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Non-destructive evaluation of micro fatigue damage in CFRP by positron
annihilation line-shape and lifetime analyses
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Axial loading fatigue tests were conducted using carbon fiber reinforced
thermoplastics (CFRTP) using twilled fiber bundles. Accumulating fatigue damaged was
nondestructively evaluated by a positron annihilation method, in which positron annihilation life
time and S parameter were used for the evaluation. In the present case, S parameter is defined from
the y -ray energy distribution. In the early stage of fatigue life, S parameter sharply increased
with increasing number of loading cycles. Subsequently, S parameter decreased in the middle and
final stages of fatigue life. Microstructural observation revealed that transvers fatigue cracks
were formed in the early stage of fatigue life, and the number of cracks increased with loading
cycles. It could be concluded that S parameter could evaluate the fatigue damage accumulation in
CFRTP. However, positron lifetime was insensitive to the fatigue damage.
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