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Abstract; Advanced composites have been widely used in aerospace field and transportation field in ground due to
their excellent mechanical properties. Fatigue damage and life prediction of composites have always been the impor-
tant and difficult issues in the field of composite mechanics. In this paper, the maximum stress criterion and Puck
criterion were extended to fatigue failure criterion, and the fatigue damage analysis model of composite laminates
was established by combining the gradual degradation model of material properties, the regularized fatigue life anal-
ysis method and the fatigue damage accumulation theory. Then, the model was used to predict the damage evolution
and failure mechanism of composite laminates, and the fatigue tests with three stress levels (55% , 60% and 65% )
were conducted. The fatigue life and failure mode of the numerical results matches well with the test results. Under
fatigue loadings, the fatigue damage initiated from free edges on both sides of the plate to the inside of the lami-
nates. The matrix damage first appeared in the 90° plies on two free sides, then the matrix damage and fiber dam-
age of 45° plies were induced. The fiber damage of 0° ply finally appears and rapidly spreads to the center of lami-

nates until the damage covers the entire cross section.
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