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Abstract; To improve the response characteristics of the high-speed on/off valve, the influence of
coil configurations on the dynamic characteristics of the high-speed on/off valve was studied with
electromagnet coil configurations as the entry point. Based on the establishment of the mathematical
model for the high-speed on/off valve and theoretical analysis of the influence of coil configurations
on the response time, electromagnetic simulation software ANSYS Electronics was used to
construct a two-dimensional transient simulation model for the high-speed on/off valve. The
effects of single, superimposed and nested coil configurations on the two dynamic processes of

electromagnet suction and high-speed on/off valve opening and closing were analyzed. The
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simulation results show that without changing structural and electrical parameters, compared
with the single coil configuration, the no-load suction time of the electromagnet can be effectively
shortened by two parallel coil configurations of superposition and nesting, with a reduction of 35.
1% and 34. 7%, respectively, the opening delay time of the high-speed on/off valve is reduced by
4.79 ms with a decrease of 55. 4% under the superimposed coil configuration, and the opening
delay time of the high-speed on/off valve is reduced by 4. 77 ms with a decrease of 55. 2% under
the nested coil configuration. Considering the response characteristic parameters and energy
consumption characteristic parameters, the high-speed on/off valve with the superimposed coil
configuration exhibits relatively better dynamic characteristics. This study provides a reference

for the design of high-speed on/off valve electromagnets.

Keywords: high-speed on/off valve; electromagnet; coil configuration; dynamic characteristics;
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Fig. 1 Structure of high-speed on/off valve
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Fig. 2 Schematic of electromagnet coil configuration
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Table 1 Key structural parameters in simulation model
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Fig. 3 Finite element simulation model
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Table 2 Material properties of key parts in simulation model
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Fig. 10 Dynamic characteristics of high-speed on/off valve

under configuration 3
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