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Dynamic characteristics of low loss motorized spindle suspended

by magnetic bearings

XU Xin, XIE Zhen-yu, /LLONG Ya-wen

(Jiangsu Key Laboratory of Precision and Micro-Manufacturing Technology,
College of Mechanical and Electrical Engineering}
Nanjing University-of Aeronautics-and Astrenautics, Nahjing’210016, China)

Abstract: A-Tow loss motdrized spindle-suspended by magnetic bearings with two radial
homopolat active magnetic, bearings ( AMB) and “one axial permanent magnetic bearing
(PMB) was established’ and the main design procedure and configuration parameters of the
system were presented. The dynamiccharacteristics of the system were analyzed by theoret-
ical calculations and)verified by high-speed rotation tests. The results show that the system
has simpler strueture, less power consumption, and is able to get across the first two criti-
cal speeds and‘\operate at 40000 r/min safely, with maximum amplitude of the rotor up to

7 pm.
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Fig. 1 Mechanical structure of the motorized
spindle suspended by magetic

bearing system
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Fig. 3 Photo-of the radial homopolar\AMB
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Fig. 4 Schematic illustration of the axial
PMB and the rotor
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Fig. 6 Curve of axial permanent magnetic force
and displacement between lower magnetic

bearing and thrust disc

Fig.7 Photo of the axial PMB
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