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Abstract: Axial piston pumps have been widely used as power sources for hydraulic systems, but studies on the
fluid flow within the pump have been usually performed using 1-D analysis because of the difficulties in
considering the fluid compressibility, high-speed revolution, variation of the flow rate, and complicated geometry.
The goal of this study was to understand the hydraulic fluid flow within axial piston pumps by using the 3-D
numerical method and the process of generating discharge pressure ripples. To improve the convergence and
robustness of the simulation model, a grid system was constructed with hexahedron-type grids around the valve
plate. Furthermore, we employed an empirical formula to describe the relationship between the oil density and
pressure. The CFD (computational fluid dynamics) results compared well with the experimental data.

LM = 1 AlEe S Fologaron AAske Aol B
e, W, 4% 9 A S Eesit e
foF BAol BT A NAE BEE S8 aldom Aol W] Mk BeE st A
23 mfol i me SAMIGol Aol HRZH & A) ksap) ukzel AlEloll vie] i o
segow el A8sn Sloh Telh M HAE B el el A 292 geolel et
AT §5L Exdel T oT WE: WA 4 9, 9 TAE Ao fEAS RS
Hel W 458 Fusi, ol B AT £ welglol sk BelHel B3} ool UdR)
S WA= dede] Wrk® Ed ugs]HA] A &7 BHst AHo] WsletH ]stetA o
B8 o] WAshs AHlolRe B AH BEE  gael Bash] wEe] £AHNE el v
Aetr|7IH, Mol Zid o e B argke] ot e Aoty HI7A| o] wof ATt 13 &
A gtk oleldk YQlo® FHE wWEgk W ASS A 52 FHHALSY uebd B A A4 o
SHAZIAL 55U I o=A FZ 4ol 2 X UF el ds) A8 freslid Z2a
Asteh®Y mebA JZ A Al BEhS 17 @ CFX ver10% AHg3te] 3akel ez Alleia
O AdRE AFAARe} vaste] S Pkl
1 Corresponding Author, yksuh@dau.ac.kr I AL BQlstaA}l sk Aot}




130 AFE -

Valve Plate
Drain hole

Valve Plate
Discharge

Piston
Valve Plate Cylinder

Suction

N Qutlet

Discharge
Inlet
Suction
Valve Plate Valve Plate
Notch Precompression Hole

(a) Swash-plate type

(b) Bent-axis type

Fig. 1 Fluid models of the axial piston pumps
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Fig. 2 Grid system of the axial piston pump of
swash-plate type
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(a) Suction and discharge

(b) Cylinder

Fig. 3 Grid system of the axial piston pump of
bent-axis type
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Table 1 Oil properties for CFD analysis

Material Properties | Oil (Equivis ZS46, 50C)
Density (kg/m3) 827
Viscosity (kg/ms) 0.0252
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Fig. 7 Streamlines of axial piston pumps
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