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Composite materials are widely used in aerospace, automotive industry, and other fields because
of their special mechanical properties. In this study, step by step numerical analysis was
developed to predict the fatigue life of E-Glass/Epoxy iber reinforced laminates with (0, 90, 0,
90) and (90, 0, 90, 0)s configurations. In the proposed Finite Element (FE) analysis, Hashin’s
failure criterion which can distinguish the failure modes, was used. The iterative algorithm was
utilized so that at each step of solution, the maximum load was applied to the model and then the
stress components were obtained numerically at every node of the model. Then the appropriate
failure criterion was applied to inspect the possible failure in all layers of each element. For failed
layer in an element, material properties were degraded according to the failure mode and
progressive damage theories. In other elements which had not failed, the damage parameter was
calculated. If the value of the damage parameter in each element exceeds 0.9, the layer of the
element was assumed to be failed and the algorithm was continued. The predicted fatigue life was
compared with the experimental results in the literature and good agreement was observed.
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