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Abstract: In order to address the flow asymmetry problems of closed circuit pump-controlled
asymmetric cylinder systems caused by two-chamber area differences, this paper proposed an inde-
pendent control of open circuit pump-controlled asymmetric cylinder systems. While two chambers of
asymmetric cylinder used two different control methods, the coupling among parameters was investi-
gated. Taking position and pressure combined control method as example, mathematic models and
coupling problems of the systems were established and analysed respectively. Thus, the control meth-
od of position feed-forward compensation decoupling were used to decouple. Based on 600 kN pump-
controlled hydraulic forging press test bench, the coupling and decoupling characteristics were veri-
fied. Experimental results indicate that position feed-forward compensation method may inhibit the
hydraulic system couplings under sinusoidal disturbances. Specifically, when the {requencies are as
1 Hz and 1.25 Hz, the inhibition ratios are as 16.4% and 14.8% respectively.

Key words: open circuit pump-controlled system; asymmetric cylinder; independent volume-in
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Fig.1 Simplified schematic of external RKP pump
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Fig.2 Internal variable mechanism control block
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Fig.3 Schematic of open circuit pump-controlled

asymmetric cylinder system
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circuit pump-controlled asymmetric cylinder system

control block diagram
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Fig.5 Position feed-forward compensation

decoupling schematic
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Fig.6 Position feed-forward compensation decoupling

control block diagram
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