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Abstract

It has recently shown that a solenoid valve can be utilized in a hydraulic position-control
system by discontinuous control methods. The objective of this study is to investigate the effects
of solenoid valves on the response charteristics of a hydraulic position-control system by applying
two kinds of discontinuous control methods i.e., Simple On-Off(SOF) and Pulsating On-Off(POF)
controls. Three types of solenoid valves i.e., low-frequency, closed-center type(LF/C), high
-freqyency, closed-center type(HF/C), low-frequency, tandem-center type(LF/T) were used in
this study. Effects of loading conditions and control parameters on the response characteristics
were experimentally examined and compared each other. Pressure transients within the actuator

were also studied.
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Table 1 Manufacturers' specifications of the solenoid valves

. Switching Max. flow rate*
Notation Type ti_m e(cycle/sec) (1/min) Model

LF/C Closed 4 40 Lotte Daikin
center . JSO-GO2-2C

HF/C Closed 8.33 20 Sperry Vickers
center DG-4M4-32C

LF/T Tandem 4 20 Lotte Daikin
center JSO-GO2-66C

* Max. flow rate at P;=70kg/cm?
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Table 2 Minimum stable deadbands and steady-state errors of the systems with SOF controller

Type Closed center type Tandem type(LF/T)

Load Low freq.(LF/C) High freq.(HF/C)

MOBO 55.44 1+3-03 204.68 T19-50 58.75 T2-2
dninmV) | M2B0 46.75 ff:gg 248.38 tlg;%% 71.20 i‘é:é%

MOB2 34.56 +3-93 141.68 73332 36.29 3%

MOBO 2.33 1399 8.57 T35 221 194
eesl®%) | M2BO 1.67 7938 u.75 722 1.30 13-30

MOB? 2.18 1117 3.61 10-29 s.08 158




Effects of pulse modulated value on response
characteristics of the system with POF con-
troller(M0B0)
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teristics of the system with POF contiol-
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Fig. 7 Effects of pulse band on l:esponse characteris-
tics of the system with POF controller(M0B80)
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