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Principle Analysis and Parameter Design of Hybrid Axial Magnetic
Bearing with Permanent Magnet in Rotor
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(1. College of Automation Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing, 210016, China;
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Abstract: A hybrid axial magnetic bearing with permanent magnet in the rotor is raised on account of the
low power consumption and compact structure of the hybrid magnetic bearings. Firstly, 3-D structure
and operational principle of the magnetic bearing are given. On the basis of this, a type of parameter-de-
signing method based on air-gap {lux calculation is given. Magnetic flux density of each key section is
obtained from the total magnetic {lux required for the maximal bearing capacity, and configuration pa-
rameters of each part of this hybrid axial magnetic bearing are obtained through calculating the leakage
coefficient and the magneto resistance coefficient by using the iterative loop method, taking the unsatu-
rated magnetic flux density inside soft magnetic materials as the restrained condition and bulk minimiza-
tion as the optimization objective. Finite element analysis (FEA) software is used to execute the simula-
tion analysis and modeling of the 3-D magnetic field. Simulation results validate this parameter-design-
ing method.
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