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The Synchronous Control System Design for Four Electric Cylinders
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ABSTRACT

In order to safely and speedily transport a load such as a large glass plate using four electric cylinders, the synchronous error outside the permitted range
should not be continuously generated between the cylinders. In this study, a methodology of synchronous control which can be applied to synchronization
of four or more cylinders is developed. The synchronous control system based on the decoupling structure is composed of a reference model, position and
synchronous controllers in the respective cylinders. The reference model is used for calculating the decoupled synchronous error and control input for the
each cylinder. The position controller of I-PD type is designed in order that the cylinder may follow the reference signal without overshoot and input
saturation. And the synchronous controller of lead compensator is designed to achieve stable and accurate synchronization through loop shaping approach.
Finally, the simulation results show that the synchronization between the four cylinders can be quickly and stably while each cylinder rod is transferred to

the target point under torque disturbance.
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