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The mechanics and applications of hierarchically multistable metastructures:

from shape adaptation to information processing

Shape adaptation in materials and structures enables multifunctionality by leveraging
different geometrical configurations. These multifunctionality and adaptability stem from
the property, form, and function relationship in which any variation in one result in
changes in the other. One avenue for exploiting this relationship leverages geometrical
multistability, the property of a system to exhibit several stable states that depend solely
on the architecture independently from the material constitution. Geometrically
multistable systems (GMS) show shape and stiffness programmability by switching
between the available stable states. We introduce metastructure class exhibiting
multistable behavior at two scale levels, a phenomenon referred to as hierarchical
multistability.

This seminar presents the mechanics responsible for the emergence of hierarchical
multistability in metastructures and its applications in shape reconfiguration, soft robotics,
and mechanically-driven information processing.
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highlighted by several media outlets, including National Geographic
and Nature’s News and Views.
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