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ABSTRACT

This paper deals with the modelling until rupture of composite structures made of carbon/epoxy woven
fabrics and submitted to dynamic loadings.
The mechanical behaviour of the woven ply appears to be orthotropic, strongly non linear and rate de-
pendent. In the warp and fill directions the ply behaves in a way slightly non linear, elastic and brittle
whereas in shear, it can be observed a progressive loss of rigidity of the elastic modulus combined with
inelastic strains. In this work, and in order to take into account the previous physical phenomena, we
have adapted and strongly coupled a viscoplastic model with a delayed damage mesomodel [1]. In each
direction of fibres, a damage variable drives the failure. In shear, the association of a damage variable
with a plastic strain allows the model to represent the non linear irreversible effects described above.
Special attention is paid to ensure a good representativeness of the model compared with the experi-
ments on a large range of strain rates. This results in the introduction of viscous elastic moduli. The
constitutive equations are solved implicitly throughout a backward Euler scheme which is implemented
by the mean of a Closest Point Projector algorithm. To identifiy the parameters, an optimization proce-
dure based on the direct search method is carried out. It leads to an accurate behaviour of the model in
both tensile and shear directions for strain rates evolving from at least
Furthermore, to check the ability of the model to avoid strain localization phenomenon or mesh depen-
dency, a campaign of simulations is performed on the classical example of a bar in tension. Finally,
and in order to test the model on structural applications, both the impact on composite plate and the
dynamic crushing of thin-walled tube are simulated and compared with some experimental results from
[2] and [3]. The model developed in this study appears to be able to predict quite precisely the collapse
of the structures from the initiation of a macroscopic cracks towards the rupture.
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