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Abstract

The study aims to investigate and model-the strain rate effect on the nonlinear behaviors
of composite laminates. The viscoplasticity ‘model proposed for describing the nonlinear
rate-dependent behavior of unidirectional composites was employed together with the
laminated plate theory to model the rate sensitivity of the composite laminates. It was also
considered the thermal residual stress in each ply of laminate. Using one parameter plastic
potential to describe the flow rule, this viscoplasticity model was expressed as a single master

effective stress-effective plastic strain curve which can be expressed in the form of power law.

Two composite laminate materials, symmetric glass/epoxy laminates ( [+45/90,],, .
[75,/-60/30],,, and [60,/-75/15], ) and symmetric graphite/epoxy laminates ([+45],, ,

[60/-30],,, [+60],,and [+30], ), were tested at three stain rates of 0.0001/s, 0.01/s and 1/s

respectively and the experimental results were then compared with the model predictions.
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