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Abstracts Even though digital control type high speed solenoid valve is a little inferior to analog control type
servo valve and proportional control valve in performance, it is cheap and has secure performance against
pollutant and simple control circuit. But high speed solenoid valve is hardly used for heavy machinery instead
of servo valve or proportional control valve that is used in severe condition because the valve itself is small
capacity and it shows wide dead zone during on-off control and chattering of hydraulic cylinder by chattering
of pressure. It is desirable to use low-priced and strong pollutant resistant high speed solenoid valve for
obtaining reliability of operation from severe working condition because it isn’t necessary to acquire response
characteristic of high frequency when we consider the characteristic of heavy machinery operation.

In this study, PWM control algorithm for pilot pressure control of large capacity pilot operating valve will
be used for precision position control of heavy machinery hydraulic cylinder. Not only cost reduction of main
control valve but also high reliability of heavy machinery in severe condition can be obtained by using this
pilot operating spool valve with high speed solenoid valve.
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PWM(Pulse Width Modulation)
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Fig. 1. Schematic diagram of the electro-hydraulic position
control system using pilot operating spool valve
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Table 1. Specifications of experimental apparatus

Instruments Specification
Electric Motor 1,150[rpm], 7.5[kW]
Hydraulic Pump 28[cc/rev]
Mai ;

u dralanlic Solenoid Valve Max. Press160[Kgy/cm’]
yarau oeno Max. Flow 100[//min]
system

Al(Head) |63.617[cm’}
Cylinder 2
A2(Rod) |28.274[cm’]
Electric Motor 1,160{rpm]}, 1.5kW]
Conplermentary

Hydraulic Hydraulic Pump 10[cc/rev]

system High Speed Max. Pressl75{Kg/em’]
Solenoid Valve Max. Flow 8[//min]
Sensor Displacement Sensor Max. range 5Slcm]

/O Device | A/D, D/O Converter | 12 bit £5[V] Range
Input Function Generator 0.0001[Hz]~ 1[MHz]
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Fig. 2. Schematic diagram of the solenoid valve
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Fig. 3. Schematic diagram of the pilot operating
spool valve with high speed solenoid valve
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Fig. 4. Schematic diagram for control concept of PWM method
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