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Modeling and Analysis on Hysteresis Nonlinear Characteristics
of the Piezoelectric Stack Actuators

GUO Yazi,ZHU Yuchuan
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The output displacement of the piezoelectric stack actuator(PSA) exhibits hysteresis nonlinear charac-
teristics. To achieve further research and control,a modeling of the reliable hysteresis nonlinearity is essential, espe-
cially in the fields of precision control and electro-hydraulic actuator and etc. Firstly, a quasi-static model is estab-
lished by using the modified asymmetric Bouc-Wen model according to the static characteristic of PSA in this paper.
Then, the output force is divided into the linear portion and the lag portion to descript the dynamic displacement out-
put features,and a hysteresis nonlinear dynamic model of the PSA is established according to the system kinetic e~
quation. Finally,the parameter identification, model simulation and experimental study have been carried out. The re-
sults show that the model can accurately descript and predict the dynamic characteristics of the PSA at the frequency
range of 400 Hz.
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