FH U4 A 21 A9 (20043 9 4)
Journal of the Korean Society of Precision Engineering Vol. 21, No. 9, September 2004.

HA7HIE 0| BTt AlS4 Y4 HAFE HIo| HUSF
&40 oist A7

dYE, HYN', o|AH”, FFYT

A Study on the Reduction in Pressure Ripples for a Bent-Axis Piston Pump
by a Phase Interference

Kim Kyung Hoon", Choi Myung Jin", Lee Kyu Won"" and Jang Joo Sup™™

ABSTRACT

Pressure ripples yield noise and vibration in hydraulic pipelines, which are inevitably generated by a fluctuation of
flow rate in the pump mechanism, and such noise and vibration deteriorate the stability and accuracy of hydraulic
systems. To reduce the pressure ripples, accumulator and hydraulic attenuator are normally used.

In this study, parallel pipeline with a bent-axis piston pump is introduced to a hydraulic pipe system as a method for
reducing the pressure ripples and using the transfer matrix method, the dynamic characteristics of the pipe system are
analysed and compared with experimental results. The results show that the phase interference using parallel pipeline
with a bent-axis piston pump is effective to reduce the pressure ripples in the hydraulic pipelines.

Key Words : Bent-axis Piston Pump(At%2] N2 I|2AE ¥ E) Pressure ripples(3d ™F), Phase
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71549 Q, = Theoretical volumetric flow rate of a pump
(m®s)
Ap= Cross sectional area of piston(m?) R = Radius of pipeline (m)
a = Velocity of pressure wave (m/s) s = Laplace variable or complex frequency(=j27f)
K = Bulk modulus of oil (N/m?) s
I = Length of pipeline (m) a = Flow coefficient
P = Pressure in pipeline (N/m?) v = Kinematic viscosity of oil (m%s)
P, = Pressure of displacement chamber (N/m?) p = Density of oil (kg/m’)
P, = Pressure of discharge port (N/m?) @ = Angular velocity (Rad/s)
P, = Pressure behind orifice valve (N/m?) @ = Angular position of piston (Rad)
Q. = Actual volumetric flow rate of a pump (m¥s) I"= Propagation constant (m™")
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Fig. 1 Configuration of a bent-axis piston pump
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Fig. 5 Schematic diagram of the experiment
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