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[ Abstract] To address the problem that distributed—drive electric vehicles cannot accurately track the desired trajectory
after steering system failure, this paper proposes a fault—tolerant control strategy that considers vehicle stability and trajectory
tracking after steering failure. Firstly, the desired front wheel angle and additional transverse moment are calculated based on
model prediction control and sliding mode control, respectively. Then, for the steering system failure fault, a front wheel angle
tracking controller is designed based on non-singular terminal sliding mode control to solve the differential steering moment
required to achieve the desired angle. Secondly, with the optimization objectives of minimizing the tire loading rate and the
control volume error, the tire force distribution is realized based on the quadratic programming algorithm. Finally, simulation
tests are carried out under two working conditions of medium—speed high adhesion coefficient and high—speed low adhesion
coefficient respectively, and the results show that the proposed fault—tolerant control strategy can still make the vehicle track
the desired trajectory stably after the steering system fails, and it has good control effect.
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