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Modeling and frequency characteristics of jet-pipe servo valve
considering eddy current effect
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(1. School of Mechanical Engineering,
Tongji University, Shanghai 201804, China;
2. School of Mechanical and Materials Engineering,
Jiujiang University, Jiujiang Jiangxi 332005, China;
3. School of Electronics and Information Engineering,

Tongji University, Shanghai 201804, China)

Abstract; Considering the problem of response lag of jet pipe servo valve in the process
of electric-magnetic-force-displacement conversion, a mathematical model of torque motor
considering eddy current effect was established, and the dynamic characteristics of torque
motor were obtained. Taking a certain type of jet tube flow servo valve as an example, a
mathematical model of jet pipe servo valve considering the eddy current effect was estab-
lished. The influence of main parameters on the frequency characteristics of the servo valve
was obtained. Among them, the increase of air gap length, air gap magnetic permeability,

and decrease of air gap effective area caused the servo valve to respond slowly, the number of
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1785. YIN Yaobao,GUO Wenkang, HU Yuntang, et al. Modeling and frequency characteristics of jet-pipe servo valve con-
sidering eddy current effect[ J]. Journal of Aerospace Power,2020,35(8):1777-1785.
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control coil turns did not affect the frequency characteristics of the servo valve; decreasing

the conductivity of the magnetically conductive material can increase the response speed of

the servo valve. The servo valve was tested, the difference between the theoretical value and

the test value was about 5%, verifying the correctness and effectiveness of this model.

Key words: jet-pipe servo valve; torque motor; eddy current influence;

equivalent magnetic circuit; frequency characteristics
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