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Abstract: The clearance in the cage pocket of cylindrical roller bearings influences the kinematic characteris-
tics such as slip and collision between the rollers and the cage, as well as the overall vibration of the bearing.
the limitation of traditional dynamic models solely considering viscous drag effects of lubricant on rollers for cy-
lindrical roller bearings, was addressed. Instead, the lubricant was described as a time-varying friction coeffi-
cient related to the contact force between the rollers and raceways, along with flow resistances and resistance
torques on the cage. Additionally, nonlinear spring and damping elements were employed to simulate the colli-
sion contacts between the rollers and the cage, highlighting the impacts of the pocket clearance. The accuracy

of the proposed model was validated, and the influences of the cage pocket clearance on the kinematic charac-
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teristics of the roller-cage speed, slip, and collision, as well as the vibration characteristics of the bearing,

were investigated. Simulation results indicate that, as the cage pocket clearance increases within the range of
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0.1 mm to 0.7 mm, the cage slip rate rises, leading to more severe speed fluctuations and compromising cage
stability. Simultaneously, the roller’ s spin slip rate decreases, which reduces the collision frequency between

insights for the design and failure analysis of cylindrical roller bearings.

the roller and the front and rear ends of the cage pocket, while the collision force increases. Furthermore, the
overall vibration of the bearing intensifies with the increasing pocket clearance. The study can provide valuable
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Fig. 1 The cylindrical roller bearing dynamic model
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Fig. 2 Contacts between the roller and the cage
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Table 1 SKF N324 bearing and lubricating oil main parameters

parameter numeric value

outer ring radius/mm 115

inner ring radius/mm 77
roller radius/mm 19
bearing pitch radius/mm 96.5
number of rollers 14

radial clearance/mm 0.1

outer ring mass/kg 4

inner ring mass/kg 2.2
roller mass/kg 0.37

effective length of rollers/mm 36

modulus of elasticity of the material/Pa 2.07x10"

lubricating oil density/ ( kg/m?) 884
dynamic viscosity/ (Pa-s) 0.27
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Fig. 5 Cage time-varying rotational speeds under different pocket clearances
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Fig. 9 Slip speeds between the roller and the inner ring Fig. 10 Slip speeds between the roller and the outer ring
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