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Abstract: The dynamic compressive properties of unidirectional composites made of TG800 carbon fibers and an epoxy resin were
tested by the split Hopkinson pressure bar method. Effects of the fiber diameter and surface treatment by anodic oxidation on the dy-
namic compressive properties and fracture failure modes of the composites were investigated by SEM combined with numerical simu-
lation. Results indicated that the TG800/epoxy resin composites had a brittle fracture behavior and strength increased as strain rate,
interface strength or fiber diameter increased during dynamic compressive property testing. With strong interfacial bonding enabled
by the surface treatment, when the fiber diameter was increased from 5 to 6 pm the dynamic compressive strength increased by about
18% and the primary failure mode changed from fiber breakage and debonding between fiber and resin to plastic deformation of the
resin and debonding between fiber and resin. When 5.4 pm diameter fibers were used, a comparison of weak (not oxidized) versus
strong interfacial bonding, showed that the dynamic compressive strength for the former was about 6% lower, and the failure mode
of the latter was fiber breakage, plastic deformation of the resin, and debonding between fiber while the former was only debonding
between fiber and resin.
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Table 1 Basic performance of TG800 and 603B.

Number 1# 24 3# 44 603B
Fiber diameter( um) 5.00 5.40 6.00 5.40 /
Tensile strength( GPa) 5.79 6.25 5.85 6.17 0.08
Tensile modulus( GPa) 289 294 283 295 3.50
Elongation at failure( % ) 2.00 2.20 2.10 2.10 2.50
Surface treatment Yes Yes Yes No /
Compression strength( MPa) / / / / 240
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Fig. 2 Simulation illustration of TG800/603B samples.
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