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Compensation of Hysteresis on Piezoelectric Actuators Based
on Tripartite PI Model
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(1. School of Mechanical Engineering, Shenyang Jianzhu University, Shenyang 110168, China;
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Abstract; Hysteresis nonlinearity exerts negative effects on the output precision of piezoelectric ceramic
actuators. Different hysteresis curves enjoying different velocity laws are described by the classical
Prandtl-Ishlinskii (PI) model. Parameters involving weighting values and threshold values are identified
by the method of quadratic programming based on least mean-square error rule. Tripartite P1 model can
describe the asymmetry of hysteresis curves more accurately when compared with classical Pl model. The
weighting values and threshold values of tripartite PI inverse model can be calculated with the parameters
previously obtained. Tripartite PI inverse controller is adopted to compensate piezoelectric ceramic actua-
tor in the experiment. As a result, the tracking ability of tripartite PI inverse controller is 81. 3% higher
than that of the classical PI inverse controller.
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Fig.1 Hysteresis nonlinearity of a piezoelectric ceramic
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Fig.4 Input voltage of the piezoelectric ceramic actuator
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tor and PI model
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Tab.1 Parameters of PI model

i r; w;
1 0 0.049 3
2 15 0
3 30 0.012 0
4 45 0.009 0
5 60 0
6 75 0
7 90 0
8 105 0
9 120 0
10 135 0
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