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Study on Static Characteristics of Hybrid Spool Valve
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Abstract

In this study, the 4-way spool valve characteristics are clearly defined and proposed new type of
spool valve. This paper presents goveming equations of the flow through clearances between sleeve and
spool as a model of orifice flow for null characteristic analysis, and programmed analysis software of
it. This software is possible to basically analysis that not only which case of open center, closed center
or critical center but +,- displacement of spool, lab position, boundary region and spool opening of the
valve, and to estimate the pressure variation in the spool and external leak flow variation.

We are convinced that the scale of load pressure difference is changed as lab condition of spool
valve, and this scale is changed with boundary point on the annular clearance.

It is vary useful to designer and user of spool valve with this design data and analysis software.

7MY g A1ge AR aAAF
Ay 2E98 7z o: 718 9%, y: 7189 ¥4 A
C, : Spool BEH {-2FA4 g 7189 BAAF
Co: %% ¥Rl ds: 20 A7 §: 2EFABSH SRnby
[0 2R} £ (Sleeve) FHA] o N
IS -
P 2ER Wyel WY #lele | )
b amas 1 2ERHE FFE Aoews sy
s BEAH 2 2E9% FES Aoy sy
Q: ~EUYY WEAY 32592 URS Adeyyay
Q: =% AZRE FFH: 7% 4 235 YEF AL ry
N - . AERE ol X
Qr - 2ETERZ FRIUL 43 DR e
) 6 2FF5 =AY
ixrz (e} _3_3-‘—;3_ iy M 2 % = O gk
QS i-"L‘F—x]q OHE] e ;. ~Z3 7)1 9] %“%}"E}'Eﬂ
Vi 23y Al n
r . BIAF
%, 2EBue AU
x, 0 2EWB0 FW 1AM =
A FAA, F37) 5 AR AAA

T @I AATR, HYlEA T

o] AMgHE 27

P
EAREHFY 19 SER(F/



%aiﬂaﬁw

> oo oo ¥ mr

oz M

ox

x Mo

N

i
)

o L
ofn o
W2
nszﬁ#‘-’
m]om_t?iru

®
2,
L
tlo
<n
K
30
+
A
31_
R
fz
%
ha
Lo
O.x..

2E92TAE, AAAH)
weta @A Zolg Koln, o] FolA UAx
o )g

2
2
2 oX o

> 2

HDHE ol—g;‘;q 2} :

zolwA nREY A} £ 4
g A7t FAHR Y, e
AstEA Azte] ARWBE AF3cs
g wpE st AlgEch a2y =y
BAAA ~ZWB o] FHAE g A7t
o, JPo ATsd 2FWBE JFsta,
HYHE lste 4Fold. 22 8n s F3¥
E}]o]]}q,] G 2 g EAMo] AWy ANE

= 2R3 Wi AEA2"E HAAAE AlAR
01] A3 fF 2 dHAJE WA At st
of F3kal ole] RE ARy MAolY AA
7} %&?‘3}711 gt

2 dFe MREB A1 EHE &
2 3o} 2EFAEE R FEG

%

B

rd

=2

ol

X

_L:ol,:]
Moo

rﬂéo}iﬁ’“
i_%fmm]o

«oio:wwgzrlri:lojzmlﬂwzrg;%l

HZ

22da gz FAHE AYEEE Fig. 201 =
Natglen, oq7ldA FFHF QM HSSH
o2 s F%E QL Q= BEdHAL

LElgay 2 =gelRq, 2, 3, 4, 5, 6)F ¥
e e S Zol & 5 Ak

i

Qs = QLt+Qr ey

Q= QL—& @

Q= Qr— & 3)
A@elA 2E 88 A% FojeIrE FH
e 4% Q2 U1 2ol 14 & F Ut

Qu+ Ca- Ady| £(P,— P) @

— Qi+ Cy- Ady| l(Pl-P,)+—%%

A7jA, Q= ZEFWE FHEFA Qg2
7t £8]B9 AA FAY o 228 IYE
Ae Bt 328 {FL duists o2 o
& S4ekr] A% AAzACR 2EWne) A
AT xy 2 AENL FHEE ALE
dol Cps o882 g

Fig. 1 Schematic of Spool Valve System
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Fig. 2 Analysis Model of Spool Valve System
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