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Modeling and identification of magnetorheological damper

based on dynamic hysteresis operator
ZHAO Xinlong » WU Shuangjiang » PAN Haipeng
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Magnetorheological (MR) damper has promising application prospect in terms of vibration
control. However, since the inherent nonlinear hysteresis of MR damper will affect control precision,
modeling analysis is required for MR damper. Firstly, modified dynamic hysteresis operator-MDHO was
proposed, which could describe different output amplitude. Then the hysteresis model of MR damper was
presented on the basis of MDHO. In the model, output damping force of the magnetorheological damper
consists of hysteresis damping force and viscous force. Finally, the modified particle swarm optimization
(MPSO) was proposed to identify the model parameters. The results show that, the hysteresis model of
MR damper based on dynamic hysteresis operator can effectively simulate actual characteristics of MR
damper.

Key words: magnetorheological damper; modified dynamic hysteresis operator; hysteretic model; modified

particle swarm optimization
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