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A MEMS Piezoelectric Vibration Energy Harvester Based on Fault Monitoring

CHEN Yongjun'*, WEN Quan'’, ZHOU Yahui'*, ZHANG Yingyi’ , HE Xianming''* , WEN Zhiyu'*
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3. 44th Institute of China Electronic Technology Group Corporation, Chongqing 400060, China)

Abstract: In order to realize the sustainable supply of a ship engine fault monitoring system, a new type of dj; -
based MEMS piezoelectric vibration energy harvester (PVEH) is proposed for the ship engine vibration characteris-
tics and fault monitoring system application requirements. The PVEH consists of a sharing mass piezoelectric canti-
lever array structure. Compared with the conventional single beam structure, the machine damping is reduced. By u-
sing the ANSYS software for the structural optimization design, the optimized piezoelectric cantilever dimension is
2.72 mmXx3.55 mm X 0. 125 mm and silicon mass dimension is 14 mm X 8. 45 mm X 0. 575 mm. The fabrication
process flow is designed and the chip prototype is fabricated. The device produces an output voltage of 4. 32 V and
output power of 414. 7 uW at an optimal load of 45 kQ , an acceleration of 2g(g=9. 8 m/s’) and a resonant frequency of
606 Hz, which meets the application requirements of the sustainable supply of the fault monitoring system.
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