
Homogenization is a well-developed field in mechanics of materials, allowing to account for the role of microstructures
at the macroscopic level of engineering structures. For complex nonlinear materials, computation homogenization has
been developed as a powerful tool to establish this two-scale coupling. It was extended to gradient-enhanced
homogenization schemes, thermo-mechanical problems, plates and shells, localization and damage, interfaces, etc.
The next target were materials with microstructures triggering a strong emergent effect at the macro-scale.
Metamaterials are typical examples in this class. In this presentation, the progress made in our Eindhoven team on this
subject will be presented. Departing from computational homogenization of resonant acoustic metamaterials, a closed
form micromorphic continuum homogenization approach for this class of materials will be outlined. A more advanced
homogenization ansatz will be used to cover Bragg scattering as well. The insights gained on acoustic metamaterials is
further exploited for materials revealing anomalous effects in the thermal regime. Likewise, it will be shown that the
method is also applicable to remarkable effects in diffusion. The micromorphic nature of the emergent continuum is also
recovered in the homogenization of mechanical metamaterials, which are driven by (elastic) instabilities at the micro-
scale. The key aspects of the adopted homogenization methods and the resulting (emergent) continua will be
highlighted, whereby several examples will be shown for the different cases presented.
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