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after the thermal deformation
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Tab.1 Structural and physical parameters of the bearing

S0 Parameter {& Value
RN Number of rolling elements N 8
1K H 4% Diameter of rolling elements d,/mm 7.9375
fli 7K Y542 Bearing pitch diameter d_ /mm 33.4772
I 7K 55 )3 Bearing width /mm 15
AR Bearing clearance y/pm 10
[N Pl 5 FE Thickness of inner ring /mm 10
i bR Bearing material density /(kg/m?) 7 850
ST R KU Coefficient of thermal deformation A/K™' 1.25%107
FAPERL L Elastic modulus E/GPa 210
BELJE 2% Damping coefficient ¢ 500
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Tab.2 Main results of the vibration of the outer ring in the wide
temperature range

Y B IR Temperature/K
Vibration peak/(mm/s) 100 300 500
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Fig. 6 Time domain waveform of the outer ring vibration
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Tab.4 Comparison between test results and simulation results

T 5 FLEE g0 45
Temperature/K Simulation results/Hz Test results/Hz

100 152.61 152.24

300 151.97 150.82
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Study on frequency deviation of outer ring defect of ball bearings caused by

temperature-variable gap

XIA Bingxin WANG Dan SHANG Li FAN Lei XING Zhihui GAO Guowei

(School of Mechanical Engineering, Shenyang Urban Construction University, Shenyang 110167, China)

Abstract: The gap between the rotor and the ball bearing in a wide temperature range increases with the increase in
temperature. At the same time, the internal clearance of the bearing changes with the temperature. The inner ring of the
bearing is subject to increased friction torque, which reduces its speed. This results in the deviation of the characteristic
frequency of the outer ring defect, which is not conducive to the fault diagnosis of the ball bearing and the stable operation of
the equipment. Considering the temperature-variable gap between the rotor and the bearing, a dynamic model of the bearing
with an outer ring defect in a wide temperature range was established. The time-domain waveform and frequency of the model
were analyzed. The simulation and test results show that the bearing vibration increases with the temperature, and the
characteristic frequency of the outer ring defect decreases with the increasing temperature. Properly increasing the interference
between the rotor and the bearing according to process requirements is beneficial for reducing the bearing system vibration in a
wide temperature range and improving the accuracy of bearing defect frequency identification. The results provide reference
for the use and health monitoring of ball bearings in a wide temperature range.

Key words: Ball bearing; Dynamic model; Wide temperature range; Gap; Frequency deviation

Corresponding author: XIA Bingxin, E-mail: 17604136033@163.com

Fund: Foundation of Liaoning Provincial Department of Education (LJKXM202109)

Received: 2023-06-14 Revised: 2024-02-23



