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Abstract: High-speed on-off valve is a key component of power system in aerospace field, which
needs high frequency response and high reliability. However, the switching characteristics of the
high-speed on-off valve will make the system produce water hammer phenomenon and reduce the
reliability of the system. Especially in the high-frequency switching process of the high-speed on-
off valve, more water hammer pressure waves will be generated, which makes the water hammer
in the aviation system more complicated. Therefore, the change of water hammer Pressure pulsa-
tion at different frequencies is analysed by combining simulation and experiment. Finally, through
the analysis of data time domain and frequency domain, the water hammer pressure pulsation.
Law of high-speed on-off valves has been discovered, and the research results can be used in aero-
space power system applications.
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Fig. 1 The basic structure diagram of double

electromagnet high-speed on-off valve
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Fig. 2 Hydraulic test system schematic diagram
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Fig. 3 High-speed on-off valve water hammer pressure

pulsation hydraulic test platform
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Fig. 4 Some components of hydraulic test system
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Tab.1 Main parameters of some components of hydraulic system
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Fig. 5 Test bench simulation model
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Fig. 6 The valve core displacement change with
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Fig. 7 Time domain analysis of pressure

pulsation at different frequencies
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Fig. 8 Flow at different frequencies
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Fig. 9 Frequency domain analysis of pressure pulsation

under different driving frequencies
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