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A Study on Pressure Ripple of Axial Piston Pump using Branch Hose
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|L Abstract jr

The pressure ripple in most hydraulic systems is the root cause of their noise and vibration. This paper reduced
the pressure ripple using side branch hose for an axial piston pump applied to small excavator. First, in calculating
open area, a new method using groove area of valve plate is proposed. Simulation model in AMESim environment
is developed to verify proposed method, find effective length and diameter of branch hose. Finally, the comparisons

with expetiment results show that the proposed method is more effective than previous method in reducing the pressure

ripple.
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Fig. 1 Axial piston pump
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Fig. 3 Valve plate

Fig. 4 Overap area of cylinder and valve plate
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Fig. 5 Open area calculated with overlap area
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Fig. 6 Sections and open area of discharge groove
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Swash plate angle Table 1 Simulation and experiment conditions

’ —@ Type No Branch, Branch, Impact Unit

Piston 6 ox |
«E > e = Diameter b 12,5, ¢155 mm

Length 0, 350, 450, 750, 850, 950 mm

7
|
i

L
| S
R%g
.‘iei._<
=0
TUIINIY
o N
=
z &
=+

Load Pressure | 0, 150, 220 bar
Revolution | 1400, 1700, 2000, 2200 pm

Table 2 Parameters of simulation

Name Symbol Value
Young’s
E X 11 N 2
) modulus 2.06 10" N/
Pipe Inner diameter D 12.5mm
Thickness T 3.9mm
Length of main line L 1000mm
3 3
Branch hose ]l . Density [ 876 kg/m
2s &- . ) =9 N/m?
L 1f o;f | Bulk modulus | 5 17x10°% N/m
— Kinematic s ,
; . v 4.6X107° m/s
VISCOSItY
Branch hose
E—=—— 5 e < aivha < aipr o 4
S USROS 1®
Fig. 10 AMESim model of pump @ A e
Duscnargeu Port2 - — velociey of msm?ﬂ“«*‘ i : Swash plate angle alpha
[=1 O Ol=L = Discharged : Port 1 : @ m7>m
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LHOh:]._ Table 101] /\J] Impact type 94 2] o B i] A 9]_ z} el @ cylinder barrel angle
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Fig. 12 Schematic of experiment
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