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Attenuation of Pressure Fluctuations in Oil Hydraulic
Pipeline with Bellows Type Accumulator
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Abstract : Pressure

bellows type accumulator was investigated by theoretical analyses and experiments.

propagation and attenuation characteristics in

oAFEdlolE), Pressure Fluctuations(® = %),

Transfer Matrix Method(d & o] E 2 A1)

with a
In the first

a hydraulic pipeline

stage of the study, equations to evaluate the amount of oil volume charged into the bellows together

with nitrogen gas were proposed. In the next stage, the authors suggested a mathematical model

based on transfer matrix method to describe the dynamic characteristics of the pipe element with a

metal bellows type accumulator. Through comparisons and considerations of the experimental and

the numerical data shown

confirmed.
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Fig. 1 Sectional diagram of the accumulator

and external view of the bellows
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MFB5, €% 105 cm’/s, 28 F: 97 ), @2
S5 YEHIEE FFA ZHFYHE AEIYGC
g AFE A dHHIBINZEH AojA4)
T #3Z QPR 2 B2 9% 7t dAsty
on, B E A FAFAZ F &+ #EE =4
st B7 QrEol 100 bar ¥2o] HEE MdA &
FEjel A ot S A&

AN AESE GHANEE 4 2EY
Q FE7], A/DHEEZIE AA AME HFEHAA
ZIE3 A ASE o4d dolHe B diziEol
2t s FFT 4G4 T2ade ALgdto Fog¢ 3
A Az 2 HES Fo o] A dojg et vl
3t At

4. Hd3 g nE

A8E o ASE " dF doleHe ¢
4 & Fig. 49 Fig. 59 Yebidct. o714, Fig.
47 oFEHOIHE AF&sA ke W, Fig. 5

ol E A& do st wWE Azt
Sgolth. Fig. 4914 py o WZFEo] p o MEY
o o 7AAlE olf e dEEHE WEe Fasrt

My #ze) B3 FaE F2olr] G-ol:, ofF
FelolH g 4HstA o WBo] AA Last: 3
2 Fig. 5% $3hel 28 + ok

E, AF7A AAE ol Bl HedE A
7] 9lstol ol B AolE AA A AL
o] | Pyl ARAE Fig. 6 (@, | Py(s)l
YA E Fig 6 ol 27k e,

ox ojN

o

o

w7l A e

o 1A A% Fogre FZo FALHLE XY
ol sgds golx, 2% o|F o Fu4 AHE
124 A& Fa5e HApuds 243e o ¢
th o] Ao HE IHEE o 1750rpm
BAE 4 OAZRE 13 R Fise
263Hz7} HE AL A58 4 ed, A4 49
213 ARG E ol 9} AR FaolA 13}
Aol Yetwt  ofFEdelE s HAH A ¢e
©al @Az ASol AMS Fig. 69 A%E =3
HE & £ gl5o] AXRS AYst yds] &
d x|t gle], o] 8 #AMe] ElFAe] JdEH A
Fig. 72 9 @2 Q7 BEd Wz Ay ofF
EeolE7t AAE A$e o2 AN Ayx
g Yehiz ok, odrM ofFEeolEH e HA
g ASE 4x10° N-s/m2 zelste Axst
A3, 2 A TR H79 13 AE A7|7} Fig.
6o HlBlel1/3 TtEe g ZolE goz A=Y
o AR} AN Alole] chAzhel o]zt wbA)
st A2 ol s|A A A ZAFsH A 2 (5)
LR E] 2(6), (NEe] 2Aksh) Sl s]dstE R
WzbEch e, B oApelA Acksts g
dol fFota=EAe g 2] EA #Hrbd A F
8% A=A 9t wE o] A1A HE A
A 48std dE® 4 Aee Ay A7 A
NE) gelg & glglot.
weha], Bodpeld =&E A (17)& 34 9
28 ofFEeolHE ZHi= KB ANM ¢
o olE A B4 Mo f8EA BEY 5 9

e
& Hox Azt

>

12 x 30 rlo rim

ly o



oy - B8 -

548 &

B AdFME FLB2 A HdAE o5 AR
28 ofF ol g 74 54 AT A
& Fstd FMs xAbstAh

WA, 54 Mzse g7 iy EAE fsky
Wz Wiel shas g FAFHE FY AFH
o) Fg FrHekr]l A AL FEAAL TS
o7 F4& Wa2y ofFEdclHz HdAY vz
40 dg vE": B Atstdih

Aetet 3 mde] MIHE HAFH FHOE
B2z e A B4 4y 2D 0B HHI F9
sttt AFAA Faiz 4y WE Adze] Az
99 R Fut5 Fo dolelg derggon, 3
T 49 dolge] AP AMAE vw HEEF
czM B ATM AAFF HG wWEHE 53
99 g e FAA

B AT e 4 d228 ofFEdHolH
g 2= aguzded 48 @93 A3 54 844
of #&3A AHEE 5 g RAoF 7dis

I gnE Y|
1. Y. Kawarasaki et al, "Development of

Hydraulic Active Suspension”, H &5,
Vol. 44, No. 1, pp. 120~127, 1990

2. S. Buma et al, "Synthesis and Development
of the Active Control Suspension”, H A#ME
@3 AE, Vol 57, No. 534, pp. 599~605, 1991

3. 01d%, "F #EA GHEHAFT MHAYTIR o

, S/WEAY ) A7), AR F4A

A¢+A, pp. 32~36, 2001

&, “IAEL {9 BEo FrEdE 4T,

PR MAree =8, pp. 14~30, 1998

5 F. T. Brown, "The Transient Response of
Fluid Lines”, Trans. ASME, Ser. D, 84-4, pp.
547~-553, 1962

o458



