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Abstract: Piezoelectric actuators (PEAs) have rate-dependent hysteretic nonlinearities, which pose challenges to the
traditional modeling and control techniques. A Hammerstein-based rate-dependent hysteresis model with a Bouc-Wen
nonlinearity is proposed in this paper for the piezoelectric actuators. The Bouc-Wen model and a linear dynamic block
are used to describe the static hysteresis nonlinearity and rate-dependent properties, respectively. Further, a hysteretic
compensator based on the Bouc-Wen model is constructed and connected in cascade with the plant to linearize the system.
Next, an uncertainty system model is built and a H-infinity robust control scheme is proposed to track the reference signals
with either single frequencies or compound frequencies in the given frequency range. Experimental results show that the
dynamic model proposed has good generalization ability and the encouraging tracking performances have been achieved
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with the relative error less than 8%.
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1 5|5 (Introduction)
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Fig. 1 A Hammerstein-based rate-dependent hysteresis model
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2.4 AR (Model validation)
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Fig. 2 The experimental data acquisition system of a PEA
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BRI (H, robust tracking control)
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Fig. 4 The hysteresis compensation structure
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Fig. 8 Experimental system of tracking control
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