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Abstract: To study the lubrication characteristics of water-lubricated rubber bearings (WLRBs)
in mixed-flow state, based on the classical laminar flow and turbulent lubrication theory, the
mixed flow lubrication equations were established for WLRBs. Adopting the finite difference
method, the variations of Reynolds number, water film thickness, liner deformation and water
film pressure with eccentricity, rotational speed, and length to diameter ratio under mixed-flow
lubrication were investigated, and the lubrication characteristics in three different lubrication
states of laminar, turbulent and mixed flows were studied. The results show that the mixed-flow
lubrication equations are more suitable for the actual operating conditions of WLRBs than the
laminar and turbulent theories. For the mixed-flow lubrication, the value ranges of water f{ilm
thickness, liner deformation and water film pressure are all between that of laminar and turbulent
lubrications. For the mixed-flow lubrication, the Reynolds number decreases with the eccentricity

in the pressure-bearing zone but increases with the rotational speeds; the dimensionless water
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film thickness decreases with the eccentricity, and increases with the rotational speed and the
length to diameter ratio. The eccentricity has the biggest influence on the maximum liner
deformation, followed by the rotational speed, and the smallest influence is the length to
diameter ratio. The film pressure increases with the eccentricity, the rotational speed and the
length-to-diameter ratio in the pressure-bearing zone. This study may provide reference for the
accurate analysis on the lubrication characteristics of WLRBs under actual operating conditions.,
and also provide a basis for the simulation research via computational fluid dynamics (CFD) on
lubrication mechanism of WLRBs.

Keywords: water-lubricated rubber bearing; mixed-flow lubrication; Reynolds number; liner

deformation; water film pressure
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