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Dynamic Modeling and Vibration Analysis of Rolling Bearings
with Local Fault
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Abstract; A two-dimensional explicit finite element ( FE) model of healthy cylindrical roller
bearings based on ANSYS/LS-DYNA software was established, and the availability of model was
verified from the perspective of bearing kinematics. The FE model of cylindrical roller bearing with
local spalling fault was developed by introducing local spalling fault into healthy inner and outer
raceway, among which the local spalling was simulated by circumferential rectangle. The equivalent
stress of the edge element of fault zone and the process of rolling through the local fault zone were
analyzed. Comparing the simulation results with the experimental ones, the correctness of the FE
model was confirmed. On this basis, the influence of smoothness of the local fault on the vibration
characteristics of the rolling bearing was studied. The smoother the fault area, the smaller the vibration
response. These results can provide some reference for the fault diagnosis of rolling bearings.
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Fig. 1 A meshed 2-D FE model of rolling bearing
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Fig. 2 Variation of angular velocity of bearing cage
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Fig. 4 Equivalent stress of two elements ( outer ring fault)
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Fig. 5 Equivalent stress of two elements (inner race fault)
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Table 3 Comparison of outer race fault frequency
using different methods
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Fig. 9 Nodes acceleration comparison along circumferential direction
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Fig. 10 Comparison between simulation and experiment ( outer race fault)
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Table 4 Comparison of inner race fault frequency
using different methods
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