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Abstract

In this paper, a constitutive model is developed doidirectional natural fiber
reinforced composite materials to describe theirchmaical degradations when
subjected to long-term hydrothermal ageing. Twerimal variables, which reflect the
effects of moisture absorption and hydrolysis reactare incorporated into the
Helmholtz free energy and energy dissipations withihon-equilibrium
thermodynamic framework. Furthermore, specific ferai modified Helmholtz free
energy are employed to study the constitutive bieinsavof the composite and the
damage evolution laws for hydrothermal ageing psses are established. We then
apply the theoretical model to analyze elastic sasps of the composite under
long-term hydrothermal ageing. The present themaktpredictions are found in
agreement with the existing experimental resulthjclv shows that the moisture
absorption related damage develops rapidly andhesaa plateau within 20 days,
resulting in a sharp decrease of elastic modulub@ftomposite at the early ageing
stage, whereas the evolution of deterioration aatst with hydrolysis reaction is at

a much slower rate.
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