- H22ANAEYA A 7 8 A 3 5 1998. 6.
ﬁi Journal of the Korean Society of Machine Tool Engineers

AEA BHZRE Sgusel T RARA

Z = B, 0 & o

Attenuation Characteristics of Fluid—Borne Pressure Ripple in
Automotive Power Steering Hydraulic Hoses

Do-Tae Kim*, Jong-Mann Lee**

If Abstract J

This paper presents experimental investigations on the attenuation characteristics of pressure ripple
in automotive power steering hydraulic hoses. Also, a mathematical model of hydraulic hoses is
proposed to support design of the power steering hydraulic circuit and analyze the attenuation
characteristics of pressure ripples. The experimental results show that the pulsation attenuation
characteristics of hydraulic hoses is remarkably affected by the flexible metal tube inserted coaxially
inside a hydraulic hose with a finite length as well as viscoelastic properties of hose wall. It is also
shown that the predicted results by the model proposed here agree well with the measured results
over a wide range of frequency.
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Fig.1 (a) Schematic of a power steering hydraulic

hose
(b) Modeling of a side-branch type hydraulic
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Flg. 3 Experimental apparatus
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Flg. 4 Dimensions of the hydraulic hoses



AEH-o F
3.2 ’.‘Jﬂﬁi‘-} 1' ﬂﬂ' Pi : inlet pressure ripple
- 1 §,200 T T T
Age dEg §4Esd i, A FY=E H 2ol ¥
g Azgldd Hojel #% - 4ARF LAL(flow and oo | o ]
pressure ripple source)?l F¢H& HWAHIAN A= g £ o rJ .
t g §4 - 5HE ST, UERAE - & Lt ]
Az AE B7|HE stde2 2eyd ebdAl o gt Po : outlet pressure ripple
A 2 T T Z2¥0r T T ]
Fig. 5~Fig. 7& BZo 314 N=2000rpm, 4% g Polt) 2| .
49 P, = bar, BFFE Q.= 116em’/se 4322 £ 00 Swl P
Aq Ae A7 vehd Rolth. 2elM, A g sl ]
piD, pDE BE AHE FYB2 AT FPAN Sl 18 L ]
] 5 10 15 0 400 800 1200 1600
-04 ?}@1“—‘!%‘ r'}‘&o‘(’]:l—l. %]‘?79\: )‘]71} %é“’“é ﬁéﬁ' @76] Time [ms] Frequency [Hz]
orel 20bard] Uid rEWEe] WEFEE vehd Aot
sere qralulEd] W F 2 2M Aol Fig. 5 Flg. 6 The measured pressure ripple waveforms
o Fig. T4 @ 27NN ¢ANE AP va sk and amplitude spectral intensity for hose(b)
He 27N gEUEY ANEol & A2gE & F Pi : inlet pressure ripple
oo}, ma, Ade] ALY BLe wlo] 107401, A 20 = H 20 T T T
%7} 2000rpm? ASAle GEAT TIE FoFTE 3 € s .
333Hzolch BE $279 4HHNE, F 32 4TI g o0 ol Pi ]
239 qEUE (VT FoE BT 4% 7E Fo g ol l ]
rg vgad 23 3% 2 449 235t 4R A ® & ok ko d]
Aoz uEde & & Ao ol 23 s 4 Po: outiet pressure ripple
Bo| Alzdle] ST ASS BPAIE FE U] € -0 RO T
o 27e GHAT B3 p (Hol HF Fos B 23 ] Po) | 5'°f -
Y = q00 | Po -
Pi : inlet pressure ripple g ‘Ei ol 1
< gzoo — T n'Aon - N e
S, 2150: ] 0 5 10 15 0 400 800 1200 1600
£ é"’o B pi 1 Time [ms] Frequency [Hz]
g § 50 4 Fig. 7 The measured pressure ripple waveforms
& & o . Jx A A and amplitude spectral intensity for hose(c)
Po : outlet pressure ripple
20 —— 22 T HE 712 Faemat ope} 24, 334 R 439 1T
B poy | B0 ] 3 4ea Asl AAEE ¢ 5 Ao
g oo =l Po ] Fig. 6& $9% ddzdsely v #4¢ 242
b ; 2o i@ dgAToIT B4 Fusk AE B2,
E Ll E (02 A3sh vmas, 54 E7N gEUE) A%
[ 5 1 15 0 400 800 1200 1600 okzt 7_}{}_6}3@\1‘ o] A& 12 F A9 A EHA] A AAw 2
Time [ms] Frequency [Hz] £99 WY oF FHEFHE AAPT. Ed, FiT

Fig. 5 The measured pressure ripple waveforms
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