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A new numerical method to study the anisotropic damaging of new architecture-materials

Nowadays, we are developing "tailor-made" materials with very specific properties. These materials,
called « micro-architectured materials », combine an optimal choice of materials and of matter
distribution. The concept of micro-architectural material is omnipresent in natural materials (wood,
shells) so that biomimicry is a powerful strategy in this field [1-3]. The recent scientific developments
enable the elaboration of "multifunctional" materials combining mechanical but also acoustic,
thermal, and electromagnetic capacities [4-6]. As of today, most of the studies on the
micro-architectured materials deal with the improvement of mechanical capacities, such as the
stiffness, strength or mass densities. There is a real lack of studies on the development and
propagation of crack in micro-architectured materials [14]. All of these studies only focus on the
isotropic damaging caused by tensile stresses and neglected the other aspects of damaging. Indeed,
the complex structure of the micro-architectured materials suggest an anistropic damaging behavior
in both tension and compression instead of an istropric one in tension only [8]. My project fits into



this research topic. It consists in developing new numerical methods that can model the anisotropric
damaging behavior of micro-architectured materials in order to be able to design new ones that can
resist crack propagation.
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