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Dynamics Simulation Analysis of Nonlinear U-Shaped
Cutout Piezoelectric Energy Harvester
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Abstract; Aiming at the problems of narrow acquisition frequency band and low acquisition efficiency of piezoelectric
energy harvester, a nonlinear vibration system was constructed based on the introduction of magnetic field into
piezoelectric energy harvester to broaden the acquisition frequency band of the energy harvester. A nonlinear
piezoelectric vibration energy harvester with U-shaped cutout was designed. By establishing the theoretical parameter
model of the energy harvester, the potential energy system of the energy harvester was analyzed, and the influence of the
change of the horizontal distance D between the inner beam magnet and the outer beam magnet on the output RMS
voltage of the energy harvester under different excitation frequencies was studied by simulation. The numerical analysis
shows that the potential energy system of the inner and outer beams of the energy harvester can transition from monostable
system to bistable system by reducing the distance D. With the decrease of the distance D, the RMS voltage output by
the energy harvester at its resonant frequency gradually increases, while it has little effect on the effective acquisition
frequency band of harvester. The results show that the double cantilever piezoelectric beam with the introduction of
magnetic field and U-shaped cutout can effectively improve the acquisition efficiency of piezoelectric energy harvester.
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Figure 1 Three dimensional structure

diagram of harvester
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Figure 2 Harvester equivalent model
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Figure 3  Dimension diagram of harvester
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Figure 4 Schematic diagram of magnet geometry
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Figure 5 Stress analysis of harvester
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Figure 6 Harvester potential energy system
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Table 1  Material parameters of energy harvester
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Table 2 Structural dimension parameters of harvester mm
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Figure 7 RMS voltage response output of Harvester
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