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Design of Rudder Servo System for Aerospace Vehicle

Ran Lingfeng, He Weiguo
(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: The requirement to high performance of rudder servo system for aerospace vehicle is getting higher, not only strong
bearing capacity and small quality, but also high reliability and convenient maintenance. In response to such requirements, the rudder
servo system for aerospace vehicle is designed. Electrical dual—redundancy control and dual—winding permanent synchronous motor
are the key technologies. The driver adopts the combination of 1553B bus, CAN bus and 422 bus, which solves the communication
problems with flight control, system interior and test equipment. Actuator adopts double redundant gear pair and ball screw pair di-
rect drive mechanism, and the locking function of the rudder surface is realized by locking the motor shaft, which improves the relia-
bility of the system. The co—simulation analysis of the system is carried out, and the maximum working rudder deviation angle was
25°, the angular velocity was 53. 2°/s, the system linearity deviation was 0. 2% , the unsymmetry was 0. 4 % , the overshoot was with-
in 10% , and the transition time was within 193 ms. These results meet system requirements. The result is satisfactory. The rudder

servo system meets the performance requirements of aerospace vehicle through the practical applications in spaceflight general unit.
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