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Design of Combined Radial and Axial 4-pole Electromagnetic Bearing (I)
— with Uncoupled Bias Flux —
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Abstract

In this paper, a new compact active magnetic bearing(AMB) is proposed in which radial and axial
bearings are integrated in one bearing unit. It consists of four U-shaped cores circumferentially connected by
yokes and two-layer coils for radial and axial controls. For the radial control action, it has the same principle
as conventional homopolar AMBs, while for the axial control, it uses the Lorentz force generated by the
interaction of the bias flux for radial control and the axial control flux. The proposed structure makes it easy
to design a compact AMB because it has no disk for axial control. This paper introduces the proposed
structure, principle, and design process based on the magnetic flux analysis. By using a control algorithm with
feedforward action to compensate the coupled flux effect, the feasibility of the proposed AMB is

experimentally verified.
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Fig. 1 Structure of the proposed magnetic bearing
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Fig. 4 Magnetic flux density for radial force
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Fig. 7 Prototype of the proposed AMB

Table 1 Design parameters

Parameter Value
pole face area 102 mm?
air gap 0.4 mm
rotor diameter 30 mm
No. of coil upper 60
turns lower 60
. |position stiffness 4.87x10* N/m
radial -
current stiffness 15 N/A
axial current stiffness 0.17 N/A
bias current 13A
rotor mass 0.28 kg
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