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Development of Lorentz Force Type Integrated Motor-Bearing System in Dual
Rotor Disk Configuration

Ut S* 0| S+
Sung-Ho Park and Chong-Won Lee

Key Words

: Integrated Motor-Bearing(#}7] Wo12 W& A E 7)), Active Magnetic Bearing(5 % 7] w0} =),

AC Synchronous Motor(XF F7] A% 7)), High Order Harmonics Compensation(:22Z3} Y41, Influence

Coefficient Method(%3 3 A=)

ABSTRACT

In this paper, dual rotor disk configuration with a coreless stator is proposed for the Lorentz force type integrated
motor bearing system. An experimental compensation for the effects of high order harmonics is performed using the
digital controller of the experimental setup. The runout profile and rotor unbalance are also identified by the extended
influence coefficient method. The experimental results confirm that this compensation method effectively attenuates the

rotor vibration all over the operating range of rotational speed.
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Fig. 1

Coordinates and winding distribution
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Fig. 2 Cutaway view of experimental setup

Fig4 Rotor disks with 8 permanent magnets
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Table 1 Specifications of experimental setup
Dimensions . ¢

Outer radius of magnet 50 mm

Inner radius of magnet 25 mm

Magnet thickness 9 mm

Space between magnets 2 mm

Air gap length 9 mm

Number of turns 216

Nominal coil diameter 0.5 mm

Winding width 8 mm

Winding thickness 7.8 mm

Pitch angle 36°

Back iron thickness 9 mm

Rotor dlSk mass 964 g

R “Materials 0

Magnet Smtered NdFeB (N 40H)

Rotor disk frame AL7075

Stator disk frame Fiber-reinforced bakelite
‘| Rotor back iron 55400

« - oo Systemparameters - - ¢ .-

Current stiffness 8.39 N/A

Proximity probe sensitivity 5 mV/pum

Maximum supply voltage 70V

Sampling frequency 5kHz
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Fig. 5 Flux density distributed in the air-gap
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Fig. 11 Estimated unbalance force compensation
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