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Development of mechanical metamaterial based on cellulose nanofibers
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In this study, we have extended the mechanical response of so-called
nanopaper consisting of cellulose nanofibers. The nanopapers are flexible for bending deformation
but elongation is nontrivial to attain. We have implemented Kirigami structure on cellulose
nanopapers and enabled the flexible deformation also for elongation. Furthermore, we have
established the design principle of mechanical resilience for the mechanical metamaterial based on
the Kirigami structture of cellulose nanopapers. The mechanical resilience is evaluated by the
residual strain defined for the whole macroscopic structure. The stress defocusing for Kirigami
structure is validated as the means of improving mechanical resilience.

In contrast to the Kirigami-based metamaterial, we have also estalbished the processing technology
to implement Origami structures on cellulose nanopaper.
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