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Dynamic Behavior Analysis of Variable Displacement Control Valve for Closed
Circuit Piston Pump

J.S. Yoo, Y. B. Ham, S. N. Yun(Advanced Industrial Technology. Dept. KIMM), S. D. Kim(KNUT)

ABSTRACT

This study deals with a dynamic behavior analysis of pump control regulator varied the swash plate tilting angle with the

positive and negative direction. To accomplish it’s purpose, modeling and displacement response analysis about principal

parts (spool, servo piston, feedback lever, sleeve) of pump control regulator was performed. We have been able to verifying

the propriety of servo mechanism and design parameters of pump control regulator by research results. So, it respect to

utilized with useful research data at variable displacement control valve development of variable displacement piston pump.

Key Words : Piston pump(¥] 22 3
), Feedback lever(J) =9 1)

1. M8

dwtdoz §¢ HAE BT EEFHFFY 7t
WolRof wel nPLFYY JHHRFPOE AR
Hoy, TZo)| wal Ab#2](swash plate type) T AFE2
(bent axis type) 22 WA ZTH HELo) EESHFL I
28 PAH(stroke)®] FFZ HIET # Aed, J&
E e AA® T AAFe AR F45FH0
FAPT} uwaa, staeey G ATE A
EE ZAAE ZxY AdE T EERFS MW
g 4 o, o)ed EFoz AEHE AojdE,
22 #ZdolE (regulator)® 7PRYH A3 A
atA wrgsior &, Fate] #EY TFEHLE U
AT 4 A DA S}

AREHY FY BE o wFozw sty
Hzol g3%e YU EFFFLS Ao
dov, EEHUds A8 & Jor=
lo]ElE A.doz FF37] A= TEA
7t ®arxoz "asiA "ok webd, A
W 84 X) (HST : hydrostatic transmission)$} &

E
4 o
2 :{o

ol

E
A3z AadHoe T A7) 1 ADw
d&Hoz HE Heavt ez, ord
£ HEE 99 JEEZA} BT

&

> o o 1@ 2 1@ ndt fr
i3
1::

oo o
i,

), Regulator(H € #l 01 E]), Spool(2E), Sleeve (&2 H), Servo piston (A B3] &

123

7ha8Sy BEo &7 Ao HEHIE o
T 71E 9FRE AMEY J2E FX4 ARHE
Eﬂé‘ﬁﬂoll‘—i«l A% 2 2F9 SE4E Ay,

a0l uE gy fF WIE FHNE a7
7} Qo Ajga) AMTAE HI ol AlgAjold
B zdo g3 AgIHL B3 AlgAodEe
Ao o HZo FFA ) 5H4E AT A
7} o]oir;].a)

E dpodAME 8% 2R 929 ES
FEE AA9Ygoz Ao £ v WH
of, Aojdue Fg REQA FHIY  2E(pilet
spool), AlH T XAE(servo piston), HZ=H |y
(feedback lever), €2 B (sleeve)E X & (modeling)dt
o, o] mEe] WY TH EAol g AEH I
& P& B =89 AFEFHc Ao¥EY
A A F 27) AA(design)T AojBrol A7
Ao o EEAEE TE dSsd AR
(manufacture)d} 2] AN FEHAQE Y 5 on, A
Aurg v £33 Z4F d4d FA9AA & F8E A
A&tm oyt BFE Fdd JEFn Ye HIE
g sl EHEo dFo #HRE o JAidr,
sl /\]f_E'“_,] —T—o]- ¥ 5o & 917 EH%OI 7}

o

-721 -



53 HT EERF Aopdre Mgd /8%
d7agst d Aoz Jodn

2. H/¥ JMHEE Hojgiee 2HY

2.1 =S¢

Port B

— s'm&uon

Fig. 1(a) Analysis model of regulator for positive/negative

variable piston pump

Fig. 1(b) Behavior model of feedback lever

Fig. (o) U228 X /¥ 7MHES Ao 3
H(o]dl Aojwu el dchel sz ol Fig 1(b)
e o= guie $34S veRE Aot

AFLME AWEA o233 2ok Sds 4F
Py, Pp) LEO 4ol FFHA Fod, 289
Yool A Zg3ln Qe 2ZYPHo 2 2F2
P4 FHRERE FASA =, Py B Py 9 T
g8l gt o] AAEHH ~Fo] gFolA "ot oH,
Port A B+ Port B ol 8 p, 7t I3 EH AMHE F
£Eo] galojm, AR H2E AU X, &
Fig. 1A 3 =9 HuE AR L2z AHA
sy 28B €49 X, 0 B ) gt

X
1 piston
—)

X e =L -sinf tan” ) )

d714, L, BT ME J2E Aol Ad,
L, & ®©3 &Yr Aol AyE  on@th
Fig. 1(0)oIM & & Axe] A& FA22 Hu7}

£olA A, Ax H2ER Feine HYL

=)

b
=)

o)A ®rh o] o], A
| ¢gBz =9 {9 g

o

1o Lo
oo

»

o nl
o

A4S FF FF8HA s°f, MR
TRAT FLHP)e AwstA do
3 g B R FHoz e
EL dAF 9F ¥40x, BAsA =

By
e
=

(>

RS N A A A )
: Do
il
lo
It

22 ME Hof #2alolelel 2 (modeling)
m! : spool mass

[‘F;;I%\‘—ij m2: sleevs;as_

Pr Ps Pr
> F(x)
port A| port R;I é'eedback lever
F o e —

servo piston
Fig. 2 AMESim® model of control valve for
positive/negative variable piston pump

Fig. 2 £ Fig. l(a)~(b)9] Ao} ¥r Zodd] i
Hosd  AMe  fs A48 AZEHYY
AMESIm*& o] 83t 2% & ol

Table 1| € 2d3F0] HEE Z} &4 (component)
9] F9 sev]E(parameters)©} s}, Zt Z o] g
g AFSe Aol Hr dAA Hold +FUA

A& F8 Ad=EHAL

Table 1 Parameters of principle components

Analysis model AMESim" model

o4

D:28[mn], d:20{mm]), K=123[N/mm] |

D:14[m], d:12{mm},d1:8[mm]
m1:100[g], m2:50{g]

. I
AR, W
— .

D:57{mm}, m:5000(g]

x

feedback lever

Xe=Lesin {tan' (X/Ly)}

-
o

L,:8[m], L.:51[mn]

X,: variable, X:variable .
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Fig. 4 Analysis result of displacement
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Fig. 6 Analysis result of servo piston displacement
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Fig. 7(a) Analysis results when P; frequency is 0.1Hz
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Fig. 7(b) Analysis resuits when P; frequency is 1.5Hz
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