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Splitting of neutral mechanical plane of conformal, multi-

layer piezoelectric mechanical energy harvester subject to
euler buckling
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Flexible piezoelectric mechanical energy harvesters
(MEHs) are of recent interest as an important emerging vari-
ant of traditional piezoelectric devices. The design of stacking
multilayer MEHs with adhesive in between is an effective way
to enhance the magnitude of power generation. Here, we present
an analytic model to study the mechanical behavior of the mul-
tilayer MEHs based on lead zirconate titanate (PZT) subject to
Euler buckling. It is found that different from the plane section
of the whole stack, thick and soft adhesives serve as shear lags
while each Polyimide (PI) layer holds plane section of its own,
in which case the neutral planes is split into multiple. The de-
formation is almost the same, for each PI layer, as well as PZT
arrays, which is a very useful to avoid the premature failure of
devices. Extreme cases and the transition are all captured quan-
titatively with a uniform analytic model and verified by the finite
element method (FEM). A dimensionless parameter is obtained
to characterize the degree of the splitting of neutral mechanical
plane, which is helpful for the design of the multilayer PZT
MEHs.
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Dielectric elastomer structures with integrated function of
actuating and sensing
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In this paper we present a novel structure with integrated
function of actuating and sensing with dielectric elastomer (DE)
and elastomeric frames. The structure can deform when sub-
Jected to high voltage loading and generate corresponding out-
put signal in return. We investigate the basic physical phe-
nomenon of dielectric elastomer experimentally. It is noted that
when applying high voltage, the actuating dielectric elastomer
membrane deforms and the sensing dielectric elastomer mem-
brane changes the capacitance in return. Based on the concept,
finite element simulation has been conducted to further investi-
gate the electromechanical behavior of the structure. In addition,
various patterns of electrodes can be printed on the dielectric
elastomer membrane to increase the resolution of the sensing
part of the structure.
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