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Fig. 1 Equipment structure of the original system
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Fig. 2 Shaft center trajectory during unstable operation
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Vibration suppression for magnetic levitation motors
based on a rigid isolation shaft system

YUE Xiaojing, LI Pengbin, LI Ziqiang
( AECC Sichuan Gas Turbine Establishment, Mianyang, Sichuan 621000, China )

Abstract: To address recurrent instability of high-speed motors equipped with magnetic levitation bearings when driving bearing
test rigs—a problem stemming from their relatively low support stiffness under dynamic excitations from the load side—this paper pro-
poses a solution consisting of a rigid isolation shaft system and a vibration transmissibility analysis approach. A dynamical model of the
coupled system was established, and excitation force transmission and modal analyses identified the root cause of instability: disturbances
from the test rotor are transmitted via a low-stiftness path and excite the system's natural frequencies. Theoretical calculations indicate
that the proposed design reduces peak excitation force transmissibility in critical speed ranges by 91.3%. Bench test results validated the
design: the modified system achieves a 52% reduction in vibration amplitude in formerly unstable speed ranges and an 80% reduction in
formerly stable speed ranges, enabling stable operation across the full operating range. This study provides an effective design theory and
practical engineering experience for overcoming limitations imposed by inadequate resistance to external disturbances in engineering ap-
plications of magnetic levitation bearings.
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