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Abstract: The carbon fiber/epoxy resin composites were prepared by the resin transfer molding
(RTM) process. Effect of resin toughness and carbon fiber type on the high speed impact properties
was investigated using the air cannon impact test. The effect of high speed impact damage on the
residual compressive property of the composites was studied by the compression performance test of
the samples which were impacted at high speed. The results demonstrate that the resin toughness can
greatly reduce the internal damage degree of composite materials subjected to high speed impact, and
can improve the anti-high speed impact property and residual compressive property of the composites.
Also, the anti-high speed impact property of T700S carbon fiber reinforced composites is superior to
that of the T8OOH carbon fiber reinforced composites. The results also indicate that failure modes are
highly dependent on the impact velocity. Specifically, when the impact velocity is low, the composites
appear a circular pit on the impact surface while the back surface appears a convex protrusion. Also,
when the impact velocity is high, a circular hole is formed on the impact surface of composites, and
the tearing fracture along the fiber direction is observed on the back surface.
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Table 1  Performance comparison of 17 and 27 epoxy resin

Resi Density/ Glass transition Tensile Tensile Elongation/ Bending Bending
esin
(g+cm ®) temperature/ C strength/MPa modulus/GPa % strength/MPa modulus/GPa
1% epoxy resin 1. 26 128 59.9 2.97 2.17 115 3.24
2% epoxy resin 1.28 145 88.1 3.56 3.2 165 3.34
5 2 TS800H F1 T700S Fk £F 4 i 14 B X bt
Table 2 Performance comparison of T8OOH and T700S carbon fiber
il Density/ Fiber diameter/ Tensile strength/ Tensile modulus/ Elongation/ Price/
iber
(g+em ?) pm GPa GPa % (¥ «+ kg )
T800H carbon fiber 1. 81 5 5.49 294 1.9 1700
T700S carbon fiber 1. 80 ~7 4.90 230 2.1 340
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Fig.1 Schematic diagram of air cannon test device
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Fig. 2 Ultrasonic C-scan images of composites (a)T800-1;(b)T800-2;(c)T700-2
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Fig. 3 Optical image of T800-1 composites impact surface(a) and back surface(b)

after high speed impact
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after high speed impact
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different types of resin
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