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Abstract

Water hydraulic proportional control valves using
“tap water” as the working fluid are suitable for
systems that require high levels of environmental
friendliness and safety as they use “tap water” as
the working fluid. There is a high level of expecta-
tion for applications in the fields of food processing
machinery and semiconductor manufacturing equip-
ment in particular. In the previous report, the au-
thors defined the transfer functions of three compo-
nents of the water hydraulic proportional control
valve, namely the compensation circuit, the solenoid,
and the pilot valve, and examined the effects of de-
sign parameters on valve performance using experi-
mental and analytical methods. These water hydrau-
lic proportional control valves use tap water, which
has poor lubricating properties, as the working fluid,
and the hydrostatic bearings and damping orifices
that make up their mechanical features function to
prevent friction and wear in the spool, and stable
operation of the spool itself. The structure of the hy-
drostatic bearings also consist of a meter-in circuit
that is effective for spool operation response, while
the damping orifices consist of a meter-out circuit
that is effective for damping characteristics of the
spool; their functions are used as required depend-
ing on the purpose of the valve. This report focuses
on the open loop transfer function represented by
the solenoid and the pilot valve sections that have a
major impact on the characteristics of the entire
valve, examines the effect of hydrostatic bearing
and damping orifice geometric parameters, and veri-
fies analytically the step response characteristics
that these parameters have on the entire valve.
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