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Carbon fibers (CFs) have been widely used in the field of sports equipment, airplanes,
vehicles and so on. In those applications, the degradation of CFs, caused by the fatigue
phenomenon, may lead to serious incidents. Therefore, it is important to investigate the
fatigue phenomena of the CFs. In this study, the relation between fatigue resistance and
tensile strength of PAN-based CFs was investigated by conducting tensile and fatigue tests.
As a result, it was found that the fatigue resistance and tensile strength of CFs, used in this
study, had a strong correlation. Defects which lead to the fiber fracture at relatively low
tensile stress in the tensile tests are able to lead to the fatigue fracture at an relatively early
stage in the fatigue tests in many cases. Therefore, removing these defects is able to be
considered to an important factor to improve the fatigue resistance of the CFs.
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Fig 2. Weibull plots for (a) CF_A and (b) CF_B. The o stands for tensile stress and the F( o) stands for
cumulative probability of failure at tensile stress of o.

Table 1 Average diameters and tensile properties of the carbon fibers.

Specimen Average diameter Average strain at Average tensile Average initial
P (um) break (%) strength (GPa) modulus (GPa)
CF_A 7.3+0.011 1.7+0.033 3.5+0.066 178 +1.2
CF_B 5.3+0.010 1.2+0.027 3.4+0.083 245+ 1.2
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Fig 3. Cumulative probability of failure vs. number of stress cycles for (a) CF_A and (b) CF_B.
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Fig 4. Weibull plots for (a) CF_A and (b) CF_B. The N; stands for number of stress cycles at failure and
the F(Ny stands for cumulative probability of failure at number of stress cycles of V.
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Fig 6. Weibull plots for (a) CF_A and (b) CF_B. The N; stands for number of stress cycles at failure and
the F(Ny stands for cumulative probability of failure at number of stress cycles of V.
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