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Study on Controlling Theories and Methods of Switching Solenoids Proportional Servovalve
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ABSTRACT: A new scheme for electrohydraulic proportional
servo valves with switching solenoids was presented. A method
of the adaptive feed forward compensator (AFFC) to correct
static nolinear characteristic of the switching solenoids is
proposed based on closed loop control. The transient time
duration is shortened significantly by using the anti-saturation
integral control (ASIC) techniques, while the static error is
maintaining at zero. The principles of AFFC and ASIC are
explained theoretically and tested in experiments. Moreover,
the results show that the transient time duration is even shorter
when the gain of the close feedback loop was increased in the
scheme, the scheme has the advantages of simple design and
low cost.
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Fig. 1 Single-solenoid and position transducer
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Fig. 2 Static and transient experiments of solenoids
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Fig. 3 Open loop characteristics of switching solenoids
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Fig. 4 Characteristic difference between
practical solenoids and perfect solenoids
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Fig. 5 Anti-saturation integral controller and
adaptive feed forward compensator
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Fig. 6 Position close loop static characteristics
of switching solenoids
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Fig. 7 Step responses of plunger stroke
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