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Study on the Correlation of Leakage by the Variation of
Inlet Pressure and Clearance in Hydrostatic Bearing
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Abstract: This paper is the numerical study on the correlation of leakage by the variation of inlet pressure
and clearance in hydrostatic bearing. The main goal of this study is to apply to the design of hydro
system the results that the pocket pressure and the leakage rate according to the inlet pressure and the
clearance between piston and cylinder tube. Because the hydrostatic bearing in hydraulic cylinder has the
narrow rectangular channel between piston and cylinder tube, so to verify the numerical scheme, it has
been compared with the experimental results of Brackbill and Kandlikar. The pressure data of numerical
results inside narrow rectangular channel correlate was showed a good agreement with experimental results,
thereby the numerical scheme was applied to the real model that is a hydraulic cylinder with the
hydrostatic bearing. In conclusion, the pressure differences between inlet and pocket were shown within
3%. Leakage rates were showed rapidly increased pattern between about 4.5 and 6.7 times because the
section area to calculate the leakage rates were proportioned to a square of diameter. The correlation
equation was calculated among the inlet pressure, the clearance and the leakage rate by using the linear

regression.
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Table 1 Variables for numerical analysis
Variable Value Unit
Inlet pressure 25~200 bar
Outlet pressure 0 bar
Clearance 0.01~0.05 mm

(a) Hydraulic cylinder

(b) Piston

< q

(c) Fluid model
Fig. 2 Numerical Model of hydrostatic bearing
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(b) Clearance : 0.05 mm

Fig. 3 Pressure contour in hydro-pocket

according

to clearance : inlet pressure 25 bar
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Fig. 4 Pressure contour in hydro-pocket according

to clearance

: inlet pressure 200 bar
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(b) Clearance : 0.05 mm
Fig. 5 Velocity contour in hydro-pocket according

to clearance : inlet pressure 25 bar
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(b) Clearance :

0.05 mm
Fig. 6 Velocity contour in hydro-pocket according

to clearance : inlet pressure 200 bar
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Fig. 7 Pocket pressure according to inlet pressure

and clearance
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Table 2 Coefficient for numerical analysis

Coefficient

Clearance
b

0.1491
0.2758
0.4528

a
0.0048
0.0275
0.0856
0.1858 1.1720
0.3265 27177
25 bar < Inlet pressure > 200 bar

0.01
0.02
0.03
0.04
0.05

mm

mm

mm

mm

mm
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