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ABSTRACT

The problematic of the presented work is part of a context, where the design of composite structures
subjected to a crash or an impact, requires to improve the predictivity of numerical simulations with
respect to the sensitivity of the evolution of the degradation mechanisms in the presence of important
strain rate gradients. While the influence of increasing loading velocity on the reversible shear
behavior of CMOs has been the subject of much work [1], a limited amount of study is available in the
literature regarding the mechanical characterization of irreversible nonlinear behavior over a wide
range of strain rate [2, 3].

Due to the inherent experimental complexity of dynamic testing and the absence of a normative
consensus, this work aims at proposing a complete experimental procedure dedicated to the study of
the damageable non-linear behavior of the T700/M21 composite material, subjected to an in-plane
shear stress loading on a large range of strain rate from quasi-static to intermediate dynamic. Using a
specimen geometry adapted to dynamic tests and whose mechanical response has been fully validated
against a normative geometry [4], an experimental protocol allowing to interrupt a dynamic tensile
loading and to preserve the associated degradation state in the specimen has been developed. By
increasing and successive increments, the discretization of the evolution of the irreversible behavior is
made possible for different loading rates.

The major results associated with this study are illustrated on the one hand, in the capacity of the
protocol to guarantee the robustness of the characterization of the effects of speed on the damage
phenomena, in particular by the realization of physically justified recovery times (allowing the
reduction of viscoelastic phenomena) for each increment of discretization (Figure 1).
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Figure 1: Velocity sensitivity of the macroscopic damage variable as a function of the elastic
deformation variable evaluated after a waiting time allowing the reduction of viscoelastic phenomena
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On the other hand, the access to the physical observation of the degradation mechanisms at the
mesoscopic scale, for each increment and each strain rate, allows to deepen the analysis of the velocity
effects and to bring a nuance as for the relative insensitivity of the phenomena considered at the
macroscopic scale.
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