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Fatigue Life Prediction of Fiber-Reinforced Composite Materials
having Nonlinear Stress/Strain Behavior

C.S.Lee” and W. Hwang”

ABSTRACT

Fatigue life prediction of matrix dominated composite laminates, which have a nonlinear stress/strain
response, was studied analytically and experimentally. A stress function describing the relation of initial
fatigue modulus and elastic modulus was used in order to consider the material nonlinearty. New modi-
fied fatigue life prediction equation was suggested based on the fatigue modulus and reference modulus
concept as a function of applied stress. The prediction was verified by torsional fatigue test using cross-
ply carbon/epoxy laminate tubes. It was shown that the proposed equation has wide applicability and
good agreement with experimental data.
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Table 1. Torsional strength and material constants
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Table 2. Experimental data of torsional fatigue test
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Table 3. Estimation of material constants
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