Journal of the KSTLE Vol. 27, No. 2, April 2011, pp. 71~76

The Korean Society of Tribologists & Lubrication Engineers

Theoretical Analysis of Water

Hydrostatic Journal Bearings

Seong-Hwan Park and Sang-Shin Park*'

Dongwoo Fine-Chem
*Dept. of Mechanical Engineering, Yeungnam University
(Received January 19, 2011; Revised February 26, 2011; Accepted February 27, 2011)

Abstract — In this study, the nondimensional load capacity of water hydrodynamic journal bearings is calculated.
A generalized coordinate formulation is applied to handle the complexity of bearing geometry. A window-based
analysis program is developed to analysis the cylindrical hydrostatic bearings. Load capacities are calculated
according to some design parameters such as clearance, diameter of orifice, size of recesses and temperature. The

results are presented and discussed.

Keywords —a generalized coordinate( ¥ ¥F 2} 3 7), cylindrical journal bearing( 53 A 'd #| ] &), load
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Fig. 1. Generalized coordinates.
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Fig. 2. Inflow and outflow of DF region
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Fig. 3. Inflow and outflow around pocket boundary
region.
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Fig. 4. Configuration of orifice.
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Fig. 5. Output screen of cylindrical bearing.

Table 1. Specification of bearing
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Diamter 50 mm
Length 35 mm
Clearance 15~30 gm
Pocket Angle 30~60 deg
Eccentricity 0~0.6
Supply Pressure 4~8 bar
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Fig. 6. Nondimensional load with diameter of orifice in
supply pressure 4 bar.
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Fig. 7. Nondimensional load with diameter of orifice in
supply pressure 6 bar.
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Fig. 8. Nondimensional load with pocket angle in
supply pressure 8 bar.
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Fig. 9. Nondimensional load with eccentricity in supply
pressure S bar.
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B bearing width

C  bearing clearance

D, pocket supply width

D; orifice supply width

J Jacobian for the transformation of coordinates
p  pressure

po  steady state film pressure

ps  supply pressure

p.  pocket pressure

Q flow rate through the control line

R  bearing radial

s meridian coordinate

&m generalized coordinate on the bearing surface
p  density of the lubricating fluid

o angular velocity of the shaft

6  circumferential coordinate
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