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Basic Characteristics of a Two Stage Directional Control Valve
with Pilot Spool Assembled in Main Spool Coaxially
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Abstraet : In this study, the authors investigate the basic characteristics of a two stage directional control valve
with pilot spool assembled in main spool coaxially. The step response characteristics and effects of major design

parameters’ values on valve performances are clarified through numerical simulations. In addition, the authors

examined the possibility of applying the object valve for this study as a proportional control valve. Based on the
numerical simulation results, new design values for the reformed design as a proportional control valve were

suggested.
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Fig. 2 Operation of the valve(when solenoid is
switched from 'off' to 'on")
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return flow

Fig. 3 Operation of the valve(when solenoid is

switched from ‘on' to 'off))
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Table 1 Physical parameter's value

o) T4 NAY 2

element

value of major item

pilot spool

overlap: 24 mm,
valve opening: 0.7 mm,
radial clearance: 7hum

solenoid

gain: 100 N/A,
hysteresis: 2 %,
delay time' 5 ms,
time constant' 30 ms

spring

stiffness: 327586 N/m
initial displacement: 3 mm

fluid

density: 850 kg/m?,

bulk modulus: 1700 MPa,
viscosity: 60x 107 % m?/s,
temperature: 40 °C
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Table 2 Design

proportional control valve

value wvariation for a

new

elements variation of design value
e N normally open
basic type > normally closed
overlap 24 mm — 0.1 mm
opening 0.7 mm (not changed)
sol. gain 100 N/A — 2621 N/A
spring const. 327586 N/m — 6552 N/m
initial displacement o 0 s
of spring 3 mm - O mm
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solenoid( Ap = 1 MPa)
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