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ABSTRACT

Compared to other types of power, hydraulic energy is the most commonly used for heavy vehicles and ships because it has fewer
location and space constraints, and its controllability can be maintained even under adverse conditions. Operators have controlled a main
control valve of ship winches by pushing or pulling the lever, which is directly connected to the spool. However, because of the spatial
arrangement, the importance of remote control valves has emerged. In this paper, experiments of the hysteresis characteristics were
performed by analyzing the remote-control valve using a valve tester and RA2300. The validity was verified by comparing with the
analytical model using SimulationX as the hydraulic analysis program. This study examined the effects of the spool's notch (Non, End-mill,
and Spherical) and the effects of stiffness and pre-load of the spool spring on Spool stroke, open area, and hysteresis characteristics.
It is considered possible to reduce the cost and the, trial and error process in designing remote-control valves in the future.

Key Words : Remote Control Valve(ZI2E ZHEE WE), Valve(2 E), Hysteresis(5| 2H Z|A|2A), Notch(*mX|),
Spring Stiffness(XZ & Z+A), Spool(2E), Opening Area(Zi TH%)
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Fig. 1 Winch system on the ship

1:‘.

BE AgEtT dE AAorHl,
E AF7A ZQA7y 2y =EF
Wi F7w AolE afgkeh kA
o] diystE Qs FFe vix] 2 Aok
Q’E"ﬂ AL A7, & Jo 8 A&HHQA FHo

2 s A=A EL“E‘Z% Aol ZAZY L= T
Be BAAC] AAHARD Utk FA FUET
21+ Remote control valve:= 7|50l Hl3| H]&o] =
of 7} REEo] Mee B3 W AR g
A AAEE ke Ao A% A&olt) Fig 12
Aukg fob AX 9] wjx|oln, AX] A|2HE FA
T35 Sl dAAEE ] daAdo] B
Holth, @A AX] A== gk A5 2 HH W
BRo tig A= vng Agolth

olo] IHAIZ  Remote control valveE THE el
A A7E FYFT} Choll o] EEoAE 747
A& Remote control valveol] thdl 2} Ao #3+
ATFRE s, 2+ AA W] wE Wre E
dell tiste] A7 o] FolA A skt waEks] B
E=Fo| A+ Remote control valve?] A2 5& o]
&3t Fa3k FHvEHE WA AHYsta, AEE
old & AEE B3 AEHOIH Rl HIEES
AZsty A2l W3l wE Remote control

valve®| 545 B4 dAo|nh

i)

= i (m
mlm m% i

2

fr o N o
R4 i P Im
= m

O,

2. Remote control valve =4
2.1 Remote control valve2| =%}

Fig. 2= Remote contol valve?] 7]& Zzo]H,
Rever, Spring seat, Piston, Valve spring 522 T4
o] Ft}. 7|8 FAYe]= Rever A A Shafte]
3 Mo 7 Stroke’} Spring seatS o} 2 "o Eol

Spring seat

Valve spring

Return spring

i-:.

i

%

|-E

-
ol
{7}

Fig. 2 Structure of remote control valve

Al ®t}. Spring seat= Return spring¥} valve spring
< "ol 9 pistong o] EolA Hu. oluf
Piston 3172 valve springS 53] AEH oqx|vt
02 o]FoAt} piston 3FFSE normal close T
P-AF27} Aol =HEA P portoll Al A portZ s
71 AEEth i 2 Shafts 3] A A] Return spring
o] spring seatE = "o &2H PistondF7} &
i A portolAl T port2e] =7} Aol Fof
Tank2 3H b,

2.2 S|AH|Z[AA 24
S 2HPA 2= w3 ko] A9l W3l ulz)
2 & B/} Agsle A, AR HINT= A=
of W} e Aol wWE Bzko] ZEAE dio
2 EEgtoMe IA Arlolgy gdolg oz
HAc,

[ ! 5

X2 Stroke [mm]

Fig. 3 Hysteresis of Remote control valve Bl

- 79 —



SimulationXZ ©]-&3 Remote Control Valve2] E4

A B3 AT AHVIAVFEES A, Alled, As5E

XitXota

Fig. 4 Cross section of remote control valve
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Table 1 Parameter of model

Parameter Value
Pressure supply (bar) 50
Spool Diameter (mm) 8
Stroke (mm) 10
Spool mass (g) 20
Return Spring stiffness(N/mm) 24

Table 2 Oil property of simulation

. Kinematic
ISO Density Viscosity

vG (kg/LQ15°C) index

e U

viscosity, mm?/s 32
@40°C | @100°C
32 0.855 113 313 5.5

46 03858 116 44.5 7.0 |
68 0.861 117 63.9 9.0
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Table 3 Test data and analysis data of comparison

Valve Tester Simulation Error

(bar) (bar) (o)

P, 27.12 27.41 1.06
P, 50.78 49.89 1.75
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