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Dynamic Modeling and Simulation of EMA
Coupled with Nonlinear Factors

ZHANG Xin-hua, LIU Yuan , HUANG Jian, ZHANG Zhao-kai

(Beijing Institute of Automatic Control Equipment, Beijing 100074 , China)

Abstract; In order to meet the demands of precision modeling of Electro-Mechanical Actuator in air-
craft HILS areas, kinetic equations of subsystems in EMA are described respectively and a
complete EMA model with nonlinear factorssuch as clearancestiffness and friction are estab-
lished. The simulation and the experimental show that the kinetic equations of subsystems are rea-
sonable and correct, and the model has great reference value for the design and optimization

of EMA.
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Fig.1 The dynamic model of gear train
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Fig.2 The model of hard stop in gear
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Fig. 3 The dynamic model of ball screw
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Fig. 4 The model of link mechanism
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Fig. 5 The diagram of stress analysis
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Fig. 6 The complete model of servo system
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