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Abstract

Inherent substructure causes a material to deviate from conventional elasticity response.
Such mechanical metamaterials are modeled by generalized mechanics, one possible version
is the strain gradient theory. Especially in damage mechanics, such a generalization is dif-
ficult to acquire. We exploit the action formalism for a formulation in generalized damage
mechanics for metamaterials [1]. The key point is using so-called auxilliary variables in or-
der to involve the first rate of damage variable into the action formalism. In this way, the
presented action formalism with auxilliary variables generates the weak form necessary for
the numerical implementation. A finite element method based approach is used by means
of open-source packages FEniCS (see [2] for engineering examples). Probably for the first
time, three-dimensional simulations in metamaterials damage mechanics are demonstrated
for simple geometries.
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