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High Performance Position Control
of a Pneumatic System
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Abstract : Positioning performance with a normal pneumatic positioning system, is mainly affected by
friction force on the actuator and nonlinear characteristics of the control valve. We proposed a
positioning system which is composed of a pneumatic actuator and high speed control valve. for
accurate and speedy positioning. Driving piston on the actuator is mounted with externally pressurized
air bearings to clear the friction force. This paper studies a method in order that improves positioning
ability of the pneumatic positioning system considering the nonlinear characteristics of the control
valve and the actuator.
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Fig. 1 Structure of the actuator
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Table 1 Dimensions of the actuator

Length 200 [mm]
Width 100 [mm)]
Height 50 [mm]
Stroke 50 [mm]
Pressurized 2.7%10° [mm?]
Load 0.48 [kg]
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Fig. 2 Configuration of the positioning system
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Fig. 3 Frequency response of the control valve
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Table 2 Stiffness of the driving piston

Direction Stiffness [N/ z#m]
up-down direction 118
left-right direction 2.0

front-behind direction 6.9
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Fig. 4 Nonlinear characteristics of the servo valve
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cording to initial position change
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