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Analysis of Dynamic Chamcterisnm of Oil-hydraulic Circuit with Counterbalance Valve by Bondgraphs
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This paper deals with analysis of the dynamic characteristics of the oil-hydraulic circuit with a counterbalance valve. In
oil-hydraulic circuit of construction machinery with large inertial load, a counterbalance valve is employed to maintain
control of a vertical ofl -hydraulic cylinder to prevent it from descending due to gravity. However, its dynamic behavior
may become oscillatory and sometimes unstable. It is important, therefore, to investigate its dynamic characteristics.
Furthermore, to make the design of the circuit systematic, it is necessary to establish the mathematical model which is
accurate enough to predict its dynamic characteristics. In the present paper, both experimental and simulation studies are
performed. By making use of experimental results, a suitable mathematical model of the oil- hydrauhc circuit with a
counterbalance valve is obtained. In modeling, bondgraphs are employed, which represent a system model based on

power train.
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Fig.1 Oil-hydraulic circuit with a counter-balance valve
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Fig.2 Bondgraphs for the circuit

B2 RBERE T 0y 7 S F#HRE — 2002 FHE — #EH SCH (20029, 6~7,FHE)

— 167 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

line

] ot 7
Choke ~ Pressure/actmg area

Fig.3 Schematic of counter-balance valvc‘
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Fig.4 Experimental and simulated results
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