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Modeling and Identification of Asymmetric Hysteretic Dynamics
in Piezoelectric Actuators
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( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China)

Abstract: In view of the hysteresis nonlinearity of piezoelectric actuators and dynamic modeling problem through the combi-
nation of asymmetric operator and polynomial proposed to improve the Prandil- Ishlinskii ( PI) hysteresis model in order to
better describe the asymmetric hysteresis phenomenon of piezoelectric materials on the basis of constructing the system of
dynamic hysteresis model including the power amplifier circuit model the mechanical system model and the hysteresis model of
three parts model parameter identification method is given using three different signal identification in turn power amplifier cir—
cuit mechanical system and the characteristics of electromagnetic pressure hysteresis model parameters in order to solve the cou—
pling problem.The experimental results show that when the input is a slow-varying signal the root-mean-square and maximum val-
ue of the model prediction error are respectively 0.065 pm and 0.2 pwm.The proposed asymmetric hysteresis dynamic model is
more than 16% more accurate than the pure linear model and the dynamic model. When the input is high frequency signal the ac—
curacy is about 6.64% higher than the hysteresis model.
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