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Influence of Cavitation and Microtopography of High-speed Water-lubricated
Hydrostatic Bearing on Drag-reduction Effects

JIANG Hong-yan, CHEN Jia-jun

(School of Mechatronic and Power Engineering, Jiangsu University of Science and Technology, Zhangjiagang 215600, China)

ABSTRACT: The woks aims to improve the drag reduction effects of water-lubricated hydrostatic bearing at high speed and
predict the cavitation erosion area of the bearing by studying the cavitation and drag-reduction performance. A low-Re k-epsilon
model allowing for cavitation was built based on Launder-Sharma Model and the Rayleigh-Plesset equation in order to analyze
the influence of cavitation and microtopography of high-speed water-lubricated hydrostatic bearing on drag-reduction effects
under different working parameters. Cavitation bubbles mainly appeared in vacuum water sealing suface between water cavities
of hydrostatic bearing and near a restrictor orifice, which easily caused cavitation damage to bearing materials. At high speed
and small eccentricity, compared with flow direction and spanwise microtopography, column-grooved microtopographic surface
had better remarkable drag reduction effect among the three grooved surfaces, and the linear velocities of journal had significant

influence on drag-reduction rate. Bearing parameters such as speed, supply pressure, eccentricity ratio can influence the distribu-
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tion and static property of cavitation bubbles in water-lubricated hydrostatic bearing. In addition, obvious velocity slip contri-

butes to improving drag reduction effect.
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Fig.1 High speed water-lubricated hydrostatic bearing
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Fig.2 Micromorphology region in the water-lubricated hy-
drostatic bearing
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Fig.3 Three micromorphology: a) flow; b) transverse; ¢) convex column
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Fig.4 The cavitation bubbles concentration distribution for different eccentricity
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Fig.5 The cavitation bubbles concentration distribution for different supply pressure
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Fig.6 the cavitation bubbles concentration distribution for different rotating speed
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Fig.7 The numerical simulation results for different linear velocity: a) Curve of linear velocity v vs. shear stress 7y, b) Curve of
linear velocity v vs. friction coefficient Cy, ¢) Curve of linear velocity v vs. drag reduction rate #
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