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Fig. 1 Bi-stable cantilever beam energy harvester model
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Tab.1 Parameters of bi-stable cantilever beam
energy harvester
K 5 HfE
B Ly 71. 68 mm
T AR T R d 9.5 mm
T B 5 o i h 8.5 mm
JE e R B A ) 67 GPa
e 2 A h 212 GPa
TR R % e —11.6 C/m?
FER LB Ry 4100 Q
RN &y 31.8X107° F/m
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Tab. 2 Comparison of main parameters with or

without inverse piezoelectric

2 JE 3% H EERCAN ) AH T 22 5
K 8.5095x 10" 9. 8490 X 10* 15.7%
ki —2.6537X10° —2.6332X10° —0.77%
ks 7.1451 X100 6. 8549101 —4.06%
a —2.11837 —2.67358 —14.3%
as 4314.0 3576.0 —17.1%
ag 1. 4896 1.4959 0.42%
wpy 291.72 313.83 7.58%
Crp 5.7533X1078 5.3251X1078  —7.44%
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Research on the influence of inverse piezoelectric effect on

the performance of bi-stable piezoelectric energy harvester

LI Yuan-fang', HE Kong-zhi', ZHANG Yu"', KANG Xiao-fang®
(1. School of Engineering, Anhui Agricultural University, Hefei 230036, Chinaj;
2. School of Civil Engineering, Anhui Jianzhu University , Hefei 230601, China)

Abstract: In order to study the specific influence of the inverse piezoelectric effect on the piezoelectric
energy harvesting efficiency, this paper analyzed the energy expressions of distributed parameter model
of a bi-stable piezoelectric energy harvester. Then the dynamic equation of the energy harvesting system
was derived using the generalized Hamilton variational principle. Finally, the analytical solutions of the
dynamic response were obtained by applying harmonic balance method. The influence of the inverse
piezoelectric effect on the dynamic response of the energy harvesting system was discussed by comparing
the numerical simulation results under different excitation frequencies. The results show that the
influence of the inverse piezoelectric effect on the piezoelectric energy harvesting efficiency under
different working conditions is not simply a restraining effect. Under a high frequency excitation with a
certain excitation intensity, the inverse piezoelectric effect enhances the piezoelectric energy harvesting
efficiency. However, the energy harvesting effect under low excitation is suppressed throughout the

whole process.

Key words:inverse piezoelectric effect;bi-stable;piezoelectric energy harvester
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