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Theoretical Analysis of the Slipper Hydrostatic Bearing Shape
in the Swash Plate Type Axial Piston Pump
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Abstract: In the high rotational speed and pressure state, the leakage flow rate of the axial piston pump is one
of the serious problems and make great reasons to decrease the volume efficiency. In this study, tribology
characteristics is clarified for the hydrostatic slipper bearing in the swash plate type axial piston pump, by
means of theoretical analysis for the different shape of the hydrostatic slipper bearing. It was analyzed by
Mathcad software and used equal conditions at 0° swash plate angle in each model. The results show that
performance characteristics of the swash plate type axial piston pump are significantly influenced by the shape

of the hydrostatic slipper bearing.

7|15 MH F, : Crosswind force acting on slipper
F, . Force loaded by P, on piston head
BDC  : Bottom dead center h * Fluid film thickness
C, : Poiseuille’'s coefficient of flow rate I : Length of capillary tube
d, : Outer diameter of slipper L, . Length of contact
d; - Inner diameter of slipper N; . Power loss by friction
d,, . Diameter of piston N, . Input power
F,(F,,) : Normal force effected on slipper N, . Power loss by leakage
F, . Centrifugal force center of slipper N, : Power loss rate
Fiy . Crosswind force in front of piston P, : Pocket pressure in each model
Fip + Crosswind force in rear of piston P, : Annular pocket pressure in each model
Fiy + Acceleration force P, : Atmospheric pressure
Fy . Centrifugal force from center of piston P.(P,) : Pressure in the cylinder
Qin . Inlet flow rate through orifice
Q, . Leakage flow rate

* Corresponding author: cis0206@jbnu.ac.kr
1 Division of Mechanical System Engineering, Chonbuk Qo . Outlet flow rate through slipper land

National University, Jeonbuk, 561-756, Korea . . .
. ’ ’ ’ .5 - Radius of each slipper land
Copyright © 2013, KSFC "0,1.2.3.4.5 bpe
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5 : Tilting angle of swash plate
. Viscosity of oil
. Kinematic viscosity of oil

X

. Density of oil
: Angular velocity of shaft
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Fig. 1 Schematic diagram of the swash plate type
axial piston pump
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seal land

@ EF A (b) =4 B ORA-Ne
Fig. 2 Configuration of piston ball & various type

slipper hydrostatic bearings
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Table 1 Dimension of each models

Dimension Model A B C

Diameter of piston  d, [em)] 1.84 1.84 1.84
Inner radius of land 7 [Cm] 0.65 0.65 0.65
Radius of land(1) 7 [em] 13 0.8 0.8
Radius of land(2)  7y[cm] 0.9 0.9
Radius of land(3) 73 [cm] 1.05 1.05
Radius of land(4)  7,[cm] 1.15 1.15
Outer radius of land(5) 75 [cm] 1.3 1.3
Radius of capillary tube TC[Cm] 0.04 0.04 0.04
Length of capillary tube I [cm] 0322 | 0322 | 0322
Diameter of slot S [cm] 0.3
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Fig. 3 Pressure distribution of pocket and land in
force balance state
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Fig. 9 Pocket pressure and leakage flow rate by

kinematic viscosity
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(BHR.A) Research Report RR. 610, 1958

Kinematic Viscosity, v (cSt)

10 Load capacity by kinematic viscosity
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