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Quantitative Analysis of Vibration Response of Bearing with Outer Ring Fault
WU Qiang' ,ZHAO Kai', YANG Fengyu',LIU Pengfei' , YANG Kai*,ZHANG Taotao'

(1. AECC Guiyang Institute , Guiyang 550081, China; 2. AECC Guizhou Liyang Aero Engine Co., Ltd., Guiyang 550014, China)
Abstract : In order to realize the quantitative fault diagnosis of rolling bearings and evaluate the impact of defect and clearances
on the vibration response of bearings, a 4—DOF dynamics and defect model was established with 6307 bearings being the analysis
object, and the differential equation was calculated by Matlab —Simulink, and the relationship between defect size, bearing
clearance and bearing vibration signal was analyzed. The analysis results show that for bearings with outer ring defects, the
amplitudes of the shaft rotation frequency, characteristic defect frequency and their harmonic frequencies can be determined.
With the increase of defect depth, the amplitude of the acceleration signal increases first and then becomes constant. As the width
of the defect increases, double—step excitation will be generated, and the excitation leaving the defect is smaller than the
excitation entering the defect. The increase of the clearance will enhance the vibration response of the bearing, and a coupling
relationship between the defect area and the clearance on the vibration response comes into being. The above results are
condusive for understanding the vibration response mechanism of rolling bearings under different faults and for quantitative
analysis of rolling bearing faults.

Keywords : aero—engine ; outer ring fault;rolling bearing; vibration response ; quantitative analysis
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