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Design and Analysis of a Novel Eddy Current Damper

XIAO Deng-hong » PAN Qiang , HE Tian

( School of Transportation Science and Engineering, Beihang University, Beijing 100191, China)

Abstract : Based on the eddy current principle, a novel eddy current damper applicable to attenuating vibration of
spacecraft is proposed. Firstly, by virtue of the numerical simulation, the magnetic and mechanical finite element model is es-
tablished to analyze the damping characteristics of the eddy current damper. Then the damping characteristic is tested on a vi-
bration test bench, where the sinusoidal excitation with amplitudes of 0.lmm and Imm are applied respectively in the fre-
quency range of 1-50Hz. Finally, the mechanical model of the damper is established based on the Bouc-Wen hysteretic theo-
ry, which is used to study the relationship among the loading, the damper structure, and the alternative Lorentz force. The re-
sults show that this new eddy current damper can provide a damping force under the excitation loading. The damping force
acquired from the test is close to that of the simulation results. Therefore, the presented model can be efficiently used to re-
flecting the mechanical properties of the eddy current damper.
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