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Compressive failure mechanism of a unidirectional carbon fiber reinforced
plastic by means of X-ray computed tomography and the numerical simulation of
longitudinal compression
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A unidirectional carbon fiber reinforced plastic (CFRP) was scanned using
an X-ray computed tomography (CT) system. Three-dimensional finite element model of the
unidirectional CFRP was developed from the X-ray CT images by means of digital image correlation
(DIC) method. The constructed three-dimensional model replicated actual random waviness of each
fiber. Numerical simulation on axial compression of the constructed three-dimensional model was
performed. Simulation results showed local bending and twisting in the unidirectional CFRP which
could cause fiber kinking failure. It was also shown that degradation of elastic property due to
fiber waviness could be evaluate quantitatively by the proposed method.
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