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Thermal Characteristics Analysis and Experiment
for Angular Contact Ball Bearing

HU Xiaoqiu, CHEN Weifu

(Department of Machinery Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To predict and control the effects of thermal properties of ball bearings on feed system
accuracy, total heat generated by ball bearings, including self-spin friction torque was evaluated
following the quasi-static and friction heat production theory, and the heat transfer way was
analyzed. A heat transfer model considering thermal contact resistance between bearing
components was established, and a test rig was set up to measure the temperature distribution
and axial thermal displacement in the cases of different axial forces and rotation speeds. The
results show that rotation speed and axial force exert a significant impact on bearing temperature
distribution and thermal displacement. The axial thermal displacement linearly depends on
temperature within 10 °C of temperature rise. The temperature of balls gets the highest, followed
by inner ring, while outer ring the lowest. The relative error between test results and simulation
results is within 7%.
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