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Lubrication Performance of Water Lubricated Bearing
Considering the Effects of Elastic Deformation
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Abstract. Fluid-structure coupled analysis of sliding bearing lubricated by water was conducted based on
the finite element software ANSYS CFX. The effect of cavitation on the water film of sliding bearing
lubricated by water was analyzed, the circumferential and axial pressure distribution of the water film
and the elastic deformation of the bearing bush were obtained. The influence of elastic modulus of the
bearing shell material, eccentricity, rotation speed on water film pressure distribution and elastic
deformation of bearing was further analyzed. Taking the elastic deformation of the bearing bush into
consideration, the maximum pressure of water film decreases and the pressure distribution of water film
becomes more uniform. The maximum pressure of water film increases with the increase of eccentricity,
modulus of elasticity and rotational speed, but the elastic deformation of bearing increases with the
increase of eccentricity and rotational speed, and decreases with the increase of modulus of elasticity.
Under the same conditions, the cavitation position of water film is advanced with the increase of elastic
modulus.
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Fig. 1 Schematic diagram of radial sliding bearing
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Fig. 3 Water film pressure distribution 6
Fig. 6 Influence of elastic modulus on axial water film pressure
Total Mesh Displacement cr .
Contouur distribution
8.770e—-006
7.893e—006
7.016e-006 3.2
. ~ ~
6.139e-006
5.262e-006
4.385¢-006 3000, 2 500, 2 000, 1 500,
3.508e-006 1 .
2.631e-006 000 r/min .
1.754¢-006 7 i 7 ,
8.770e-007
0.000e—000 A ’
[m
o b b b
4 o s
Fig. 4 Bearing deformation
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Fig. 8 Influence of operating condition, elastic modulus

Fig. 7 Influence of operating condition, elastic modulus on
bearing elastic deformation

on maximum water film pressure
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