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A Study on Lubrication Characteristic
of Slipper Hydrostatic Bearing in Hydraulic Piston Pump
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Abstract: The leakage generated from the clearance between the cylinder bore and the piston is one of the most
serious problems in the hydraulic piston pump, and it even results in terrible decrease of the volume efficiency
at a great velocity and high pressure. In this paper, the lubrication characteristic of the hydrostatic slipper
bearing equipped in the hydraulic piston pump has been worked out by experimentation with three model
bearings of different shape. Preparatory to this, not only the three models of piston-slipper were designed, but
the corresponding experimental apparatus were also manufactured. As a result, it was verified that, according to
the supply pressure, the hydrostatic bearing part of the slipper is severely affected by the pocket pressure, land
pressure, oil film thickness, and leakage flow.
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(b) Three model of Hydrostatic Bearing
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Fig. 1 Three model of slipper hydrostatic be-
arings and pocket pressure distribution
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Table 1 Dimension of each models

zd

Belt A Hlcm) A B C

X Diameter of piston dpy 184 | 184 | 1.4
Inner radius of land ro| 065 | 065 | 065
Radius of land (1) r 13 0.8 0.8

1

Motor =
Controller| | /| Drive Motor Radius of land (2) | - 09 | 09
Fig. 2 Drawing of experimental apparatus Radius of land (3) r3| - 105 | 1.0
Radius of land (4) ral - 115 | 115
2 AFME A7 FEe FHo) sbsdes Outer radius of land ry| - 1.3 1.3
Fig. 29} Zo] Rdz) 484xS A9t 2 A

Radius of capillary tube r,| 004 | 004 | 0.04
Length of capillary tube | 0.322 | 0.322 | 0.322
Diameter of slot s - - 0.3
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Fig. 5 Pressure distribution on the slipper(Model B)
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Fig. 6 Pressure distribution on the slipper(Model C)
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Fig. 7 Comparison of pressure distribution of the

each model (10MPa)
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Fig. 8 Comparison of film thickness (40%C)

Film thickness, #r (um)
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Fig. 9 Comparison of film thickness (50°C)
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Fig. 10 Leakage flow rate variation by supply
pressure (40°C)
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Fig. 11 Leakage flow rate variation by supply

pressure (507)
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