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A Study on Lubrication Characteristic of the Hydrostatic Bearing
in Swash Plate Type Piston Motor
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Abstract : The hydraulic piston using a hydrostatic bearing has been used widely due to its satisfying performance
at very high pressurized circumstance and relative higher power density in comparison to conventional one. For
high pressurization, enhanced efficiency and long durability of the hydraulic piston, the design of hydrostatic
bearing is at issue, which is installed between piston shoe and swash plate. The performance of the hydrostatic
bearing is influenced significantly by the assembly of the piston shoe consisting of circular land and recess. In
this study, to estimate the performance of the hydrostatic bearing, the characteristics for lubrication of the
assembly of the piston shoe were investigated by measuring a leakage rate of hydraulic fluid under an
experimental condition, where a rotating velocity of the piston, hydraulic pressure and temperature of the hydraulic
fluid were changed systematically. In addition, a film thickness of the hydraulic fluid on the piston shoe was

measured and compared to theoretical one.
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Fig. 1 Simplified geometry of piston shoe & plate
24712

o7, o
T

w

ofp



=] 3=E|

3. &g Y

oo

B AFA AgE AN AA 2EES Fig 3
7} Fig. 40 YeRfidth. I 28 27019 Ao HA
o] 3 Ao F7)(synchronized)d 0.2 ZF3EE
AAENSY Fig. 20 2233 H2E A& YE
Wtk dxshe 19 J2EdA EEE 299
TX8tE O M2 YA Fo2N AH5H0=E

QT AHol Hof FFAFe] WAHA gtk

Test Fotating Test

Shoe Plate Shoe Housing Shaft

Piston Sling Block Test
Block Jig Mounter Piston

Fig. 2 Modeling of test jig

o] A% AAE 2 dEH n&IHA e FFH
o FYo| AY WA FOoHE IXAE 9
AT, B 2B g A2EEZ AL nhEel 9% E
4 9 FERFY AZol JhestEE AA" AY
Aotk AwogEet H2E BE EAY FA
TFE SA6H] A AFATSY TP ZHS Fo
a8 BEA 7|¥ AE FFAAE AT =
& AR 229 A 2FY REE A Hst
of 19t FEBES} QYA B 2TAA
(thermo couple)E AX|3t¥ 1, AdPEE 43+
NNAEES A7) &, HuUZECe) 1 #
2o T AYY HHAAE AT

H2EY 21 FEZE AHEste] AP0l

3t 0~

Torque
Servo & rprm
Motor Fensor

Senso_r High Test
Arnplifier, Pressure Jig
Indicater Power
Unit

Fig. 4 Test equipment of the piston & shoes
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Table 1 Diameter of piston & shoe

Micro
Flew
Meter

Qil
Cooling
Line

2 ATolA Agd HAED B2E 2YA A

Piston diameter d [mm] 14.5
Shoe diameter d, [mm] 19.2
Recess diameter d; [mm] 9.6
Orifice diameter d; [mm] 0.8
Orifice length Z, [mm] 33
Pitch circle diameter R [mm] 30
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