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Progressive Fatigue Damage Modeling and Life Prediction of
Laminated Composites

Taeri Kim*, Dongwon Ha*, Gun Jin Yun*'

ABSTRACT: In this study, we present a progressive fatigue damage model for accurately predicting the fatigue life of
laminated composites. The proposed model simulates intralaminar damage progression within composites based on
the continuum mechanics and employs the LaRCO05 failure criteria to predict the initiation of damage in both the
fibers and matrix. A damage variable is introduced to capture the degradation of material properties under cyclic
loading, which accumulates progressively with each fatigue cycle, enabling reliable fatigue life prediction. The model
comprehensively accounts for key failure mechanisms, including fiber fracture, matrix cracking, fiber kinking, and
fiber splitting and provides a detailed analysis of the damage evolution within the composite. The algorithm is
implemented into the UMAT subroutine of ABAQUS. To validate the model, simulations were conducted using T700/
2510 composite laminates, evaluating fatigue life with various stacking sequences and stress ratios. The simulation
results were compared with experimental S-N curves, and showed a strong correlation, thereby confirming the
accuracy and reliability of the proposed model.
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