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Experimental Analysis to Behavior of Swivel Angle in
Bent-axis type Oil Hydraulic Piston Pump for Heavy Vehicle
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Abstract: To improve the performance of the bent-axis type axial piston pump driven by the tapered piston, it
is necessary to know the driving characteristics and mechanism of the tapered piston and the cylinder block.
Since each piston not only rotates on its axis and reciprocates in the cylinder bore, but also revolves around
the axis of the driving shaft, it is difficult to analyze the driving mechanism theoretically. The theoretical
mechanism for the bent-axis type axial piston pump is studied by using the geometrical method. The driving
range of the tapered piston is determined by theoretical equations. The experimental results show that the
cylinder block is driven by one tapered piston in a limited range and the core parameters such as driving factor

of the piston and the ahead delay angle influenced performance of the bent-axis type axial piston pump
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R, ' Distance between O, and projected P, on

: Radius between O, and P,

e Eccentric distance between O, and O,

cylinder block

e’ Eccentricity ratio between e and R, R, : Equivalent distance between O, and
L Length between P, and P, in tapered piston projected P, on cylinder block
O, * Center of driving shaft R, : Distance between O, and P,
O, Center of disk on driving shaft 9 : Rotational angle of driving shaft
O, : Center of cylinder block a  Swivel angle between cylinder block and
O, : Center of cylinder bore driving shaft
P, : Center of piston head B, Tilting angle (£ P,P,0,)
P,' : Ahead center of piston head B, : Equivalent tilting angle (£ P,P,0,)
P, : Center of piston end 8 - Ahead delay angle (2 P,0,0,)
PQ/ . Behind center of piston end (S€ : Equivalent ahead delay al’lgle (L Pl ObO(’)
R, : Radius between O, and O, d, * Delay angle (£ P,P,0,)
5z ° Equivalent delay angle (2 P,P,0,)
¢ Eccentric angle
Hed s 000d 4 9, A - 0104 4 < ¢" : Eccentric angle ratio ¢ and 27/7
BAAEAAAD - ARSI L7 AlE S )
0171201 ¢, - Phase angle (« P,0,0,)
E-mail : jungjy@chonbuk.ackr, Tel : 063-270-2372 ¢, * Equivalent phase angle (£ P,0.0,)
oAF - At 7] AE s
e FAREEH)



i olE sllds}
s, a1 a1sk, A

A 29, 2&A Foll tiF ATt s

o 24

U
Sy
A2 R
> oEn b

=
ks
2
>

TG HEEE AR
HEZ= Holy dAEe] ofsiA
w7] ool 71sketA A Fol v
de AAbEE 58] AlgA ol o
ATE AuEE AEY vAE Ll

(2
e
Anj
>,
o

2
H(;I Jr e
i
3 4

ol
o

offt
Y

o
IAES
ku

AT, A I|2E PILE FEAAZI, A
SAE HE vhaEA Bl e AT Sol gtk

2 ATE 2SN RN IAE Hod
FEAAUZS Ao s ek AEH =
E R A BAE PEE vAEY] 2l
Ja PUANRRS TEIE PHOR WAE 2
=9 dols sl AR fAFe] A7
o Wl$ F28 MU} Bk, e vl2a, 4
HEE, NAE 52 A8 u) AAERT $A71A
o og hEEat WA neby olg e 7t
PIAE BT 12T A TEAAUZS g B
FalA 4ol Bobs SRtk TenE B A
£ fel A Bkl ofelgg A St o
23 el AR s B FEEYS
ofstaA shieh. tad F4) PAEE Haa
Hel BYFL ulshel feviolAg thiol
Aol et Wake wels)Eo] g7 upel of
of] Tsk A7k B8] e,

web B mRelde RETEd A s
£ 9o vAE 2Ee g3 PEAAUSS s}
S e F4o] Aol g W WAE =T
o Aazst w2ge] FEGe vAE JFl o)

& ole 2 AUY L SRk

Mr o oy

of

;

™
o

sERES Jl8etd WAUZ

21 OIEH aii4
RETEUA AEA VAE HzeM 3HFo]

a9} tjade] PR xelEd WA el

FAje] VAES A wol UE 9% 0 A4
52 bl k.

AYY BEBo] AAES J|FOE PYFOR
AAA Q7] whel B S5l B9 v
ol APHO o) st AU BRI 455
g WuFeolEe] EEEES B HEA17]0, 3
AP HZY A9 PsE] FAHOR 0%
ShA FUZEAA FUANRE o] AEAE

Fig. 1 Driving Mechanism of Axial Piston Pump

Fig. 12 A5 yAE HE] yAE 2T 9
3 FEHAYES HoFth gaa i Wby
R= AR B ERe%S 3l o]zdt
g o] WFo] r, 7} Htt,

R, = R;\/sin0 + (cosf cosa)? o))

AREEZ} 84, WA e F494 Pl
MY AFE] ajEe] A 25 24 0,9 4
d wel 24 ol ZEAE sk, of7]oA
RNPAAZE 5,90 A7} o 5 AT F eh,

WA ARAAZE 5,90 A7 g B w
e, theat o Wgle] WY
R;sinf

7 )—6 @

6= sin” '(

R, sind,

)
(R,— R, cosd,)’+ (R, sind,)?

o= sin~*( \/

B Gy SAE SR FY P, AST F
4 P, AR 1ol B4 0,79 A,



VR R2—2R, R, cosé,
I

2o A 9 s]dzto] g7 HE w, A
HES S uy FAE =R 2499 P
Rk Adst AEzE ok

ol w, ¥AE duR FHH P, ol F4HA

Py, ™ Bol F4 0,319 4wt 5,0l

By = sin~

R+ R = (Lsing)?
2RcRdc

5, = cos 5o ®

22 HEA A

Fig. 2= A A52 dA8 H29 Nides
HolFal itk IdlefA] Hol IAE It F-O
TH P g AFES] 918 Gap Sensorgs S}
$3ll, Guide Piston¥} Bracketes A|&fslo] 2bs)ar,
Gap Sensorg &3l 743t dlolg = Ady &5 5
A5 53l Slip Rings A E531},

Fig. 3& A3§ Az} AlggA 2 AMl-E HolE
o} Fig. 4= 238 Fxo ARgH IAEY ARLS

Kol
) Gap_ Senso
X

Balance Weight BRK

Fig. 2 Diagram of Axial Piston Pump
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Fig. 6 Circuit Diagram of Measurement Equipment

Table 1 Geometric Data of Rotary Part

L 65 [mm]
R, 37.6 [mm]
R, 35.25 [mm]
a 0~ 30 [deg]
2.1 [deg]
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