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Fig.1 Variable camber wing trailing edge drive system
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Fig.2 Diagram of deviation coupling synchronous control system
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Fig.4 Schematic diagram of variable camber wing trailing edge control system
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Design and Verification of Multi Motor Distributed Control System for Variable
Camber Wing Trailing Edge

Zhang Mengjie', Xue Jingfeng', Wang Wenjuan', Xu Zhiwei’

1. Chinese Aeronautical Establishment, Beijing 100012, China

2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Variable camber wing is deformed and driven by front and rear edge deflection mechanism and/or flexible
structure. According to the flight state, the wing curvature can be adjusted continuously and smoothly in real time so
as to obtain optimal aerodynamic efficiency, and then achieve the purpose of reducing drag, weight and fuel
consumption. In this paper, a measurement and control system is designed and built for the multi segment rotation
model of the full-size variable camber wing trailing edge. The improved deviation coupling algorithm is selected to
achieve the coordinated control of three motors. The closed-loop control of the wing trailing edge deflection is
achieved with the feedback of angle sensor and optical fiber deformation sensor fusion; The hardware and software of
the system are designed, and the full size trailing edge model drive system is tested under no-load and ground
loading. The results show that the measurement and control system can control the angle deviation between motors
within the allowable error range in real time, and there is no significant difference in the operation of the drive system
with or without load; Under the condition of follow-up loading, the drive control system can make the trailing edge of
the variable camber wing deflected to the set angle, the overshoot of the control system is less than 0.20°, and the
maximum angle difference between the three motors is less than 30°, which meets the requirements of the
cooperative deflection of the variable camber wing, and provides technical reserves for the next step of achieving
three-dimensional differential deformation of the variable camber wing.
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