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ONE LOCAL BIFURCATION OF NONLINEAR SYSTEM BASED ON
MAGNETORHEOLOGICAL DAMPER. "

Gao Guosheng®  Yang Shacpu® Chen Enli*® Guo Jingho®*
“(School of Mechanical, Electmonic and Condrol Engineering, Beijing Jioteng University, Beifing 100044, China)
== School of Mechaniod Enginesring, Shifiozhuwing Haifway Institide, Shifiozhuwang 050043, China)

Abstract Magnetorheological (MR) fluids is a kind of smart materials, it can be transformed from Newton
fluids into visco-plastic solid by varving the strength of the magnetic field. The dampers made by MR fluids have
a number of attractive features, for example, inexpoasive to manufacture, small power requirements, reliability,
stability, and can continually change its state. The process of change is very quick, less than afew milliseconeds,
and can be easily controlled. MR dampers have boen recognized as having many attractive characteristics for
use in vibration control applications, it is a kind of ideal semisactive control devices. MR damper is widely
usedl in the civil engineering, vehicle suspension systam and its structural characteristics have heen extensively
studied. But, up to now, the dynamic behaviors about MR damper semi-active control system, specially, its
bifurcation behaviors and global dynamics have not been discussed.

The problem of hifurcation behavior for the MR damper nonlinesr system is discussed. A dynamic model
of the system with nonlinear MR damper force is presented. The system’s normal form and universal unfolding
of the double zevo eigmvalue are achieved. The complex dynamic behavior of the nonlinear system will be
shown by the analysis. By theoretical analysis, it is shown that the design of parameters has a close relation
with the system's stability: the range of selected parameters are achioved when the system is stable, based on
the condition of hifurcation parameters, bifurcation curve, hifurcation set and phase portraits. From numerical
simulating analysis, the complex dinamics behavior is shown, and the result is in correspondence with the
thecretic anal ysis.
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