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Cracking and deformation behaviors of CFRPs for ablator at high temperature
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Degradation behaviors of phenolic- and epoxy-matrix CFRPs were examined in the
re-entry environments from the space. The first visible degradation shown in both the composites was
transverse cracks and secondly interlaminar debonding mainly caused by shrinkage of the matrix due to the
carbonization. The initiations of these cracks were shown to be predictable using an existing theory on
transverse cracking and interlaminar debondin%. In the phenolic CFRPs, the transverse cracks induced
buckling of fiber bundles and the buckling deformation lead to the interlamiar debondings. In the epoxy
CFRP, large interlaminar debondings resulted in flown-out by the laminar unit. The temperature at the

onset of the flown-out phenomenon was shown to be predicted from the pyrolysis temperature of the matrix
resin.
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