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Abstract — The bent-axis type piston pump which is driven by the piston rod works on the way that the piston
rod drives the cylinder block, so the taper angle of the piston rod and the swivel angle between the cylinder block
and the shaft are very important design factors. If the above factors cannot satisfy the conditions of optimum
design, the friction loss between the cylinder bore and the piston increases, and the pump can even fail to work
under conditions of severe friction and wear. Since the piston reciprocates in the cylinder bore with high velocity,
and at the same time it rotates on its own axis and revolves on the center of the cylinder block, the decrease of
the volume efficiency generated on account of the leakage between the cylinder bore and the piston. Therefore,
to prevent this case, the piston ring is designed at the end of the piston, and the friction characteristics between
the piston ring and the cylinder bore are in need of research due to its great influence on the performance of pis-
ton pump. Thus, in this paper, the elastic hydraulic oil’s lubrication analyses of the film thickness, the pressure
distribution, and the friction force, and so on, have been performed, and the lubrication characteristics between
the piston ring and the cylinder bore are explored by the results of the numerical analysis, and it is contributed
to realize the higher efficiency and the more advanced performance of the bent-axis type piston pump.
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Fig. 1. Diagram of axial piston pump.
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Fig. 2. Behavior of piston and piston ring in cylinder
bore.
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Fig. 3. Model between piston ring and cylinder bore.
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Table 1. Geometrical & operating conditions between
piston ring and cylinder bore

Item Values Unit
Suction pressure -0.05 MPa
Discharge pressure 30,35,40 MPa

Rotational speed of shaft 1500,1800,2100 rpm

Oil viscosity (af 40°C) 30 cP
Dia of Cylinder Bore 25 mm
Dia of Disk's Spherical 75 nm
Part
Width of Piston Ring 32 mm
Swivel Angle 29 deg
50 Rotating Speed : 1800 rpm
—— 30MPa
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Fig. 4. Normal force on piston ring.
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Fig. 5. Speed of piston ring.

Discharge Pressure : 35 MPa
Rotating Speed : 1800 rpm
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Fig. 6. Pressure distribution between piston ring and
cylinder bore(delivery region).
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Rotating Speed : 1800 rpm
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Fig. 7. Minimum film thickness to discharge pressure.
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Fig. 8. Friction force to discharge pressure.
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Fig. 9. Minimum film thickness to rotating speed.
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Fig. 10. Friction force to rotating speed.
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