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Characteristics of a Lubricating Grease in a Cylindrical Roller Bearing using a CFD Model
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Abstract

The characteristic of an elastohydrodynanic lubrication (EHL) problem with a lubricating grease in a
cylindrical roller bearing using the computational fluid dynamic (CFD) technique is presented in this paper. The
pressure distribution, the film thickness of the grease and the velocity of lubricant are investigated.

The commercial software packages ICEM CFD 13.0 and ANSYS FLUENT 13.0 are employed for creating
the CFD model and solving the Navier-Stokes equation, respectively. The surface of the roller is considered to be
a rough while the outer ring is assumed to be a smooth surface. Furthermore, a number of user define functions
(UDFs) are provided for the CFD model such as the density and viscosity of the lubricant and the deformation of
solids.

The simulation results show the significance of the surface roughness on the characteristics of EHL problem
when the film thickness is very thin. In addition, it is found that the pressure distributions on the roller and the
outer ring surfaces are totally different profile.

Keywords: CFD; Surface roughness; EHL; Grease.
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Parameters ‘ Value ‘ Unit
Input data
An applied load, W 25 | kN/m
Average velocity, U 0.11 m/s
Roller and outer ring radius , R_,R 5.5, 31 mm
Surface roughness, R, 0.0210 um
Ambient temperature, T0 298.15 K
Solid properties (roller and outer ring)
Elastic modulus, E 210 GPa
Poisson's ratio, U 0.3 -
Density, p 7,850 | kg/m®

Lubricant properties (ORLEN oil SN-400) [30]

Viscosity parameter of grease, M 1,852.01 Pa's

Vapour dynamic viscosity, 4, 8.97x10° Pa-s

Flow index, n 0.20073 -
Liquid density, p, 890.0 | kg/m®
Vapour density, p, 0.0288 | kg/m®

0.38843 Pa's

Viscosity at shear rate constant, 7%

nItlAnBITeINIINEaARA sugniduwuyy
n3inicyan (Cylindrical roller bearing, NJ306E) On
unduiuuiiasd Lﬁial"ﬁﬁﬂmﬁwqﬁnswmwaaﬁiu
wudsalalalaslawfadndarszdidusmandn
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