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ABSTRACT

Axial piston pumps of bent axis have been commonly used in hydraulic systems because of high pressure level,
best efficiency, low shear force on pistons and low operating costs. The other side, they have a few demerits like that
they have the relatively high number of moving parts and more discharge pressure ripples. Especially, the discharge
pressure ripples bring about vibrations and noises in hydraulic system components such as connecting pipes and
control valves, so that these deteriorate the stability and accuracy of the systems. Therefore, the hydraulic systems
having the axial piston pumps of bent axis require the methods to reduce the discharge pressure ripples. So, the
purpose of this paper is to reduce the discharge pressure ripples by the phase interference of pressure wave and to
develope the analysis model of the pumps to predict the discharge pressure ripples.

In this paper, the analysis model of the axial piston pumps of bent axis was developed using the AMESim
software, and the reliability of that was verified by the comparison with the experimental results. The hydraulic
pipeline with a parallel line was used as the method to generate the phase interference of pressure wave. the
dynamics characteristics of the hydraulic pipeline with a parallel line were analyzed by a transfer matrix method. the
usefulness of the phase interference of pressure wave was investigated through the experiment and simulation. The
results from the experiment and simulation said that the phase interference of pressure wave by the hydraulic pipeline
with a paralle linel could reduce the discharge pressure wave of the pump well.

The analysis model of the axial piston pumps of bent axis developed in this paper and the method of the phase
interference by the hydraulic pipeline with a parallel line are expected to be helpful to achieve the design of the

pump and to reduce the discharge pressure wave of the pump effectively.

Key Words : Axial Piston pump of bent axis(A}=2l A8 | ~E FH3L) Pressure ripples(ds %), Phase
interface(H 3 7H4d)

1. ME onl, 54 % AMEE Bk ol Srel 9o Ao]
7} folait. ol el g ol 2 kA AT e el e ol
|

RUA2HE A7 N2 D AAAA2E D5 ABE A B A ol A B o] At Aoj%
oA FULEI F7] o] £YAANEN 2P B4 DR 9 AT A A 2] A PR
5 gon, S wAYe] DT Yo £ oo ¥ 5 AL FLBIE A AU E FeAU
§ATYF Ak B LR 4TS AKEA AR WRAA FE B FARN H94 28
Fadozte Bedd B ® al AT £ ol FR@ AR BEAD A

1261



AEA A T AE Y
€, gl A ALgo] 7h5 %
1 Qou nrteln E2 Y UE
ﬂqowh+%ﬂ°ﬂéﬂﬂ$ﬁW1ﬂ%gle
FURA7], YA S fepE el £ 2
Aher] olsh e W& 7| RA 28 o] 20| Y
#Fag dAjstofo ]:s} duju] o Feet 2**4
A gHE =g, 3 28l 9] 1¢kstol w2 A}
2 Ad g aE %’_v }%01 T RO R o445
of Mot EBHH 0 E BEY WES B2 A%
el 4ol AFE itk

oo & ATE AHRA AU I AE FIo| A 24
EEQY 250 27]2 AR ol ST 5
NEwe At fgpedels asHon
158 ZaA7)EE 2 BHo) gl o4
dol AF ¥ AMEsim& AMg-5r3l o, 4
‘H 1_1;!_1:_] o] A]g]}ﬂ L] 7420}%1:}

HU rlo

p=3

:10
_>_

A

2. APSA HMH TfAE HI Y

21 HImol x

AlE2] A | AEHI = A8 AUy B8, 7
ZEWA, 88 Zeo|E, Adyg 2 Auw Ad, 7
%% FY LB EEF IE 207 FAHo 9o,

WA R B HEY RN 4L A
Aol E53 FEFY LEANZ ae} debil. A
A BEI} PEHo| st AAc] BEo| HHda)
o= 8340 W37} glol B2 fao] WA E A L
on], oA zke] AR5 E | 20 Aol AA B
$repol ol e},

Ao B4 A uet B TEAA W
Asle B3 e oga) 2o,

Q =v, -4, =wA R, sin fsing 1

Valve Plate  Cylinder Block .- Drivinp Flange

. Driving Shaft

Connecting Journud

Piston Connecting Rod
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