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A cyclic plasticity-damage model for predicting ratcheting behavior

of composite materials

CHENG Lei', XIAO Yi" , WANG Jie*, XUE Yuande'
(1. School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China;
2. ABB Power Grids Investment (China) Limited, Beijing 100000, China)

Abstract: Itis still a challenging problem to establish a constitutive model for cyclic plasticity and reveal its micro-
scopic mechanism. A cyclic plasticity-damage model was proposed in this study to predict the stress-strain re-
sponse of fiber reinforced polymer under cyclic loading. This model is a further extension of the elastic-plastic con-
stitutive model to describe the nonlinear hysteresis behavior proposed by the authors. It can predict the nonlinear
responses during loading, hysteresis behavior during unloading and reloading and the ratcheting phenomena un-
der a large number of cycles. As a benchmark problem verification, the experimental data by Kawai et al, were com-
pared with the numerical prediction of the model in this paper. The results show that the model can simulate the
ratcheting behavior of carbon fiber/epoxy unidirectional composite under off-axis cyclic loading.

Keywords: fiber reinforced polymer; cyclic plasticity; hysteresis behavior; ratcheting effects; fatigue damage
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Fig.1 Typical features of stress-strain curves for unidirectional fiber reinforced polymer (FRP) laminates under off-axis cycle loading
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Fig.3 Parameters identification of initial loading and hysteresis loop for

T7008S carbon fiber/epoxy composites? "
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