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Initiation of kink-band failure of a unidirectional CFRP due to microscale fiber
undulation
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The microscale fiber fluctuations in a unidirectional carbon fiber
reinforced plastic (UD CFRP) are the main cause of the low compressive strength in the fiber
direction. However, the origin of the longitudinal compressive failure i.e., kink band failure in
the microscale fiber fluctuations has not been clarified. In this study, the compressive strength
was predicted considering the variability of the fiber misalignment angle. All fibers supported a
compressive load in the initial loading. The fibers progressively declined their load-bearing
capability in descending order of the misalignment angle with an increase in compressive loading.
The fibers with a misalignment angle of 0.5 degree or smaller showed a large load drop after their
maximum loading, which triggered the ultimate failure. It was shown that the variability of the
fiber misalignment angle was indispensable to determining the axial compressive strength of the UD

CFRP.
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