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Abstract: This study examined the static characteristics of a spool valve with a hybrid lap between the spool
land and the sleeve. The static equation for the pressure characteristics was derived from flow equations that
depend on the spool displacement, and the final model was derived from g, = ¢, =0 because the pressure
characteristics test needs to block the control port in the valve. The static equation for the flow characteristics
was derived from the pressure characteristics when the control port is open (q,=g¢q, ,p, =P, )- The
characteristic equation in the shifted region was assumed from the proportional relationship between the
pressure—flow characteristics and the spool displacement.
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Table 1 Flow of work fluid depends on the spool's

displacements
spool disp. 0 D) A 44
. annular
0=sx<i—r, orifice clearance
2
A—r, e <A — ET( orifice | transition(1)
2 - -
AU — gru <z< AU orifice transition(2)
. annular o .
Ao =r< AU orifice clearance orifice orifice

2
Ay =x<A,+

grc transition(3) orifice
ot 3T =7 <A+, transition(4) | orifice
annular -
Ay+r, = clearance orifice
Py Py Py
Y AN \v4
b N P ~ Pl

Fig. 1 Schematic of servo valve's flow between
spool land and sleeve




Table 2 Parameter value for Fig. 2

parameter value parameter value
b 4x107°[m] A, 5x107%[m]
r, 2.5x107°[m] A, 5x107%[m]
ky 5x107° D 1x107[m]
P, 5.88x 10°[Pa] p 860[kg/m®]
c 0.65
x 10°
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——,
pb
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4 \
g
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2 w\
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0 \

o] 0.5 1 1.5 2 2.5 3

Spool displacement[m] X 10—5

Fig. 2 Pressure characteristic of servo valve
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Table 3 Parameter value for Fig. 3, Fig. 4
parameter value parameter value
b 4x107%[m] Ay 1.8x107°[m]
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k, 5x107° D 1x107[m]
P, 5.88% 10°[Pal p 860[kg/m°]
c 0.65
x 10°
6 p—
modified(suggested) r‘ /
-~ watanabe \/"
5 without transition r‘/
4
g
£
8
o
2
4
1 A
i
00 0.5 1 1.5 2 25 3
Spool displacement[m] M 10-5
Fig. 3 Pressure characteristic of servo valve
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Fig. 4 Flux characteristic of servo valve
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