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Bending and tensile properties of carbon fiber triaxial woven fabric/epoxy resin

composites with holey structure
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Abstract: Carbon fiber triaxial woven fabric/epoxy resin (TWF/EP) composite was prepared by resin film infusion
(RFI) method, in which T300 carbon fiber was reinforced material, and epoxy resin was matrix.Three-point bending
test and tensile test were carried out to study the in-plane bending and in-plane tensile properties. Moreover, 3D
profilometer was used to observe the damage morphology of sample after tensile test, and damage mechanism was
analyzed. The results show that the bending elastic modulus of TWF/EP composites is quasi-isotropic. The porosity
of composite and width of the fiber bundle have significant positive correlation with the bending elastic modulus,
and have a negative correlation with the tensile modulus. The primary tensile failure patterns of composites may in-
clude tows pull-out, tows fracture and staggered failure. The tensile fracture mechanisms are mainly pure shear fail-
ure, torsional shear failure and tenso-shear coupling failure. In addition, the strain concentration region occurs at
the interlacing point of the yarn during the progressive damage process.
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a—Hexagonal hole side length; b— Triangular hole side length; c—Width of yarn after weaving; L—Yarn center distance;
DIC—Digital image correlation method
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Fig.1 Schematic diagram of experimental route: (a) Triaxial woven fabric (TWF) weaving; (b) Schematic diagram of basic triaxial woven fabric; (c)

Composite molding layer; (d) Three-point bending test; (¢) In-plane tensile test
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Table1 Structural parameters of triaxial woven fabric composites

No. Carbon fiber Yarn center distance/mm Porosity/% Thickness/mm Area density /(g-m™)
SK-3-1 T300-3K 4.5 34 0.389 250.0
SK-3-2 ) 5.5 41 0.345 2122
SK-6-1 T300-6K 5.5 34 0.458 383.3
SK-6-2 6.0 37 0.403 330.3
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Fig.2 Flexural load-deflection curves of carbon fiber triaxial woven fabric/epoxy resin (TWF/EP) composites
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Fig. 3 Flexural modulus (a) and specific modulus (b) of carbon fiber TWF/EP composites
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Fig. 6 Tensile strength and elastic modulus of carbon fiber TWF/EP composites
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