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Influence of Electromechanical Fin Actuation System Under Heavy Inertial Load
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Abstract: When increasing the missile flight speed, it needs more steering torque to maintain the stability of body attitude.
Following with that, the aerodynamic heating effect intensifies, so the inertial and size of the rudder must be increased to
keep the balance of the attitude. The inertial of the rudder has great effect on the EMA on the premise that the motor, driv-
ing mechanism and the load are selected, which becomes the key problem of improving EMA control requirement. Based on
the the motor — driving mechanism — load three — mass model, the paper analyses the effect that heavy inertial load has on
the EMFAS in the aspect of theory and simulation , and has an experiment on tne system, which provides academic basis
for electromechanical fin actuation system under heavy inertial load.
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Fig.1 The scheme of EMA system
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Fig.2 The three quality model of EMA on

motor, driving mechanism and load
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Fig.3 The model of EMA on motor, driving mechanism and load
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Fig. 4 The scheme of the load inertial’s impact on position loop and speed loop
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Fig. 5 Simplification of the linear part about the describing function analysis method
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Fig. 6 The scheme of the describing function method under different load inertial
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Fig.7 The simulation results of EMA system under different load inertial
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Fig. 8 The experiment results of EMA system under different load inertial
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