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Abstract

This study deals with the application of high speed on-off valves to an electro-hydraulic servo
indexing system, incorporated electro-hydraulic servo valves. Comparing with the electro-
hydraulic servo valve, the high speed on-off valve has some merits, which include low price,
robustness to the oil contamination and direct control without D/A converter. The considered sys-
tem of this study is controlled by pulse width modulation(PWM) of the control law which is pro-
duced by a PID controller which is used broadly in industrial equipments. The dynamic character-
istics corresponding to variations of system parameters, such as inertia moment, system gain and
supply pressure, are investigated by computer simulation and experiment. Consequently, the
availability of the application of high speed on-off valve to servo indexing system instead of electro-

hydraulic servo valve is confirmed.
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Fig. 1 Modelling diagram of a hydraulic system
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Fig. 3 Block diagram of a digital PID control sys-

tem
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Fig. 4 Modelling diagram of valve spool behavior
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Fig. 5 Block diagram of a PWM electro-hydraulic
servo indexing system
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Table 1. System parameters used in computer

simulation
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Fig. 7 Response of the marginally stable system
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Fig. 8 Step responses of the PID control system
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Fig. 9 Step responses of the PID control system to
supply pressure changes
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Fig. 10 Step responses of the PID control system
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