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OWMEZEE / Theme of Research

Recently, piezo-electric actuator (PEA) draws a lot of attention because of its high stiffness, sub-millisecond response time and sub-
nanometer resolution. However, PEA possesses a natural unavoidable hysteresis phenomenon which is nonsmooth nonlinearity. Because
of the unknown hysteresis, the performance of PEA is limited especially for those cases requiring speed and accurateness. The main
object of this research is the control design to overcome the hysteresis phenomenon so that the PEA would perform precisely.

@WEME / Outline of Research

» A new mathematical model of Hysteresis is developed, trying to describe the hysteresis behavior in PEA.

» Base on the new model, an advanced control technique is proposed.

« Implementing the control algorithm on a real equipment actuated by PEA to achieve the desireable acurracy.
» Discussing the topic with several experts in Japan.

®WMEME / Results of Research

*The discrete-time extended pseudo-Bouc-Wen model is successful developed. The indentification procedure is conducted to show the
accuracy of the model.

*A model reference adaptive control using above-mentioned model is proposed. This method can guarantee the closed-loop system
stability. Experimental results show the effectiveness of the proposed method.

@4#%0OEE /| Further Research Plan

*Submission of a paper including the abovementioned results to an international scientific journal is being prepared.
*The topic about hystersis and advanced control technique is expected to be extended in this researcher's university in Vietham.
*The reseacher would try to introduce some related topics to Vietnam.
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DWMEFEE / Theme of Research
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®WMEME / Results of Research
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At Chen Laboratory of SIT Conducting experiments on a piezo—actuated system




