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Development of Fatigue Simulation Method Considering the Microscopic Damage
Mechanisms in CFRP and Prediction of Fatigue Life
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This study aimed to evaluate the integrity of carbon fiber reinforced
plastics (CFRP) during long-term operation by developing a fatigue damage model that considers
microscopic damage. The cumulative mechanism of microscopic damage due to fatigue loading was
clarified through numerical analysis, enabling the quantitative evaluation of microscopic damage up
to the formation of cracks. Additionally, the analysis was extended to handle combined fatigue
conditions with two different load levels. Furthermore, a method to predict the residual strength
after fatigue was established as the durability evaluation. By comparing the predicted residual
strength data with experimental data from several types of CFRP laminates, the accuracy of the
predictions was validated, demonstrating the utility of the method in predicting the residual
strength after fatigue.
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