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Abstract As a key actuator in a flight control system, the performance of an electro-mechanical actuator
has a significant impact on the dynamic responses of the system. Based on the structural composition of
the direct-drive electro-mechanical actuator, a simulation model is established that considering the con-
trol of a permanent magnet synchronous motor and nonlinear factors of a planetary roller screw mecha-
nism. The step responses of the system under the current vector control of “i;,=0" are studied. The re-
sults show that the system based on the three-closed-loop servo control strategy of the PMSM has the
good dynamic performance under different position commands with the step signal. With the comparison
to the literature, it is shown that the proposed simulation model of the electro-mechanical actuator under

this control strategy is effective.
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Table 1 Parameters of the PMSM
Item Value Unit
Winding resistance 0.187 Q
Winding inductance 4.07 mH
Back EMF constant 174 V/krpm
Electromagnetic torque constant 2.87 N.-m/A
Rotor moment of inertia 0.015 kg-m?
Rated frequency 113 Hz
Rated voltage 370 A\
Rated torque 165 N-m
Stall torque 171 N-m
Rated speed 1800 rpm
Rated current 59.6 A
Stall current 65.7 A
Rated power 31 kW
Pole number of electrode 8 /
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Table 2 Parameters of the PRSM and rudder surface

Item Value Unit
Screw lead 8 mm
Effective stroke 250 mm
PRSM contact stiffness 108 N/m
PRSM contact damping 8944 N/(m/s)
Anchorage stiffness 1.4 X107 N/m
Anchorage damping 334 N/(m/s)
Transmission stiffness 1.4 X107 N/m
Transmission damping 334 N/(m/s)
Nominal thrust 104 kN
Nominal speed 240 mm/s
Accuracy +1%FS /
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Mass of rudder surface

EMA anchorage stiffness

Transmission stiffness
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Fig.4 Models of the PRSM and rudder surface
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