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Modeling and Experimental Research on Ball Type
High-Speed On/Off Valve

Tian Shuang®, Zhu Yuchuan® 2 *, Li Linfei!

(1.College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

2. Wuxi Research Institute, Nanjing University of Aeronautics and Astronautics, Wuxi 214000, China)

Abstract: The high-speed on/off valve(HSV) is an important component of the digital and intelligent hydraulic
system, and its performance determines the overall control accuracy of the digital hydraulic system. In this paper,
the magnetic field distribution characteristics of the HSV are deeply explored, and an accurate equivalent
magnetic circuit model and simulation model are established. Secondly, through simulation analysis, the
electromagnetic characteristics and dynamic characteristics of the HSV are thoroughly explored. Then, a prototype
of the HSV is developed, and an experimental platform for electromagnetic force testing is designed to verify the
electromagnetic characteristics. The experimental results show that the simulated and experimental data of the
electromagnetic force output of the HSV 's electromagnet under different current and air gap lengths have a high
degree of consistency, fully verifying the accuracy of the equivalent magnetic circuit model. Finally, an
experimental platform for HSV testing is set up to experimentally verify its static pressure-flow characteristics and
dynamic pressure characteristics. The experimental results show that the HSV has a closing delay time of 1.1ms, a
total closing time of 1.7ms, an opening delay time of 0.5ms, and a total opening time of 2.6ms. Under a 4MPa
supply pressure, the maximum output flow rate is 2.83L/min.

Key words: High-speed on/off valve; Hydraulic circuit; Equivalent magnetic circuit model; Electromagnetic force;

Static and dynamic characteristics
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