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Research on Vibration Control and Management of Electromagnetic Bearing Rotor in
Closed-Loop Rotating Machine Units
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[Abstract] Closed—loop rotating machine units are core power equipment in the industrial sector, widely used
in energy, chemical, metallurgical, and other industries. Electromagnetic bearings, due to their contactless
operation, low energy consumption, and suitability for high rotational speeds, have become the primary
component for rotor support. However, rotor vibration remains a critical issue that constrains stable operation
and shortens service life during unit operation. Factors such as rotor imbalance, electromagnetic force
fluctuations, external disturbances, and parameter mismatch can all induce abnormal vibrations, which may lead
to unit shutdowns, component damage, and significant economic losses. Currently, most domestic units employ
conventional PID control, which exhibits low precision and weak resistance to interference, making it
inadequate for complex scenarios involving sealed compartments, variable operating conditions, and multiple
disturbances. To address this, this paper combines the operational characteristics of units with the working
principles of electromagnetic bearings to identify key vibration causes, analyze the limitations of traditional
control methods, and develop a vibration control system tailored to specific operating conditions. Technical
solutions are proposed across four dimensions—monitoring, control, compensation, and fault handling—
through optimized algorithms, enhanced monitoring systems, and standardized procedures, achieving precise
vibration suppression and ensuring safe, long—term operation of the units.
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