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High precision control of High polymer actuator
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This reserach presents the modeling and two-degree-of-freedom motion control of
an lonic Polymer-Metal Composite actuator with hysteresis compensation. It has been demonstrated that
with correctly applied voltage, the hysteresis effect can be substantiallg reduced. However, there still
remains the problem of control. The two-degree-of-freedom-control is a robust control technique that is
effective for this actuator. The IPMC position control by the feedforward control employing inverse
system and feedback control using a current sensing circuit was carried out. It consists of a
feed-forward controller based on an inverse system and a stabilizing feedback controller. Both
experimental and numerical results are presented and show the ef-fectiveness of both the control
technique and the modeling method with the robustness.
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Fig. 1 Experimental setup for measuring

bending curvature of Nafion.
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Fig.2. Identification results
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Fig. 3. Pole-Zero Map.
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Fig.5 Block diagram of FF control system.
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Fig. 7 Block diagram of charge Feedback system.
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Fig.8 Time response of feedback control system.
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Fig. 9.Block diagram of 2 DOF control system.
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Fig. 10 Time response of the 2DOF control
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Fig.11. Block diagram of the feedback control
system with disturbance.
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Fig. 12 Time response of the feedback control
system with disturbance.
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Fig. 13 Time response of the current with
disturbance.
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Fig. 14. Block diagram 2DOF control system
with disturbance.
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Fig.15 Time response of 2DOF control system
with disturbance.
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Fig.16 Time response of the current with

disturbance.
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