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Measurement of Hydraulic Pump Flow Ripple Characteristics Based
on the ISO 10767-1 and the Evaluation of the Measuring Accuracy
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Abstract: The source flow ripple and the source impedance in hydraulic pump are characteristic values showing
fluid-borne vibration characteristics decisively. We cannot measure these two characteristic values directly, but
can measure them by some indirect methods. One representative indirect measuring method is ISO 10767-1.
The authors constructed a hardware and a sofiware for the measuring method based on ISO 10767-1. Through
the error evaluation of the measured results, accuracy of the measuring method using ISO 10767-1 was

examined in detail.
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Fig. 1 Impedance representation of a simple
hydraulic circuit

s'Zs'ZL L .
P =(Qz_ﬁ?j.{cos(ﬁx)—jz—sm(ﬁx)} W

L

A 71A,

Zy-cos(Bl)+j-Z -sin(pl)
© Z.-cos(pl)+ jZy -sin(pl) 2)

P = Qs-Zs-Zc e ™ + Ry e
5)

Y Z+Z, 1-R-R. -
R:ZS_ZC
o 7)4, S Z+Z, ©®)
R :ZT—ZC
Y Z.+7Z, (7

@ ¢ 2w’ (9 23 AW, @) 299 2
N2glEpes)Elel dEA glom, o] ZReEIA (3)
22 WEAHo] IS 1 tAcz A=e g

Bolck

40

2.3 2AF W ZAR[ISO 10767-1]2 Rt
Fig. 20 b e} o], BRel %

fi

= 2o
=9 WY, 5 24 UEARY BT E= 5 5
A W B A AR, ol el

W 944 ¥ 2 NN 9 9 52 P

Podtz 39 2] 5)23E g 49

)

i
X3
X2

X *i Qn
< =

. P P Po

Pipe Secondary source
Testpump [ oading valve

Fig. 2 Hydraulic circuit for the “secondary source”
method

‘23_



ISO 10767-1° 7128 §¢ H=
Ao},
sz _ e /PU-x) +Rse~jﬁ(l+x2)
P - e—jﬂ(lfxl)_i_RSe—jﬂ(l*Xl) (8)
wetd, B, Pog 2389 4 @zwe Kot
322, ool 4 (6)o.2RE Zsrh Taj,
@9, 24 W B0 95D #F A5l
Sate] AT 92 N 2 N oM g wg
le, Pog 243w 4 G228 dolxE ol
&) ofgte] Rzl pajAm, ololn 4 (2
R 7)Y JduEx
Zr 7} e
sz N e—jﬂxz +R,Te_jﬂ(2ll_x2)
le e—jﬁxl +RTe—j/3(211*x1) &)
w#, 24 g BEeS TEHEA Yo 1o
A 4 BEe 2P 4 G2RH 24 g ¥
w9 f3 % g 78 5 g
3. 28 A2y ¥ ¥y
31 S AlA" ZTMAlol Fo|H

Fig. 2 vepd 7teslst 2 AE A2 743}
H & ve g We Fo] FriE oo} 3t 2|
24 A2"e #Z A o7} 1SO 107 67-19] A)A]
Hol AckFig. 3).

E-

Fig. 37 Zo] #%

g2 golAe)
AEe Z]X](iﬁ)
7k givkn A9Fe2H
24 $ahuy, Yol g
BuojAel S whAl

Z]x%_,]i

Al T’JJ‘U} g1zt

7))

o
rlo

Z, Z;

point ‘B, / point ‘A’

Secondary Source

Test Pump

.

Fig. 3 Hydraulic circuit shown in ISO 10767 1 for

the “secondary source” method

32 5™ AlA®S M

22 HEAY AEE k] AxEo] AFF A
259 FAHEE Fig. l e A

24 i +9 9=z O % 23 959 (3
I QELEE BF V’\P«] 7hd 89 Al 9
2E PZ(PHLA: 138em7rev)E AHE A0,
Hzo| 229 ggd o]l st ¢y o] 7}
o7l el ¥xe dz H £ HASA=
sttt

e WEr|2E ¢H A (piezoelectric type, resonant
freq. 500 kHz, linearity +1% FS)<, 758 A% 7|
ZE DC ME ZE(75 kW, 0~4000 rpm)E A}-&-3}
Aot =49 g dol"H = A/D #HEIE AFHA
PCol|l A3ttt

Fig. 55 A" F8 74 849 AHE vel

pump tested

secondary
source

Fig. 4 Composition of the system for realizing the “secondary source” method

_24,



Fig. 5 Photo. of the test system components
(pump tested, secondary pump & motor,
and data acquisition system)
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