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Research on Hysteresis Modeling and Control of Piezoelectric
Drive Based on Tangent Function

XI Shouzhi, LATI Leijie
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; Piezoelectric ceramic actuators have non-linear characteristics such as hysteresis and creep, which reduce the
accuracy of micro-nano positioning platforms. The hysteresis model of the piezoelectric ceramic micro-displacement
actuator was established to improve the control accuracy of the precision positioning system, and an effective control
system was designed for experimental verification. The hysteresis model based on the tangent function was established
and connected in series in the system, and the hysteresis effect of the system was successfully suppressed. In the design
of the control system, three control strategies including inverse model control, PID control and PID + feedforward
control were used to control the micro-displacement experimental platform to verify the accuracy and feasibility of the
model. In addition, through comparative analysis of the experimental results, it is concluded that the three control
strategies in the experiment can effectively control the movement of the micro-displacement platform, and the control
effect of PID + feedforward control is the best.

Keywords : micro-displacement platform; piezoelectric ceramics; hysteresis model; inverse model control; PID +

feedforward control
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Figure 1 Rising hysteresis curve
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Figure 2 Relative position of rising curve
[ B, Qe 3 7, 72T Rk 2 A7 A R g A
WISEFR . Hd, D, (U) A T BRI P S %
ek, D, (U) NH—BL ETHHIZR .

10 ¢
9_
8
T
>
i 8 |
g2 |
{@4
3 |
2 D,(U) DU) DIU) D)
1
N A
0 1 2 3 4 5 6 7 8 9 10

WMARENV
B3 TR

Figure 3 Falling hysteresis curve
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Figure 4 Block diagram of hysteresis modeling
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Figure 5 General structure of nano
positioning system
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Figure 6 Target curve
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Figure 8 Comparison of model

simulation and measured data

L2t BAERRE

BMRIRE

0 5‘0 10|0 15IO 20.0 25IO 360 3‘50 4(I)0 4|50 S(I)O

I [8)/ms

A9 EHEAT IR Z LA 2
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