Direct Control of Bearingless Permanent Magnet Slice Motor Based on PM Flux Observer

Wei Zhang, Huangqiu Zhu and Ying Xu 26th International Conference on Magnet Technology
School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China Poster ID :Mon-Af-Po1l 21-08(POS’[€F Session)

Backgrounds Direct Control Model

: : : L : : : : : : Electromagnetic torgque '
A bearingless permanent magnet slice motor(BPMSM) is attracted by its slice rotor, which also inherits the merits of the magnetic bearing, such as no _ J d _ _ Suspension force
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friction, no wear, no lubrication, long life, and so on. Compared with other fully magnetically levitated systems, such system simplifies the mechanical J
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In the axial and tilting directions. — ’ As shown in (), speed is set to 1000 rpm, speed overshoot is under 0.2%, and the fluctuating error of
Te | ectimati Prediction [y, | tinkage [1Uy | Gtk ¢ speed in steady state is less than 10rpm. Motor load torque is 1 N-m at starting, and then added to 5 N-m
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Displacement controller based on ADRC s : at 0.2 s. The pulsating movement of torque is less than 10%. fig. (b) shows the comparison results of the
— J S,, . rotor radial displacement curves in the x-direction when two different displacement control methods are
motion equation of rotor displacement Principle diagram of ADRC displacement regulator W 4 —T.. observer hobrii uy, | v Ry poner Uig used in direct control, respectively. When ADRC used instead of the traditional Pl controller, the floating
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dt m m m 71 ESO dt m v" The ADRC is applied to the suspension force control system, the suspension force disturbance rejection performance isoptimized , and the dynamic performance of

the motor is effectively improved.
v" The observational lag is compensated by the direct control module, which greatly increase the control accuracy and response speed of the suspension force.
v" The decoupling control of the BPMSM is realized and a good speed regulation performance is achieved.



