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When stretched, a thin membrane of a dielectric elastomer expands its area and
reduces its thickness. The deformation can increase the electric capacitance of
the membrane over a thousand times. This electromechanical coupling is being
developed as soft generators to harvest energy from renewable sources, such
as human movements, ocean waves and waste heat. This talk describes recent
theory and experiments to answer following questions. How much energy can
be converted per cycle? What are desirable materials, circuits and setups?
How do dissipative processes such as viscosity and leakage affect efficiency?
We model a generator as a system of two degrees of freedom, represented

on either the force-displacement plane or the voltage-charge plane. In such

a plane, a point represents a state of the generator, a contour represents a
cycle of operation, and the area enclosed by the contour represents the energy
converted per cycle. The allowable states are determined by considering
modes failure, such as material rupture, loss of tension, electrical breakdown,
and electromechanical instability. Energy conversion of hundreds of joules per
kilograms per cycle has been demonstrated.
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