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Fig.1 Electrical actuator position control theory
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Fig.2 Incomplete differential PID structure
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Table 1 Technical parameters of electrical actuator
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Fig.3 BLDCM model
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Fig.4 Reducer structure
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Fig.5 Gearbox model
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Fig.6 Two-inertia system model with backlash
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Fig.7 Electrical actuator Simulink model
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Fig.8 Simulation and measure results
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Fig.9 Simulation results of motor braking
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Modeling & Research Based on High Power Brushless DC Electrical
Actuator

SHI Zhenyun*, WEI Linhuan, GAO Yakui
The AVIC First Aircraft Institute, Xi’an 710089, China

Abstract: Aimed at a certain kind of aircraft’ s electrical sever system, mainly focused on high power electrical
actuator, built model of brushless motor and reducer based on Matlab. Considering drawback of classical PID,
used inexact differential PID to control electrical actuator, and some critical impacts, such as reducer’ s mechanical
backlash, inexact differential PID and nonlinear influence were also taken into consideration. Finally obtained a certain
high power electrical actuator mechanical performance accurately. The comparing of simulation results and real test
results, prove the accuracy of model, and it also provides theory support to design and optimize the product.
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