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Reliability evaluation and optimization design method of
piezoelectric actuator vibration suppression system

PANG Huan', LIU Yiming', LIN Ye’, JIN Peng’, LIU Jingyi'
1.School of Automobile, Chang’an University, Xi'an 710064, China;
2.Beijing Mechanical and Electrical Engineering Institute, Beijing 100074, China;
3.School of Aerospace Engineering, Huazhong University of Science and Technology, Wuhan 430074, China

Abstract; As an effective means of structural vibration suppression, piezoelectric actuator vibration suppression
system( PAVSS) has been gradually applied in structural vibration control. However, the performance degradation
or failure of piezoelectric actuator under long service life will lead to the degradation of service reliability of PAVSS,
so the scheme obtained by deterministic optimization method is difficult to ensure the service reliability. Aiming at
the reliability evaluation and optimal design of PAVSS in service, the failure mechanism considering of the perform-
ance degradation or failure of piezoelectric actuator is analyzed, and the reliability evaluation method based on nes-
ted sampling and weighted statistics is constructed, which solves the reliability evaluation problem of PAVSS with
the characteristics of load-sharing and redundancy. A reliability-based optimization method based on master-slave
parallel genetic algorithm is proposed to optimize the position and angle of the actuators. At last, the feasibility and
effectiveness of the proposed method are proved by an example, which not only provides a theoretical basis for the
high reliability design of PAVSS in service, but also provides a new solution for the engineering problem of structur-

al vibration control.
Keywords: PAVSS; nested sampling; weighted statistics; genetic algorithm ; reliability-based optimization
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