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Inverse design of 4D programable sheets with eigenstrain
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We report two sheets to morph from a flat sheet to_an out-of-plane bending

using a shape memory polymer (SMP) that respond to heat. We prepared a Kirigami sheet by introducing
slits and a composite sheet in which the SMP sheet is used as a core and thick papers as the faces.
In both sheets, we predicted the curvature based on the elastica model and determined an
approximate formula to describe the relationship between curvature and shrinkage. We showed that the
theoretical predictions agree well with the experimental results, and the composite sheet can morph
two times larger than the Kirigami sheet in the out-of-plane direction. Theoretical development is
needed to predict the time dependence of curvatures in further work.
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