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Pressure Ripple Reduction in High Speed On-Off Solenoid
Valves Driven by PWM Control
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Abstract: This paper investigates a fast, accurate and inexpensive hydraulic motor speed control system using

high speed on-off solenoid valves. In order to retain the advantages of the two position valve and obtain

better performance, the valves are operated by pulse width modulation(PWM) control. PWM signal is

generated from a LabVIEW program in microcomputer in order to set up various duty ratio and frequency

of carrier wave in PWM signal with varying system parameters. As the results of experiments, the speed

control of a hydraulic motor was successfully implemented using on-off solenoid valves. In order to attenuate

the pressure ripple and speed variation due to discontinuously controlled flow through the on-off valves, a

resonator hose fabricated for automobile power steering system was connected between the valve and a

hydraulic motor. From experimental results obtained in the hydraulic motor system with a resonator hose, it

was ascertained that the resonator hose showed excellent performances in reducing pressure ripple and motor

speed variation.
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Fig. 1 High speed on-off solenoid valve

Table 1 Specifications of the high speed on-off
solenoid valve

Max. pressure 17.5MPa
Valve Max. flow 8§ Zimin
spec. Rated flow 3 Zimin
Flow configuration normal closed
Rated Voltage 12124V
Solenoid Rated Current 24112 A
spec.
Permissible voltage
fluctuation *10%
Max. switchover 3,000¢ycle/min
Perfor- frequency
mance ON time 4 ~6(<10) ms
OFF time 1.5~2.5(<10) ms
Operating Max. oil temp. -20~90T 0
condition Viscosity 10~300%10" m®/s
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Fig. 3 LabVIEW front panel
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Fig. 4 Flow rate characteristics vs duty ratio
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Fig. 7 Rotation speed variation vs duty ratio
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