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Study on opening response characteristics of solenoid

valve for oil supply circuit

Jia Xue, Ying An
School of Mechanical and Electrical Engineering, Hunan University of Science and Technology, Xiangtan,
Hunan 411201

Abstract: To investigate the mechanism of the response characteristics of a high-speed solenoid valve for a certain type of
fuel supply circuit affected by various influencing factors, a dynamic simulation structural model of the solenoid valve was
established using the finite element software Ansoft. By comparing the experimental results with the simulation results, it was
found that the error between the experimental and simulation results of the opening response time of the solenoid valve was
about 3%, which verified the reliability of the dynamic simulation model. The parameter analysis method was used to obtain
the response characteristic results under different working air gaps, different spring pre-tightening forces, different armature
core diameters, and different coil turns. By combining the response characteristic results with the experimental design
method, the relationship between the opening response time of the solenoid valve and each independent influencing factor
and its interaction factor was obtained, and the correlation analysis was carried out. The results showed that the independent
influencing factors and their interaction factors had different degrees of influence on the opening response time of the solenoid
valve, and there were different regular characteristics and nonlinear relationships with the opening response time.

Keywords: High speed solenoid valve; Enable the response feature; Independent influencing factors; Interaction factor
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