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(57) Abstract: A steering suspension integrated five-phase permanent-magnet fault-tolerant actuator and a two-phase open-circuit
fault-tolerant direct torque control method therefor, comprising: establishing a linear and rotary two-degree-of-freedom single-air-gap
actuator model; first, in the case of a two-phase open-circuit fault, deriving a fault-tolerant transformation matrix for transforming
variables on a two-phase stationary coordinate system onto an oy coordinate system; designing a stator flux linkage and a torque observer
on the af coordinate system on the basis of an improved integrator, and transforming the stator flux linkage and the torque observer onto
a coordinate system based on stator flux linkage orientation; second, respectively calculating differences between a stator flux linkage
amplitude and an observed stator flux linkage and between a torque command and an observed torque, and obtaining a voltage command
by means of a PI controller; and then transforming the voltage command onto a natural coordinate system by using the fault-tolerant
transformation matrix, and sending the voltage command to a voltage source inverter to control high-performance operation of the
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actuator. Vehicle steering and suspension integrated driving is implemented, the dynamic performance thereof is improved, and more
importantly, the reliability of a steering suspension system is improved.
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