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Fig.1 Diagram of flight EMA system
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Fig.2 Diagram of PMSM control system
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Table 1 Parameters of PMSM under test
e i
FETIHRIW 200
T VRRERE/(V-s) 0.01497
BE IRV 48
BUE /A 5.7
A A/ (N-m) 0.64
U e 3/ (r/min ) 3000
EF-HL B /mH 0.689
[80E 4 4
gttt/ (kgm?) 1.75%107°

xR2 BHRFESH

Table 2 Parameters of PMSM controller
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Fig.5 Experimental results at rated speed with load torque

frequency variation for three different control strategies
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Fig.6 Experimental results under two different load torque

disturbance with three different control strategies
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Design of Proportional Resonant Active Disturbance Rejection Speed Controller
for Aviation Permanent Magnet Electric Drive System

Chen Zhe', Chen Peiyang', Teng Guofei®, Li Jincheng', Luo Guangzhao'
1. Northwestern Polytechnical University, Xi’an 710072, China

2. AVIC Xi’ an Aviation Computing Technology Research Institute, Xi’an 710065, China

Abstract: Flap-slat electromechanical actuator is a key motion part in the aircraft high lift system, and its speed
control is very important for the opening and closing precision of the flap-slat. However, the speed control loop of
electromechanical actuator is prone to periodic or aperiodic interference of external aerodynamic load and the
traditional proportional integral speed controller cannot guarantee satisfactory control performance. Therefore, a
speed controller based on a proportional resonance Active Disturbance Rejection Control(ADRC) is proposed. It can
not only suppress aperiodic interference but also suppress specific periodic interference. The periodic interference is
estimated by an extended state observer using a proportional resonance term. By comparing the control performance
of proportional integral controller, traditional linear ADRC controller and proportional resonant controller, it is proved
that the proposed method can significantly suppress the interference, improve the control performance of flap-slat
electromechanical actuator, and enhance the smoothness of aircraft take-off and landing.

Key Words: electromechanical actuator; permanent magnet synchronous motor; speed controller; periodic
interference; proportional resonance
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