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Modeling of Giant Magnetostrictive Actuator Based on Preisach Theory
XU Hongxiang' CHEN Long' ZHU Yuchuan' > JIANG Xin'
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Abstract: The giant magnetostrictive actuator ( GMA) has some advantages such as fast response large magnetostrictive
strain  high electromechanical transformation efficiency and so on. However the GMA exhibites nonlinear characteristics of magnetic—
elastic coupling and frequency-dependent hysteresis  which severely hinders the accuracy of GMA’ s output displacement as well as its
further applications. In order to design and use the GMA effectively a suitable hysteresis nonlinearity model should be established. A
Preisach-based numerical model for describing the nolinear hysteresis of GMA was derived on the study of the classic Preisach model
and the Preisach restrict plane was discretized into Levels uniformly and a lot of experiment data were carried to identify the parame—
ters of Preisach-based numerical model. The results reveal that the hysteresis nolinear model can well describe the practical situation.
It has guiding significance for improving the positioning precision of GMA.
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