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Development of Lorentz Force Type Integrated Motor-bearing System
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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 scheme effectively attenuates the rotor vibration all over the

operating range of rotational speed.
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Table 1 Specifications of experimental setup
Dimensions S P R
Outer radius of magnet 50 mm MFlg'ﬁtvx}—' AS712 Sl AL dk 2
Inner radius of magnet 25 mm 22 4T 43l 3’]32]— o7k §la F=ol
Magnet thickness 9 mm A8 A BEE FAo] w2 Adulo 7MlE
Space between magnets 2 mm nolRu T4 zo pzu AREL £dHe] 9
Alr gap length 9 mm 2o & & 9tk o9 HRY A Yol Yo
Number of turns 216 D4 Wl oAb 97 AMe] RRAM = s)AH
Nominal coil diameter 0.5 mm e 2k 97 S oo TR
Winding width 8 mm Zy FaL vz A g wkgk 319 ¢
Winding thickness 7.8 mm Z3 A4 §FHE e oz dEA Yt B
Pitch angle 36° ATME of B4 TheH ol ¥ K AGE
Back iron thickness 9 mm o=
R
Rotor disk mass 964 g o
Materials 10
Sintered NdFeB 0.8
Magnet _ ™ o) mn Vo)
(N-4011) NN Y
Rotor disk frame AL7075 Z o4 [ | \ [ [
* Stator disk frame Fiber-reinforced bakelite 3 oz l \ ’ \ I
Rotor back iron 55400 2 o0y ’ \ I \ ’ \ I
System parameters g 02+ \ I \ l \ I \ l
Current stiffness 8.39 N/A 3 04 \ I \ / \ / \ /
Proximity probe sensitivity 5 mV/ um A \\ \} /T
Maximum supply voltage +70 V o8
Sampling frequency S kHz 1.00 45 90 135 180 225 270 315 360
Rotational angle, deg
g Integrated Motor-Bearing System
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Fig.5 Feedback control loop of the integrated
motor-bearing system
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