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ABSTRACT

In this study, a cavitation occurrence in a piston-pump inlet was investigated by simulating the pressure
distribution, according to the inlet shape of a wvariable-displacement swash-plate piston pump that supplies
high-pressure oil to control the hydraulic system of a marine engine. Two types of pump inlets with different
shapes were cast into impression models, and the models were reverse-engineered by 3D scanning. Then, the
hydraulic-pressure distribution was analyzed through finite-element analysis. The results of the analysis
confirmed that cavitation occurs more easily in the inlet with a steeper slope during pump operation because
the inlet pressure on the valve plate is lower than that of the other pump with a gentler inlet slope.

Keywords : Piston Pump(ZAE EI), Hydraulic(772f), Cavitation(5S #4}), Suction Pressure(S ¢ &),
Swash Plate(AFEH)
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Fig. 1 Assembly modeling of the piston pump
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(a) External shape
Fig. 4 Configuration of the valve block

(b) Internal shape

Table 1 RTV Silicon Specifications

Item Spec.
- Viscosity 10 Pas
- Standard hardening time 8hr @ 23°C
- Density 1.28 g/lem® @ 23C
- Tensile strength 2.5 MPa
- Hardness 40 shore A

(a) iso-metric view (b) side view
Fig. 5 Inlet impression model of SS-type

(b) side view

(a) front view
Fig. 6 Inlet impression model of GS-type
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(a) iso-metric view

(b) side view
Fig. 7 Inlet 3D modeling of SS-type

(a) front view

(b) side view
Fig. 8 Inlet 3D modeling of GS-type
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Fig. 9 Pressure distribution (250 kPa) (SS-type)
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Fig. 10 Pressure distribution (250 kPa) (GS-type)
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Fig. 11 Pressure distribution (100 kPa) (SS-type)
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(b) side view
Fig. 12 Pressure distribution (100 kPa) (GS-type)
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Table 2 Pressure distribution data

Inlet Pressure Pressure (kPa)
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(kPa) position SS-type GS-type
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inlet
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