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Abstract: Under the condition of high speed, the rotor of magnetic suspension system is affected by the
coupling of gyroscopic effect and elastic deformation. Traditionally, the dynamic characteristics of a magnetic
levitation control system are usually characterized by the rigid body dynamics model, and the off-diagonal terms
in the state matrix are ignored for decoupling. An elastodynamic modeling method for magnetic levitation system
is presented in this paper. Considering the nonlinear mechanical model of magnetic bearing in space-time and
combining with Taylor series expansion, the modeling method of magnetic force linear model was discussed, and

the law of magnetic force model parameters changing with space position was analyzed. On this basis, combined
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with the elastic dynamic model, the state equation of the magnetic levitation fan system was established, and the
influence of space position on the dynamic characteristics of the magnetic levitation fan was revealed. The de-
coupling frequency response function of the key position of the magnetic bearing was established by the modal
analysis method, and the PID ( proportional-intergral-derivative control) controller in the feedback control sys-
tem was designed. The simulation results show that, compared with the PID model without considering the cou-
pling, the vibration amplitude of the system decreases under the external excitation. In this method, an elastic
dynamic model of the rotor under the action of the gyroscopic effect and the external force is introduced in the
build process of the controller, and the decoupling of the model is realize through modal analysis, it suggests
that the designed controller is more suitable for the magnetic suspension blower under the working condition of
high rotating speed.

Keywords: magnetic levitation bearing; magnetic linear model; rotary elastic dynamics model; levy meth-

od; PID parameter optimization
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