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Hierarchical honeycomb lattice metamaterials with improved

thermal resistance and mechanical properties
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4 Conclusion

tural hierarchy in regular honeycombs can be intentionally exploited to design
metamaterials with integrated heat mitiga-tion and load-carrying capacity. Our
results reveal that the improved thermal resistance and thermal anisotropy can be
con-trolled by tailoring two geometric features of the hierarchical honeycombs.
Moreover, kagome and triangular hierarchical hon-eycombs also exhibit improved
specific stiffness as compared to that of regular honeycombs. We emphasized that
these simulta-neously achieved thermal and mechanical properties are dictated by
the structural hierarchy. From a practical perspective, hierar-chical honeycombs
have great potential to be employed in the defense, aerospace, energy, and
semiconductor industries where lightweight, thermal mitigation, and load-carrying
capacity are simultaneously desired. Importantly, the hierarchical metamate-rial
concept presented here will open new avenues to design architected materials with
various combinations of compositions and geometric features, thereby expanding
the existing metama-terial design space.
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