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Pressure Ripple Reduction of Hydraulic Pump -Motor in HST

Do-Tae Kim*

Abstract

This paper deals with pressure ripple and noise reduction characteristics for a hydrostatic
transmission (HST) consisting of a variable axial piston pump connected in an open loop to a fixed
displacement axial piston motor. Pressure ripples in HST is major source of vibration, which can lead
to fatigue failure of components and cause noise. In order to reduce the pressure ripple, an annular tube
type hydraulic filter proposes to absorb pressure ripples with the high frequencies components to
achieve better noise attenuation in HST. The basic principle tube is applied to propagation of pressure
wave, reflection, absorption in cross section of discontinuity and resonance in the hydraulic pipeline.
It is experimently confirmed that a hydraulic filter is absorbed to be about 30 ~40dB of pressure ripple
with high frequencies. These results will assist in modeling and design of noise reduction in hydraulic
control systems, and here, should provide a means of designing a quieter HST
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Fig. 1 Hydrostatic Transmission (HST)
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Fig. 2 Experimental apparatus
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Table 1 Components used in HST

HST | HST | load
pump | motor | pump

number of piston 9 9 9
displacement(cc/rev) | 34.2 247 26.1

Max. continous.| 241 210 300

pressure
(bar) intermittent] 310 250 350

type variable| fixed | fixed

maker Dension |Uchida |Uchida
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Fig. 3 The measured pressure ripple
waveforms for an axial piston pump
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Fig. 4 The measured pressure ripple
waveforms for an axial piston motor

3.2.3 M= - By HSTY UYHF EA

Fig. 5= 21413 ¥ Zo] L=180cm, Y29 8)F
N,=1780rpm % 2¢ &9} ¥¢} p,(#)=Tbar2 A3}
I, 289 A4 N,=1000rpm, 254 70bar § 3t
Hd w2 gHNE B3P T B4 23E UE
Aolct. A2 AN HSTE FHZ 3]A+& 1780rpm
S 2 YA, Ago] 9740]7] Yo} FHEY VA

S o 267Hzo| S{FHc. ZE9 A9 Raugd
o2} AT ] g gy Fe 78 Faprt 9
3t Hok. £3% HSTY 1U& #2419 gyl &
HE B REUAM FAHE YR FT Hoj7t U= R
e Fr 24 ARZRE § 4 oo, Yot BEY
AE gedFol 4T Agstd BRY G dHNF
of WA E3| YL AT p,(¢)2 BH AT
of { W EE B pa(¢)e d¥o2 %S AR Y
ojde erejmtel AyYmie} Wty A% 2Hg-ste] AT

- 120 -



7t g4E T, B2 FYTANAY G py(4)E oA
o aroz YeuE el Yool A WYL % 4 3
o m@ 28 dFolMel GHAF py()E BE £33
o) QIWE p, ()% SAR HYHY Hol AW, FFHL
2 o} 2t $UBIAN YA FANES 4P
T A, SAHETY Qg Y Birel |2 Fois
Ayt 2 g4o) g e nA0 4ol FHHOE
Bt A% ARdoz Selsge e, HSTOA:
T N S CER U L U
o AWE Y py(1), po1), py(£)NHE HE} 2
Bo) 712 24 JREG oy 1 35ud AP
2z} 40| BRACR tehtel, 100Hz ol de] A%}
& geolit BEot BHY FF Fu4 4R 2 Y
erdt A B2l AAUF p(1)E NYE B2
geuEsE BAglel 9A Y £33 Yoy 4E
of Hzoh mEol GANE) 4EHHAEE UolA %
o} mebd, RS Tt E BEd g 7| Ao 4
23} 2 g4ue] 22T ARl AMAOR Yehdg o
& 24 Anzye ¢ 4 Aok

T 0w —y T Ty

e

10 R
10

8
k-4

Spectral density [dB]

10 N 1 " 1 e
10

Pressure [bar]

[} 5 10 1% 0 200 400 €00 B0O 1000 1200
Time [ms] Frequency [Hz]

Fig. 5 The measured pressure ripple
waveforms for HST
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Fig. 7 Comparison of the measured pressure
ripples with resonator tube
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Fig. 8 Comparison of the measured
pressure ripples with resonator tube
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