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ABSTRACT

Most of spindles for machine tool are supported by ball bearings, and there are problems in the
limits of high speed and high power as well as the cumbersome maintenance due to the short life
time. In order to overcome these problems of the conventional spindles, the high speed spindle with
magnetic bearings is developed in this study. Magnetic bearings for 60 000 r/min class high-speed
spindle are designed, and high speed spindle with magnetic bearings are fabricated. Based on the
running test up to 60 000 r/min, it is verified that the spindle is stably supported by the magnetic
bearings, and the magnitude of the unbalance response at 60 000 r/min is less than 3 pm.
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Fig. 1 Relationship between machining force and
bearing forces
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Fig. 3 Prediction results of axial force of thrust mag-
netic bearing depending on current
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Fig. 4 Configuration of radial magnetic bearing for
spindle
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Fig. 6 Prediction results of radial force of rear radial
magnetic bearing depending on current
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Fig. 8 Layout of high speed spindle with magnetic
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Fig. 9 Assembled radial magnetic bearings

Fig. 10 Assembled thrust magnetic bearing

Fig. 11 Assembled spindle rotor

Fig. 12 Assembled high speed spindle with magnetic
bearings
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Fig. 14 Waterfall plot for radial vibration in front ra-
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Fig. 15 Waterfall plot for radial vibration in rear ra-
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Fig. 16 Waterfall plot for axial vibration in thrust
magnetic bearing
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