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Hyperelastic Laminates, Composite Voxels and FFT-based
Homogenization at Finite Strains
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Today, many industrial applications involve complex materials with a heterogeneity on the micro-
scopic scale. For the prediction of the effective behavior of these materials, homogenization methods
are readily applied. However, especially for nonlinear material laws these methods are heavily demand-
ing from the computational perspective, often pushing commercial FEM software on workstations to
its limits.

In contrast to boundary conforming FEM, FFT-based homogenization methods operate on regu-
lar voxel grids and cannot resolve interfaces exactly in general, therefore requiring excessively high
resolutions for accurate results. In this talk, we study hyperelastic laminates and associate their ef-
fective properties to voxels containing interfaces, extending previous ideas successfully applied in the
framework of linear elasticity [1].

We demonstrate that furnishing interface voxels with appropriately rotated effective hyperelastic
properties of a two-phase laminate significantly enhances both the local solution quality and the accu-
racy of the computed effective elastic properties, with only a small computational overhead compared
to using classical FFT-based homogenization.

The results are also readily applicable for non-boundary conforming FEM, like micro finite element
analysis [2].
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