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Measuring Experiment of Resistance Force on a Reciprocating Motion of Rod Type Piston

Y. B. Ham, K. M. Park(KIMM), S. D. Kim(Mech. Eng. Dept., KNTU), B. O. Choi(KIMM)

ABSTRACT

To reduce lateral force of traditional plunger type piston in the swash plate type hydraulic piston pumps and motors, we
have proposed rod type piston with ball joint on both ends. We have studied the theoretical reaction force on two types of
piston moving in the cylinder block bore, and made an experiment for the resistance force measurement on a reciprocating
motion of plunger and rod type piston, changing the test condition such as swash plate angel and supply oil pressure and so
on. As a result, a rod type piston has more smaller resistance force, about 29%, than a plunger type one.

Key Words : Hydraulic Piston Pump/Motor(+r§t 3] =& 3 Z/E¥]), Plunger Type Piston (£ 32 E), Rod Type
Piston (R 3] A ), Lateral force (5 &), Resistance Force(#] 3 &)

1. M2 E 72E g9ysle 4F EuR0t 7 B RUE
(spherical ball joint)& T4 E =8 (rod type) I 2E
U Y28 HL-2Eo| glo] mgts v S Atsdlow, 7 HAFEY 4REE AHIYL
of gk aFol F53kr] ek Weton 724 A EAste] M2 Hugozyd 2ey maio FHt
A H3le} npdE 2AE vEF &8 2L Y (lateral force)e] A E stz o}
AZ17] fld B ATyl AdHT Qo Apgkel
g A~ E FE|(swash plate type piston motor)?] 72 ¢+ 2. 28Y sy
AlZk(swash plate) AALZH-E A domy Paeg
T2 & HHULE HEAU F oy, da A EF Bol WE 4ELFI: J2EL 3
£ 9 (piston shoe)?] QF5EFo we F Fn A FAN EE5E 2 do 8 A
T A FxH @A ol AL A} Al siMete AL mlg BERSY, B dFelM e
oAU S A A XY daEs Al s]4ie Heolg alA thEal 22 AT & W
C] 85 X9 (cylinder block bore) WM 2] & &o] 2] We AHeec)
of7l¥l & MFatEat EE AwE WA el 53, a. J=gEP zb 7] &Sk f-qtEel] v
AU EZ? ZHAHY 28 Alolo] WA nf sto] Z} BEe FAFFEIT AuFoemn Howmw
e Ao g ATy us| AgFoly. BE a5 BgdeHL LA
TEANA EHAHY gaBeM wlst=: 5E b. Awloid Ho| wiaHo] #Hel AHIe &
(lateral force)ell thgh o] &l A Wl Ay ') M dEtn g oz ¥Afdc)
TEAd "2 el 2FH(groovedt XA 71 &0l AMFEAl 1ok ZEo] T2 ol gEa v #
(pocket) 7}E & T &G sgel wgt A Y F28S HA2E 4%*?‘7} AAbzl Abgtel &
T A0 ol ditgelnh g, B Ao wa WE el &l ulet ERAHe FHRo)
o gt PFEFS Folu, B 2 4Abzh €% (tilting) = WAl 41RIT) uﬁoﬂ 3AHE dgst
& Aday] 9% wylegd, vl ZAXY x T FRoE, Fig. 1 & EUAY Haie] 4%“ A
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Fig. 2 Free body diagram of rod type piston
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2 H, ¢ AbgZo] 20400 91§94 ZEoA
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of #gst= EH2e yAEo HElHz ¢gorpzm
#HE A28 AA dold EXdFoz FH43n
I %5 Ze grolmnE, o] Hgol AlFZE ¢S
SN & Ao A4S oug,

3.1 AlE g

7} g alel W AR s dAG AAZoem 7
ol Ay B no s 4% &% I =
AE Fosta, olme) $EHIALE Y 5 g
ZE gtk IaE 3 e &% WEE A o
FrololE] & o] &&te] Ful4 1Hz, & @ Jl(sine wave)
HEl 2 ‘Q@‘%}MJ_ LVDT A& o] &3le 43 =
ERIE fASh FaRRdE dxe §%

- (hydraulic  unit)2 o] &3] =30, 60,
100kgfem?)S FFaA0r, oju AR AFo ol
2rte] Azt R doadeell)E F3I AEG dHE,
F FEHE g™l o grt Ho o vpa
o] FHZ Adej & %73 sl o).
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Fig. 3 Hydraulic circuit for resistant force measurement




Table 1 Test condition

Dot ine ; Rod type

550 Solid fine ; Plunger
Parameter Range so045

Tilting angle of piston [°] 0,20 450

Frequency of actuator [Hz] 1 - 400+

Load pressure condition  [kgffcm’] 30,60,100 2 %

= 300F = Lo
Stroke of actuator [mm] 32.8 3 m etz e
om0 ,
= - 200
32 ME R ol .
AYgA e pHe TaPN 2Ed JaEQ 0 T , ‘

e Qg B3 Add BF, 93t £19 T s T
2ERIAR FRETS A 7]_7] g AR AT o] Fig. 6 Comparison of resistance force on plunger and
E] (servo actuator), 2E R £ & 2% LVDT AlA, rod type piston (&= 0", P,=30, 60, 90kggcm?)
ds ‘6‘%3 7] et ﬁ & HEZ {4 (hydraulic

pump unit), &
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Fig. 5 Photograph of experimental setup
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Fig. 7 Test result of resistant force (a=20°. Ps=100kgg/em?)
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Fig. 8 & g9 HAYZbo] 20° o)1, |~
F3h grelo] 100kg/em® & 7%, 1 Hz 9
FololHel 2 £¥ol de AYHS F ArE
Qo) ol ujme a@Zolch Ao AW F
Ax e e oF 638kg o1, EHL o 460kg
AR 2ol 42 e b w, A
U] & (resistant force ratio)e ¥ Y 2Eo] }EEFE A
geo A5 E0AY gl g e v}
b B g2 Zé«IOPME o, 2o vpERd wpet
ol My vl Hog o 028 A= F
HUE 100kgdem® A wj, 2= mago] GEIE
Mol EFUMY Y2EY YEIF AYg¥HD
o 28% HE ol Acks A % F Aok
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——= Resistant force ratio
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Fig. 8 Graph of resistance force & resistance force ratio on
two types piston (& =20° , P,=100kg/cm?)
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Fig. 9 Comparison of resistant force with variation of
supply pressure on plunger type and rod type piston
(x=20")
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