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Dynamic Analysis of a Spindle of Pilot-operated Solenoid Valve

Ye Qifang Chen Jiangping Chen Zhijiu
(College of Mechanical Science and Engineering , Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract

The dynamics of a pilot-operated two-stage solenoid valve used in power system were studied
numerically. A dynamic model coupling vibration of solenoid valve with fluid flow in the valve was
derived. While solving the system equations, vibration of the valve spindle, various pressure-flow
characteristics across the valve ports and orifices and pressure variation in chambers were taken into
consideration. The model was validated by experimental results. The simulation results present

stability of the spindle for different operating conditions and effect of working pressure and working

flow rate on dynamics of the solenoid valve.
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Fig.1 Schematic diagram of solenoid valve system
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Fig.3 Comparison between experimental and simulation

results of the self-excited vibration of the spindle
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Fig.7 Vibration characteristics under different working flow rate
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