YAREAE o] §3 3-F sfolnels

&

[¢]

A7) o) 8 Aol

Control of a Three-pole Hybrid Active Magnetic Bearing using Redundant Coordinates
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ABSTRACT

In this paper, we propose a linear modeling and identical PD controller design scheme for the three-pole hybrid-type AMB

recently developed in the laboratory, which consists of three permanent magnets, providing bias flux, three Hall diodes,

measuring rotor displacements, and ring type permanent magnet bearing, stabilizing in axial and tilting directions. Along the

three physical coordinates formed by three poles, we introduce the redundant coordinate system and three identical decoupled

controllers to construct linear model. The experiments are also carried out in order to verify the effectiveness of proposed

controller in stabilizing the transient and steady state response of rotor.
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Figure 1. Schematic of the proposed AMB
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Figure 2(a). Bias flux density distribution
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Figure 2(b) Flux density distribution with
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Figure 4. Modeling of the proposed AMB
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Figure 5(a). Sub-pole with Hall-diode
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Figure 5(b). Hall sensor’s output signal with
varying rotor paosition
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Figure 6. Experimental setup of AMB system

Stator Rotor
Diameter 32 mm O uter 42.4 mm
diameter
Thickness 10 mm _Inner 32.4 mm
diameter
Thickness of 2mm Air gap 0.2 mm
PM
No. of Coil | 75 Rotor mass | 166 g
Displacement stiffness (K*) 4.86x10° N /m
Current stiffness (Ki) 10.07N /A

Table 1. Specification
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Figure 7. (a) Displacements of the rotor and
(b) control currents during start-up test
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