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Control strategy of dual permanent magnet motor system for distributed
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Abstract: In order to reduce the sudden change of speed caused by load disturbance arising from air
flow and other factors on each propulsion motor in distributed electric propulsion aircraft, which results in
sudden change of total thrust or inconsistent thrust on the left and right sides of the fuselage, it is necessary
to ensure that each propulsion motor has good anti-interference ability and speed synchronization. To solve
this problem, an improved cross coupling control strategy for dual permanent magnet motor system was
proposed, and a sliding mode synchronous controller with improved reaching law was adopted. At the
same time, a load observer was designed, which took the motor rotor position signal directly measured by
the position sensor as the known quantity, and avoided the introduction of differential mutation. Finally, a
series of simulations and experiments were carried out to verify the proposed control strategy of dual
permanent magnet motor system. Simulation and experimental results showed that compared with
traditional cross coupling control strategies, this control strategy reduced speed mutation by about 50% and

synchronization error by about 18% in case of torque mutation, which proved that this control strategy had
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higher synchronization performance and stronger anti-interference ability compared with traditional cross

coupling control strategies.

Keywords: distributed electric propulsion aircraft; dual permanent magnet motors;

cross coupling control; sliding mode synchronous controller; load observer
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Fig. 1 Vector control block diagram of permanent magnet motor
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Fig. 3 Vector control block diagram of permanent magnet motor with load observer
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Table 1 Parameters of permanent magnet motors
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