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Development of High-Speed Cylindrical Roller Bearings
for Machine Tools
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A newly designed cylindrical roller bearing has been developed in order that the cylindrical roller
bearing can operate as fast as high-speed angular contact ball bearings used for machine tool main
spindles under the condition of air-oil lubrication. The cage riding structure improves lubrication of
the cage guiding surface at high-speed operations by guiding the cage bore on the air-oil nozzle
outside surfaces. The inner ring made of ceramics prevents excessive bearing preloading in the
radial direction due to thermal and centrifugal expansion to enable high-speed rotation. The ceramic
inner ring is radially compressed by ring spacers which also work as ribs so that the hoop stress
generated in the inner ring can be reduced. The prototyped bearing with an inner diameter 70 mm
successfully operates at a speed of 3.25 million in the dmn value which compares with air-oil-
lubricated ultrahigh-speed angular contact ball bearings for machine tool spindles.
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High-speed operation test results with various cage
guiding types
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