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Meter-out Circuit of Pneumatic Cylinder with High Speed Solenoid Valve
Hayato KAWAMURA ", Yukio KAWKAMI"™

In this study, we first investigate into the static characteristics by flow rate test when the high speed solenoid
valve is controlled by PWM. As result, it has been found that the static characteristic of the high speed
solenoid valve is linear. Next, the driving experiment of the pneumatic cylinder is carried out using the
proposed meter-out circuit. As result, the measured equilibrium velocity became equal to theoretical value.
From this, we have found that the meter-out circuit using the high speed solenoid valve proposed by this study
is useful for the velocity control of the pneumatic cylinder.
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(a) Separate exhaust type
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(b) Common exhaust
Fig.1 Meter-out circuit
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Table I Nominal specification of equipment
Effective Response time
Equipment Number
area ms
name of ports
mm?2 ON OFF
High speed
& 1.0 3.0+1.0 2.0 3
solenoid valve
Speed
1.5
controller
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Fig.2 Flow rate characteristics of speed controller

1.4 T I I
..... ®---- f=10Hz
12 *
Qe £=20HZ s E-"'"
1 =
fo 2
NE 0.8 -:'
“ 0.6 o
=N
0.4 u“
O
02 —O-

0 10 20 30 40 50 60 70 80 90 100
D%

Fig.3 Flow rate characteristics of PWM solenoid valve
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Fig.4 Results of meter out circuit with

PWM solenoid valve ( /~20Hz)
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Fig.5 Result of equilibrium velocity of high speed
solenoid valve
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