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Dennis M. Kochmann’s
KEYNOTE seminar “Breaking with
periodicity in architected cellular materials”
Tailoring the architecture of cellular
materials – from random foams to periodic
truss, plate and shell structures – has resulted
in lightweight architected materials (or
mechanical metamaterials) with beneficial
properties. While periodic networks admit a
simple prediction of their effective
properties, they also come with significant
disadvantages including the sensitivity to
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the inverse challenge of identifying a
microstructural architecture from the huge design space to
achieve target effective properties, we demonstrate how a
data-driven approach based on the integration of two
neural networks can reliably and accurately generate foamtype cellular metamaterials with as-designed 3D anisotropy
and density in a spatially uniform or functionally graded
fashion. As an example, we highlight the suitability of this
approach for the generation of bio-mimetic bone
replacements. Finally, we present experimental prototypes
of spinodoid architectures and discuss their extreme
mechanical resilience at small scales.

