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In this paper, a calculation method and experimental validation are proposed
for the radial suspension force of a consequent-pole bearingless motor. A novel
proposed principle was extended from that of a surface-mounted permanent
magnet bearingless motor and applied to the consequent-pole bearingless motor.
The radial suspension forces are calculated mathematically and analytically
using the airgap flux density. It was confirmed that the proposed radial force
equations are practical to calculate the suspension force based on the airgap flux
density. A 2p pole consequent-pole bearingless motor and bearingless AC
homopolar motor have salient pole rotors that interact with the 2-pole
magnetomotive force to generate 2p-2 and 2p+2 pole components. As a result,
the radial suspension force of the consequent-pole bearingless motor is
generated by 2p-2 and 2p pole, and 2p and 2p+2 pole magnetic flux as well as a
surface-mounted permanent magnet bearingless motor, whereas the bearingless
AC homopolar motor produces the radial suspension force by DC and 2-pole
components. From the viewpoint of suspension current, the consequent-pole
bearingless motor has been considered in the same category as the bearingless
AC homopolar motor. However, it is found that the consequent-pole bearingless
motor is in the same category as the surface-mounted permanent magnet
bearingless motor in terms of the principle of magnetic suspension force
generation. The test results of levitation and rotation in a 20-pole/24-slot
consequent-pole bearingless motor are shown in order to validate the proposed
principle.
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