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Abstract: In order to study the nonlinear vibration problems of the valve spools in the direction control
circuit of two-way cartridge valves during the opening processes with pressure fluctuations, considering the
pipeline volume effects, a nonlinear dynamics model of valve spools was established, and the numerical
simulation was carried out by MATLAB/Simulink. Firstly, according to the model oil source pressure
fluctuations existing or not, the opening characteristics of valve spools were studied by means of time domain
diagram and phase diagram. Furthermore, in the conditions of oil source pressure fluctuations, the influences
of different pressure grades of oil source on the valve spool were analyzed. Finally, for different pipe lengths,
the influences of pipe length on the dynamics behaviors of valve spools were studied. The results show that the
vibration behaviors of valve spools may be caused by the pressure fluctuations of oil source. In the same
pressure fluctuations of oil source, the vibration behaviors of valve spools are weakened with the increase of oil
source pressures, which is not easy to collide. Increasing the pipe lengths between pump outlet and valve
group, the nonlinear vibration behaviors of valve spools are easily occured, accompanied by paroxysmal
vibration beharior. The research provides a theoretical basis for the instability mechanism of large cartridge
valve.

Key words: pressure fluctuation; pipeline volume effect; two-way cartridge valve; nonlinear dynamics
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Fig.1 System structrure diagram of cartridge valve

with electromagnetic reversing
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