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Geometric elasticity: Flexibility, rigidity, and functionality
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In this research project, we have studied mechanics of slender elastic

structures such as a ribbon, shell, and origami by combining experiment and theory. Specifically, we
have obtained the major results in four different research subjects. First, we have investigated
the persistence of pinch in an open semi-cylindrical shell and discussed its relevance to the
geometric rigidity of a shell with open free edges. Second, we have revealed a novel snapping
dynamics found in a bent and twisted elastic ribbon, and discussed its potential applications to
soft robotics. Third, we have studied the design and mechanics of a paper spring that is known as a
popular origami-like craft for kids, and clarified its remarkable geometric coupling between stretch
and twist. Finally, we have studied a physical basis for "snap-fits™ widely used in industrial
products, by constructing a simple snap-fit system with a cylindrical shell.
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A snapping ribbon, cone, and cylinder
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