiments of three-dimensional four-directional (3D4D) and three-
dimensional five-directional (3D5D) braided composites were conducted on a modified split Hopkinson
pressure bar (SHPB) testing system. In order to investigate the effects of microstructures on transverse
impact deformation, we recorded impact deformations and damages under transverse impact loading by
high speed camera. The results show that 3D5D braided composites could undertake higher impact load
while the impact deformation is smaller than that of 3D4D braided composites. The main failure mode of
3D5D material is matrix crack and fiber breakages for 3D4D braided composites. Due to the presence of
straight axial yarns in 3D5D braided composite, the stress spreads along the axial direction, thus
obtaining the improved anti-impact performance.
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Table 1 Parameters of 3D braided composites
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Fig 3 Diagram of transverse impact test
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Table 2 Maximum impact displacement of 3D4D and 3D5D

samples under three impact gas pressures
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Fig 10 The schematic diagram of stress state of the axial
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