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Study on the vibration attenuation capability of rotating
machinery supported by active magnetic bearings

Guo Leilei, Li Yue, Yu Suyuan
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084 )
Abstract

Aiming at the vibration and noise problems of rotating machinery, the theoretical analysis of bearings’ working
features and bearing systems’ vibration transmission characteristics was conducted, and the idea of adopting new-
style active magnetic bearings (AMBs) to replace conventional mechanical bearings to achieve vibration and noise
attenuation was proposed. A practical test prototype was chosen to perform the finite element analysis to study the
influence of the change of the bearing stiffness on the seat vibration of the bearing pedestal. Afterwards, a specific
vibration contrast experiment was conducted to estimate the real vibration attenuation capability of the AMBs. The
results show that decreasing the bearing stiffness do help reduce the seat vibration of rotating machinery, and com-
pared with mechanical bearings, AMBs have obviously the better practical effect on reducing the complete machine
vibration level. The relevant conclusions could provide important thoughts and data to broaden the application fields
and occasions of AMBs and meanwhile build the research foundation for the further industrial applications.

Key words: active magnetic bearing (AMB) , rotating machinery, vibration attenuation, seat vibration, ac-

celeration impedance, bearing stiffness
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