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A Study on the Characteristic of the Hydrostatic Bearing
in the Hydraulic Cylinder

Hyung-5Sun Kang=*

Abstract : On designing of hydrostatic bearing, load, quantity of oil, stiffness and
friction load are considered as basic characteristics. For the analysis of these basic
characteristics, pressure distribution by oil film is obtained. Speed of piston, clearance,
leakage of oil, eccentricity, shape and roughness of bearing affect the results which are
the analysis of basic characteristics of load, quantity of oil, stiffness and friction load.
The relationship among those factors are required for optimum designing of hydrostatic
bearing for machining tool. Reynold’s Equation is calculated through finite element
method. Load, leakage of quantity and pressure distribution as variation of length, land
length ratio, eccentricity and axial velocity of bearing are investigated. Then optimum
design variables are obtained.

Key words : Hydraulic cylinder(+%+ 4A%4), Hydrostatic bearing(dgWlel®), Finite
element method (32 4304]). High speed cylinder(Z£%42H), Pocket(Z)
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Fig. 1 The equivalent power source of static pressure
bearing
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Fig. 2 Mesh of grid structure
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Fig. 3 Dimensionless load vs. land length ratio
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Fig. 4 Dimensionless stiffness flow rate vs. land
length ratio
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Fig. 5 Dimensionless load capacity versus eccentricity
under variation of pressure at linear motion
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Fig. 6 Dimensionless load capacity vs. eccentricity
under variation of pressure at linear motion (cal)
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Fig. 7 Classification of hydrostatic bearing
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Fig. 9 Pocket pressure ratio vs. eccentricity under
variation of pressure ratio at linear motion (cal)
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