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Parameter Piezoelectric beam  cantilever 2a  cantilever 2b
M,/¢ 23.060 22.170 21.800
Keq/(N/m) 120.270 165.310 255.830
Cm,/(NS/m) 0.026 0.021 0.024
w/ (N/V) 2.91 %10°* — —
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Fig. 3 Relationship of repulsive force and magnet space
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EXPERIMENTAL AND NUMERICAL RESEARCH ON A DOUBLE-BEAM
MAGNETIC VIBRATION PIEZOELECTRIC ENERGY HARVESTER"®

Shi Chaocheng' Li Xiang' Yuan Tiancheng' Lu Zeqi' Song Hanwen’ Chen Liqun'’
(1. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)
(2. School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract As nonlinear technology can improve the energy harvest effect of energy harvest system, this paper
studies a vibration Piezoelectric Energy Harvester( PEH) with double cantilever beams under a nonlinear magnet-
ic coupling. The harvester consists of two cantilevers with different natural frequencies and one permanent mag-
net. In this paper, the numerical model of the energy harvester is proposed, and the dynamic equations are estab-
lished. The relevant parameters and fitting magnetic formula are firstly obtained through experiment. Numerical
simulation is then carried out on studying the voltage output ability and frequency characteristic of four different
structure energy harvesters with the double-beam natural frequency ratio of 1: 1.2 and 1:1.5 and the permanent
magnet initial spacing of 40 mm and 30 mm. The experimental results show that under external excitation acceler-
ation of 3 m/s’, the double-beam magnetic PEH experiences two output voltage resonance peaks, but single-
beam PEH only has one voliage resonance peak. Meanwhile, the voltage response frequency bandwidth of the
PEH with natural frequency ratio of 1: 1.5 is wider than that with the natural frequency ratio of 1: 1.2. It is also
found that the output voltage resonance peaks of the PEH with the initial magnetic spacing of 30 mm are (12Hz,
39.4V) and (18Hz, 13.4V), which are higher than that for the case with the initial magnetic spacing of 40
mm, and the voltage output between two voltage resonance peaks are also higher than that of the other nonlinear

PEHs.

Key words piezoelectric vibration energy harvester, magnetic force, double beams natural frequency ratio,

initial magnetic distance
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