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Fatigue Delamination Prediction of Composite Laminates Based on Data-Driven
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Abstract: Fatigue delamination growth (FDG) is one of the most important reasons for the failure of composite
structures. Fiber bridging, as a shielding mechanism, can have significant retardation effects on FDG behavior,
contributing to loading-history dependence on FDG. How to analyze and predict FDG effectively in composites with
fiber bridging has become a key problem to be solved in the current composite fatigue field. In this study, a machine
learning model, based on the long short-term memory (LSTM) network, is proposed for fiber-bridged fatigue
delamination determination under FDG testing with different fiber bridging. The results clearly demonstrate that fatigue
delamination behavior can be well represented via this machine learning model, as all predictions almost fall within the
2 times error band, which provides an accurate and fast method for characterization and prediction of FDG behavior in
composites.
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