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Impedance Characteristics of an Expansion-Resonator Type Pulsation Attenuator

(Attenuation on Flow and Pressure Ripple from a Hydraulic Piston Pump)

Do-Tae Kim*, Sang-Gi Lee**

lr Abstract IF

In this paper, an expansion-resonator type pulsation attenuator is proposed to absorb and attenuate flow and pressure rip-
ple with high frequencies generated from hydraulic control systems. The basic principle of a pulsation attenuator proposed
here is applied to propagation, reflection, absorption of pressure waves at the cross section of discontinuity and resonance
in the pipeline. It has advantage of the compact size and high degree of freedom for installation in hydraulic systems. The
design scheme based on distributed parameter pipeline system with dissipative viscous compressible model is developed.
To investigate the reduction of flow and pressure ripples with high frequencies produced by a swash plate type axial piston
pump, two kinds of attenuators are manufactured. It is experimently confirmed that the spectral intensity of flow and pres-
sure ripple with high frequencies from the pump are reduced up to about 20°~30dB by using attenuators proposed here.
The calculated results were in good agreement with the measured values. From the results of this study, it is shown that an
expansion-resonator type pulsation attenuator is effective in a wide frequency ranges to attenuate the flow and pressure rip-
ple from hydraulic components.

Key Words : Fluid power systems(£-Z3} A| 2 &), Pulsation attenuator(% % 7+4] 7]), Expansion-resonator type("} 4 3% 7] &),
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Fig. 1 Schematic diagram of hydraulic filter
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Table 1 Dimension of pulsation attenuator

attenuator A attenuator B
a 1.0 [mm] 2.5 [mm]
a, 10.0 [mm] 10.0 [mm)]
L, 17.0 [mm] 17.0 [mmj
L, 200.0 [mm] 325.0 [mm]
K, 170 [-] 68 [-]
K, 100 [-] 40 (-]
k, 200.0 {1 130.0[-1
0.00
puisation attenuator A
20.00
g
8
-4Q0.00
Gain [dB}
w=1.26x10"7°
000 - A ¢ = ®
$0.00 —
45.00 jou
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;‘ [sX <] v k2=8
3 LJ :k2=10
& > k2=12
A K2=14
-45.00
9000 = 1 |
0.00 100.00 200.00 300.00 400.00 500.00 €00.00
k3

Fig. 2 Impedance characteristics of attenuator A
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Fig. 3 Impedance characteristics of attenuator B
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Fig. 4 Frequency characteristics of attenuator A
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Fig. 5 Frequency characteristics of attenuator B
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Fig. 7 The measured pressure and flow ripple waveforms for
140bar, 86cm3/s
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Fig. 10 Comparison of frequency spectra for flow ripple ql1
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Fig. 11 Comparison of frequency spectra for pressure ripple p1
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