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Research on mathematical modeling and simulation of torque motor
considering the specific geometry of air gap

Xie Zhangchen®, Ge Shenghong': 2, Zhu Haijun?, Niu Leilei', Zhu Yuchuan® ~

(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, Jiangsu 210016;
2. AVIC Nanjing Servo Control System Co., Ltd., Nanjing, Jiangsu 210032)

Abstract: The working air gap of torque motor has a crucial influence on the output characteristics of torque motor.
In view of the shortcoming of traditional torque motor modeling that does not consider the specific geometry of the
air gap, a space surface equation of the magnetic pole surface is proposed to calculate the precise
magnetoresistance of the air gap with different geometry, and then a more accurate mathematical model of the
torque motor is obtained. The electromagnetic simulation of the static characteristics of torque motor is carried out
with the tilt error of armature pole surface as the research object, and the curve of the end displacement of
armature with the change of current under different tilt error is obtained, which is verified with the mathematical
model. The static characteristic test of torque motor is carried out, and the experimental results are in good
agreement with the mathematical model, which further verifies the accuracy of the mathematical model. The
results show that the zero drift current of the torque motor increases with the increase of the tilt of the armature
magnetic pole surface. When the tilt error is 8um, the maximum zero drift current reaches 1.66mA. It can be seen
that the effect of the specific appearance of the air gap on the output characteristics of the torque motor cannot be
ignored.

Key words: Torque motor; Mathematical modeling; Air gap; Static characteristic
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Fig.1 Structure schematic of torque motor
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