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Cage slip characteristics of planetary needle roller bearings
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Abstract: In planetary needle roller bearings, slip ratio and raceway surface quality mutually influence each other. The propogation of early
localized raceway defects can significantly impact the cage slip and service performance. To address this problem, a slip dynamic model for
planetary needle roller bearings is established, specifically considering localized raceway defects. This model is used to analyze the influence of
localized defect size on the slip rate of the bearing. Based on the morphological characteristics of raceway localized defects, the displacement
and friction coefficient of the rolling element passing through the localized defect area on the raceway surface are represented by piecewise
functions. These piecewise displacement excitation and friction coefficient models are then integrated into the slip dynamic model to investigate
the effects of localized defect width and depth on the cage slip. Results indicate that when localized defects occur on the inner and outer
raceways, the friction coefficients at the corresponding positions significantly increase. The influence of inner and outer raceway localized
defects on the cage slip varies considerably. As the localized defect width on both inner and outer raceways increases, the cage slip rises.

However, the localized defect depth has little effect on the cage slip.
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Fig.1 Schematic diagram of localized defect of raceway
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