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Heat Conduction Analysis of Angular Contact Ball Bearing for High Speed Machine Tool Spindles
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High speed machine tool spindles are being rapidly develope to achieve improvements in machined product productivity.
However, high speed spindles result in higher temperature operation of the machines and decrease in work accuracy. Also,
high speed spindles tend to seize the angular contact ball bearings used in the spindles. For these reasons a heat conduction
analysis of the bearings and spindles comes out. This analysis includes the rolling element load distribution, ball motion,

traction coefficient between the ball and bearing ring, and on FEM heat analysis of the bearing. The calculation results of
the analysis showed good agreement with the measurements of the bearing temperature. Therefore, this analysis makes it
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possible to design new high speed ball bearings.
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Elastic contact between outer ring and ball
of bearing
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Initial and final positions of inner race curvature
center and ball center with respect to outer race
curvature center
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Forces and moments acting on ball
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Ball motion
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-Machine tool specificaion for calculation
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FEM model for heat conduction analysis
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Comparison of calculated results and measured

results
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