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Study on compression behavior of three-dimensional hollow fabric

reinforced composites
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Abstract: Three-dimensional hollow fabric reinforced composites feature lightweight and excellent
mechanical properties, are widely used in aerospace, military industry, transportation and other
fields. In order to explore the compression characteristics of three-dimensional hollow fabric
reinforced composites, process design for the composites was carried out based on the parameters of
the height and angle of spacer filament, and resin mass fraction. The compression properties of the
composites were tested and analyzed, and their damage failure modes were identified. The results
showed that, the compression strength of three-dimensional hollow fabric reinforced composites
decreased significantly with the increase of the spacer filament height; with the increase of spacer

filament angle, the compression strength increased significantly. Appropriately increasing the resin
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mass fraction was beneficial for enhancing the compression properties of spacer filaments; however,

excessive increasing the resin mass fraction would lead to a reduction in the spacer filament angle

and a significant decline in compression strength. The compression failure mechanism of three-

dimensional hollow fabric reinforced composite was mainly characterized by local buckling and

fracture of the spacer filaments, accompanied by matrix fracture and debonding.

Keywords: three-dimensional hollow fabric; composite; compression strength; spacer filament

height; spacer filament angle; resin mass fraction
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Fig. 1 Schematic diagram of three-dimensional hollow

<

fabric structure
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Fig.2 Forming process of three-dimensional hollow fabric

reinforced composite
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Fig.3 Compression process and force direction displacements of

three-dimensional hollow fabric reinforced composite
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Fig.4 Compression load-force direction displacement curve of

three-dimensional hollow fabric reinforced composite
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Fig.5 Compression damage morphology of three-dimensional

hollow fabric reinforced composite
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Fig. 6 Compressive properties of three-dimensional hollow
fabric reinforced composites with different spacer

filament heights
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Fig. 8 Stress situation of three-dimensional hollow fabric

reinforced composites with different spacer filament

angles
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