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Analysis of Bearing Slip Vibration and Noise Based on
Complex Modal Analysis Theory
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Abstract

Taking the high-speed angular contact ball bearing as the research object, through the complex modal analysis theory, the tendency
of friction vibration noise when the bearing slips under different friction coefficients, different preloads and different elastic modulus
is analyzed. By solving the friction system model of the contact surface between the bearing rolling element and the bearing ring
and extracting the eigenvalues of the equation, the friction noise under different working conditions and different material properties
is analyzed and predicted. The conclusions are as follows: under different friction coefficients and preloads, the unstable modes of
bearing friction contact system are mainly concentrated at about 7000Hz and 11400Hz; When the friction coefficient is greater than
0.08 or the preload is greater than 200N, the bearing system at 7000Hz is more likely to have friction vibration. The bearing systems
with different elastic modulus have negative damping ratio. If the elastic modulus is too large or too small, it will produce great
instability at 6000Hz.
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