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Characteristics of Friction Torques and Lubrication
in High Speed Angular Contact Ball Bearings

Jong-Eok Ban and Kyung-Woong Kim

Department of Mechanical Engineering, KAIST

Abstract—Friction torques, electrical contact resistances and bearing temperatures were measured on
high speed angular contact ball bearings for the spindle of machine tools. The test bearings ran with
oil-air lubrication at the thrust loads from 320 N to 1920 N and at the rotational speed of up to 12000
rpm. Electrical contact resistances between balls and races were measured to evaluate the formation of
the lubricant film in the contact area. The test results with sufficient lubrication showed that the vari-
ations of friction torques were sensitive to the thrust loads and the rotational speeds, and that the fric-
tion torques were higher than those with insufficient lubrication. With insufficient lubrication and high
thrust loads, the collapse of the lubricant film was detected even at a high rotational speed. It was con-
cluded that these high speed bearings to run in condition of fluid lubrication should require monitoring
not only the temperature increase of the bearing but also the lubricant film formation in contact areas
resulting from the change in the applied load and the lubricant amount.

Key words—ball bearing, friction torque, lubricant film, electrical contact resistance.
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Fig. 1. Schematic diagram of the experimental setup.
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