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Generalized nonlinear Preisach model for hysteresis nonlinearity
of piezoceramic actuator and its numerical implementation

LI Li, LIU Xiang-dong, WANG Wei, HOU Chao-zhen

(Department o f Automatic Control , School of Information Science and Technology ,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: The hysteresis nonlinearity of the piezoceramic actuator can not satisfy the congruency prop-
erty of the classical Preisach model so that the modeling error is large when applying the classical Prei-
sach model to the piezoceramic actuator. In order to improve the accuracy in hysteresis modeling of the
piezoceramic actuator, the generalized nonlinear Preisach model and its new numerical implementation
based on the nonlinear Preisach model with some modifications are presented. The new model has e-
qual vertical chord property of minor loops to relax the congruency property of the classical Preisach
model. Experimental results show that the maximum of the absolute error predicted by the generalized
nonlinearity Preisach model reduces 0. 22 pm and the root mean square error reduces 0. 11 pm com-
pared to the classical Preisach model. The generalized nonlinear Preisach model can describe the hys-
teresis of the piezoceramic actuator more accurately.
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sis of piezoceramic actuator
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Tab.1 Comparison of displacements in the

divided voltage list using two different models
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120 15.13 15.13 0. 00 15.13 0. 00
30 6.38 6.37 —0.01 6. 38 0. 00
100 13.54 13.57 0.03 13. 43 —0.11
20 4.82 5.01 0.19 4. 89 0. 07
80 11.52 11.85 0. 33 11.43 —0.09
50  8.80 8.92 0.12 8. 80 0. 00
70 10.55 10.88 0.33 10.51 —0.04
60  9.75 9.96 0.21 9.73 —0.02
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Tab. 2 Comparison of displacements under

random voltages using two different models
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118 14.94 14.94 0. 00 14.94 0.00
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