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Abstract: Based on analysis'of the geometric relation and motion relation of bearing, a
mathematical model for radial runout of cylindrical roller bearing in consideration of inner
raceway profile was developed to investigate the influence of inner raceway roundness error
(i. e. , amplitude, order), the roller number and radial clearance on rotational accuracy. The
model was validated to be reasonable by specific spot way. The results indicate that inner
raceway roundness error has a significant influence on rotational accuracy of cylindrical roller

bearings. The rotational accuracy of cylindrical roller bearings drops sharply with increasing

the amplitude of inner raceway roundness error. The effect of low-order harmonic on the ro-

tational accuracy is greater that high-order harmonic. When harmonic order is an integral
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multiple of the roller number, the rotation accuracy of cylindrical roller bearings significantly

reduces. The rotational accuracy of cylindrical roller bearings could be improved by reducing

the amplitude of inner raceway roundness error.
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Fig.1 Sketch map of the inner raceway profile
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Fig. 2 Coordinate of the center of the roller
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Fig. 3 Steady state of the inner ring
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Table 1 Parameters of NU212 cylindrical roller bearing
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Table 2 -~ Comparisons of radial runout value between
the numerical simulation results and

the theoretical analysis results

¢/ PFEESR/mm HISEER/mm xR 2/ %
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