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Besides the advantages of the conventional magnetic bearings such as high speed and high precision, ACmag-
netic bearings also have strengths such as small size and low cost because of the use of mature technology of
inverter driving. Therefore, ACmagnetic bearing has potential application prospects in industrial manufactur-
ing, aeronautics and astronautics, wind power generation and other fields. However, the installation error of
displacement sensors or the influence of the rotor non-uniform material and non-uniform heating will cause
the working position of the rotor to deviate from the given reference position, resulting in the change of the
stiffness of the magnetic bearing at different positions, which will reduce the rotation accuracy of the rotor
and limit the further increase of rotor speed. In this paper, the influence of variable stiffness on the six-pole
AC hybrid magnetic bearing is analyzed, and parameter optimization design is proposed.
Firstly, the structure of six-pole AC hybridmagnetic bearing is introduced and the formula of radial suspension
force is derived by using the equivalent magnetic circuit method. Secondly, the variable stiffness coefficient
is deduced according to the eccentric displacement , and the influence of the variable stiffness coefficient on
the parameters design of magnetic bearing is analyzed. Thirdly, the parameter optimization design of six-pole
AC hybrid magnetic bearing is carried out with reference to the characteristic of variable stiffness coefficient.
Finally, simulations and experiments are carried out, the displacement waveforms of the rotor including float-
ing, stable suspension and under external disturbance are tested. The simulation and experimental results
show that the static and dynamic characteristics of the magnetic bearing are excellent. In other words, the
parameter optimization design of the six-pole AC hybrid magnetic bearing which considers variable stiffness
is feasible.
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