304

T EsEEED-HD
7 ¥ a7 EHMRESHFD=RTESHICE

Three-Dimensional Ball Motion in Angular Contact Ball Bearing
for High-Speed Machine Tool Spindle
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High-speed machine tool spindles are being rapidly developed to improve machined product productivity. High
-speed, however, raises machine temperatures, causing seizing in angular contact ball bearings in spindles. To
clarify the cause of seizure and heat generation in bearings, we measured the 3-dimensional ball motion of bearings
using Hall elements arranged on fixed oblique coordinates. Results agreed well with analytical calculations,
enabling us to design high-speed ball bearings with a bore of 70mm and an outer diameter of 110mm, enabling us

to operate bearings at 30 000rpm with oil-mist lubrication.
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Changes in hall voltage (rotational speed 10
135rpm, axial load 980 N)
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Ball speed about its own axis and ball orbital
speed (Axial load 980 N)
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Schematic view of high speed angular contact ball
bearing test rig
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