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A cohesive zone modelling (CZM) framework that accounts the effect of loading rate and temperature on the
delamination behaviour of laminated composites is presented. The loading and unloading part of the traction-
separation curve is represented using the generalized Maxwell model and sub-micro-crack formation combined
with Zhurkov kinetic theory of failure. For a given loading rate, the proposed model is able to match the
delamination prediction from bilinear models, with static parameters. The new model capability can however
additionally extend to different loading rates and temperature conditions, without additional or calibrated
parameters. The energy dissipation due to the viscoelasticity and thermo-plastic particle toughening of the interface
are also accounted in the current modelling framework. The developed models have been implemented in
Abaqus/Explicit as a VUMAT material user subroutine.
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Figures: Comparison of the predictive capability of the rate and temperature dependent
viscoelastic model against the traditional bi-linear CZM model at a loading rate of 1mm/S.
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