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Abstract - In the high pressure state, the leakage flow rate of hydraulics is one of
serious problems and the great reason to decrease the volume efficiency. In this paper, 1
tried to clarify tribology characteristics for the slipper hydrostatic bearing in swash plate
type axial piston pumps and motors by means of experiment . I measured the leakage
flow rate between swash plate and piston shoe with change the supply pressure and oil
temperature at a swash plate angle of 0° . And I also investigated the slipper pocket
pressure and calculated oil film thickness for theoretical method. So. I have analyzed the
tribology characteristics of hydrostatic bearing for leakage flow rate and oil film
thickness with oil temperature and supply pressure.
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Fig.1 Configuration of piston ball &

slipper bearing

Table 1 Dimension piton & slipper bearing

Diameter of piston dif em] 1.84
Inner radius of land Rilom]| 0525
Radius of land (1) Rlcm] | 0655
Radius of fand (2) Ri{cem} | 0835
Radius of land (3) Rilem] | 04975
Radius of land (4) R cm] 1.11
Quter radius of land Rs[ em] 1.25
Radius of capillary tube 7 cm] 0.04
Length of capilary tube /[ cm] 0.322
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Fig. 3 Design of experiment circuit

Fig. 4 Picture of experiment apparatus

2¥dgazrey Fdd HAEHE AC
Servo MotorZ FEEHE AlS4 328 §
A% Relief valveol 23] Q73+
*A3% o, duFr], Oil Filter
AX o B3z AZHY A A
2o §F FIF2 2YE Shut-off
valveE o]£3go9, EZZd Hydro -
Turbined AWM & R 3std ¢4, §3 2
EE £33 Y} Relief valver: AEAA

o ol @ |H
o,N. tio JE wu
o

189



g WZeg dZdsdg FF ¢

18
o
a
4z
_‘_1‘
2

A 25MPa7tx] @A AT 24 L8 9
AatA fAs7l A Ty SR
£ HdASsIYad, }F5He ExE EYL
Atz Il HE FAFE BE
Baze AYREY Oil Filterd 2zt 4
k3=

H2EL AAl A4 § H= . 2
oAf AA 8= e T0cc/rev Fo MAZ

Zo] A ol &AL, AUy E5e HY
tiel AE Alo]g] 7&%% 10~15m H=
7t AEE AY A AAsigo. Alwe
AtgzZbel 00 Q) ZANM FHZERE R04
olatz A Al zach

FEHE ISO VG 46¢ Argstgon A
B TR 30E ol ESY" 10

MPacj A 5& o] ZEol7) AL & %

AAEIn, SExde 5Ly *2 °Co
Solenoid valve®} IYXZF7)1E o]L3Ho
o AdHAL  Relief valveZ Read out

displayE® BHA A=sigr 32%E ¥x
E2X¥HY FFHZFL 50 /minE DY
on, Zi ¢S Aw FYro 4x@
AdBAME olfde ZHagm, AlmI
I 2FE slipper Abojo) A9 —‘f—*4°a°t° o)
2HAHE olf3ly =591}

4. A3 U pxb

1. =AY

Fig. 55 2% 50Co)A 2#3¢dd g3
ol % AY zAYH WHsE gz

dod, FHe FIYHY EAYHo
< 9E Jehdn Y} ol 2 A3 A
dE R FIFYHY Zte gk A
dYE Mgz d¥or ANade g

% % glout olg TALC 4y EA

190

25
™ iment
& 20 b T i T
= e B, Py =t
[
‘5 5 oo AT OOV
0
]
E 10 S A S 2 S
R4
2
g 5 R S S S
a

0 i e i |

0 [ 10 15 20 25

Supply Pressure (MPa)

Fig 5. Comparison of pocket pressure
with supply pressure (at t=50T)

HEd "ia A & v
E A% F U o=
slipper7t ZAetz 718 Ao vt AA
< slipper ZtA|o] WHo] L3y GEo

2 AZgdY 129, dAges
F A} o)z} v S U]“]?ﬂ‘ﬁ
(DA dFE W=7t sl A9 w4

2 vl Moz Mgl g
AYe A2Y £ ded, ot & gl
A AHE-3E slipperﬂ g2 e A=F 7t

22 AszHe AR
olg Al

uﬂ labyrinth & 3} _475]- %_% Cé-_' Eo

2 o we el 2goeA et
gt wgee suat

A, o] 3
717) &N Roeg AYHG
metx gtEo] 25MPa € W £%71 30T
N 60CE F W Zrled, yASTL
43 cm®/sN A 95 em’/so.2 12un z78e

S
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Oil Temperature (°C)

Fig. 6 Vanation of leakage flow rate
with oil temperature
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