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Fig.1 NES based on asymmetric nonlinear magnet force
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Fig.2  cantilever beam structure coupled with

nonlinear energy sink
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Fig.3 Transient response of the cantilever beam in Time domain
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SPACE STRUCTURE VIBRATION CONTROL BASED
ON PASSIVE NONLINEAR ENERGY SINK

Yang Kai' Zhang Yewei'> Chen Liqun'" Ding Hu' Zang Jian
(1. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

(2. Faculty of Aerospace Engineerings, Shenyang Aerospace University, Shenyang 110136, China)

Abstract This paper investigated the passive nonlinear vibration control method used for energy absorbing in
structures of spacecrafts. The structure and the dynamic model of the nonlinear energy sink which could adapt to
the space environment were proposed. As nonlinear spring could not be acquired easily in reality, we proposed a
new design for the NES based on employing an asymmetric NES force which was generated by two pairs of aligned
permanent magnets. Then, the dynamic model for a cantilever beam structure coupled with nonlinear energy sink
had been built theoretically. In addition, the passive vibration suppression effect of the nonlinear energy sink on
the cantilever beam structure under transient excitation had been analyzed through Galerkin method and numerical
analysis method. The results showed that the NES acquired up to 92% dissipation of the system energy imposed
by shock excitation, hence the NES could adapt to the space environment and improve the reliability of space sys-

tem.

Key words nonlinear energy sink, magnet force, passive control, nonlinear dynamics
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