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Design and Performance Test of the Force Motor for Direct
Drive-type Pneumatic Servo Valve
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ABSTRACT

A pneumatic servo valve which is widely applied in industrial field. And It is consist of force motor, spool &
sleeve and servo controller. In this study, we developed the force motor which is consume to low power for a
pneumatic servo valve. We could reduce the number of turn of the solenoid by using ferromagnetic permanent
magnet and took different direction of each other using one coil instead of two coil. we modeled a system consisting
of various electro-mechanical subsystems. The appropriateness of the model was verified by simulation. The
simulation model resolved the motion of spool, the winding current and the magnetic force. Also, we calculated the
displacement and velocity of the spool, flux contour line, b vector, flux density, flux linkage, back EMF etc.
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Fig. 1 Scheme of the pneumatic servo valve
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Fig. 2 Model of servo solenoid
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Fig. 3. Scheme of the solenoid circuit
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Fig. 7. Flux linkage of solenoid coil(Cl, C2)
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Fig. 8. Back emf of solenoid coil(C1, C2)
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Fig. 11 Controller of the Fig. 12 Performance
force motor test device
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