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Position Control Strategy of Parallel Digital Valve-Controlled Systems
Based on Uniform Switching Method

GAO Qiang ZHU Yuchuan
College of Mechanical and Electrical Engineering, Nanjing University of

Aeronautics and Astronautics, Nanjing, 210016
Abstract: Aiming at the problems of large positioning errors of a parallel digital valve-controlled
system at low speed conditions under PNM control, a compound control strategy was proposed,
where a differential PWM controller was adopted at low speed and a model-based PNM controller was
adopted in other conditions. The differences among numbers of on/off valves’ switchings in digital
flow control unit were big under PNM control and were further amplified by differential PWM control.
Therefore, based on circular sliding method a uniform switching optimization was proposed to reduce
the differences among numbers of on/off valves’ switchings. Experimental results demonstrate that
the average errors of the hydraulic cylinder are reduced from 0.528 mm to 0.032 mm, and the mini-
mum positioning errors of the hydraulic cylinder are reduced from 0.221 mm to 0.003 mm, the distri-

bution uniformity of switchings among the valves is significantly improved.
Key words: digital valve-controlled system; position control; pulse number modulation (PNM) ;

differential pulse width modulation (PWM) ; uniform switching
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Fig.1 Schematic diagram of digital valve-controlled system
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Fig.2 Output flow rate of DFCU
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Fig.3 Schematic diagram of model based PNM controller
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Fig.10 Experimental comparison of position error
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