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Elucidation of nano-flexoelectricity and creation of buckling memory devices

Sumigawa, Takashi
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In this project, multiphysics phenomena induced by bending deformation of

nano-sized ferroelectrics with well-ordered domains were investigated. Experiments were performed on
specimens with a double cantilever beam geometry in a transmission electron microscope. When the
test section between the beams was subjected to bending deformation, the domains disappeared with
increasing deformation and reappeared after unloading. The direction of the domain walls after
unloading was rotated by 90° relative to those before loading. This may be caused by the
flexoelectric phenomenon due to the steep strain gradient in the nano-sized material. The mechanism
was verified by additional experiments using specimens with different geometries. In addition,
prototype buckling devices were fabricated to exploit this phenomenon.
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