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Friction Thermal Simulation of Angular Contact Ball
Bearing Based on ANSYS Workbench
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Abstract;In order to investigate the influence of heat generation and mechanical properties of angular contact ball
bearings on their working accuracy and service life,a coupling model of bearing thermal structure was established based
on Palmgren friction heat generation theory. The influence of different rotational speeds and loads on bearing temperature
rise were analyzed by ANSYS Workbench final element simulation software, and the temperature distribution of bearing
parts was solved. The variation trend of the simulation results and the experimental results were compared to verify the
correctness of the theoretical model, and finally the thermal characteristics of the bearing were obtained. The results
show that as the speed of the inner ring increases and the axial load increases, the temperature of each component
increases, with the ball bearing having the largest temperature increase, and the influence of speed on heat generation
and temperature rise is more significant. The results can provide reference for the thermal optimization design of bearing
structure.
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Figure 1 Bearing heat transfer
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Figure 2 Basic parameters of angular

contact ball bearing
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Figure 3 Solid model of rolling bearing after meshing
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Table 1 ~ Structure and material parameters of angular contact ball bearing
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Figure 4 Boundary conditions of bearing
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Figure 5 Temperature nephogram of angular

(c) 4B

contact ball bearing at speed of 10 000 r/min
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Figure 6 Bearing temperature rise under different

coaxial loads and different speeds
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Figure 8 Temperature of front and rear

bearing shells at different speeds
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