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Abstract. Metamaterials are artificially structured materials, which are not found
in nature. When in response to external environmental stimuli, metamaterials can
be reconfigured beyond their original design by reversibly changing the size, shape,
and symmetry. Reconfigurable metamaterials are becoming the emerging frontier in
scientific research and engineering innovation owing to their unprecedented properties
in electronics, optics, acoustics, and mechanics, arising from the geometrical arrange-
ments of their unit cells. In this talk, we will discuss our groups recent research in
this area. The talk will be composed of two parts. Part I will be on harnessing
surface wrinkling and structural buckling in soft materials under simple mechanical
deformation for reconfigurable metamaterials. The mechanics governing the tunable
geometry and their multi-functional applications in smart window, extremely stretch-
able electronics, and switchable electronics will be discussed. Part II will be on the
generation of a new class of reconfigurable metamaterials by engineering simple cuts.
The cut-based metamaterials are extremely soft, conformable, stretchable, and mate-
rial properties tailorable. The mechanical behavior of such cut-based metamaterials
and their application in tunable acoustics will be discussed in this talk.


