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Fatigue Analysis for Cantilever Piezoelectric Vibration Energy Harvester

ZHANG Miao, MENG Qingfeng, WANG Hongjin
(Theory of Lubrication and Bearing Institute, Xi’an Jiaotong University,Xi’an 710049, China)

Abstract; The finite element model of cantilever piezoelectric vibration energy harvester is established. Its first
order natural frequency is solved by modal analysis and an experiment verifies the accuracy of the result. The static
analysis of the established finite element model is carried out, then the results is conducted into ANSYS nCode
DesignLife for fatigue analysis. The results show that with the increase of excitation displacement amplitude, the
strain of piezoelectric layer increases lineatly but the fatigue life shortens rapidly. When the excitation displacement
doubles, the fatigue life is reduced as much as 284 times. Therefore, the output voltage of piezoelectric cantilever

beam and the fatigue life of piezoelectric layer should be considered comprehensively in order to achieve maximum

power output,
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