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Design of joint vibration reduction system combined
isolation and absorbtion for flywheel
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Abstract: The methods to reduce the vibration of a satellite flywheel were analyzed, and a joint vibra-
tion reduction scheme was proposed by combined vibration isolation and vibration absorbing. The
effect of the parameters of assembled isolators on its vibration reduction was researched. According to
the shortcomings of the system, the circumferential distributed absorbing method and a corresponding
system were proposed to reduce the vibration of the flywheel. The simulation shows that the vibration
response of main structure subjected to external force dissipates by 90% in all directions except X di-
rection. Then, circumferential distributed absorbers were designed to improve the performance of as-
sembled isolators in X direction, and a simulation model of the joint vibration reduction was also es-
tablished. Compared with unsophisticated isolators, the conclusion indicates that the performance of
the joint vibration reduction is nearly improved 50% in X direction. Consequently, the joint vibration
reduction scheme is suitable for reducing the vibration response of flywheel and is proved to be effec-

tive and practical in the vibration control for other vibration sources in satellites.
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Fig. 2 Dynamical model of assembled vibration isola-

tion system
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Fig. 4 Variation of frequency range with stiffness ratio
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Fig.5 Variation of coupled coefficient with complement angle
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Tab.1 Coupled analysis of vibration isolation system
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Tab. 2 Isolation efficiencies in different directions
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Fig. 8 Dynamical model of circumferential distribu-

ted absorber system
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Fig. 9 Acceleration response with mass ratios
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