W T R
2025 4 (55 47 45 ) 5 4 W) Automotive Engineering 2025(Vol.47 )No.4

A 2R UK Bl B B A A 0 5 1) 2
P MRS

FERHBER HEL,HARE, R
(1. A FH IR FAME EMFE, LT 100081; 2. T BEIEERARNE , A& 411100)

(] JoA = B Sl o 2 A A0 R P o) By 1y v AL 0 o 9K 20y b WL 22 3 92 B e 1o sl 0o 22 L L P i 922
1] S5 50 22 2 Bl 22 P DI RETF K25 30 B4R I o 1 Xk Xl v AL AN i) 8 7 R LK S80I T R B A7 B 22 4
LR, AR SCHRE HH — Fof 6 35 A U A B e R B ) A R SR o TR AU e s el - L 55 8., 5 LA
A 5% 22 pR B Sy A B I A F 5 ST 1 A B T A 20 TG SRS 2% 1 i 11 U A AR A 1, SR A R 3l e ML
P By T ALE) BbR e o foee , $A R AR AR P07 307 3 Ik 1 4% ) SR ek P A7 28k RS e
XA SIS EGHEE; FUITRRUME; FHEH

Study on Fault-Tolerant Control Strategy of Composite Steering for Heavy
Load Vehicles with Distributed Electric Drive
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[Abstract]  Distributed electrically-driven heavy-duty vehicles achieve compound steering through the dif-
ferential between the steering assist motor and the wheel-end drive motor. By means of coordinated control of multi-
ple motors, various active safety control functions are realized and the driver's operational burden is reduced. For
the driving safety issues brought about by the failure of the drive motor and the steering assist motor, in this paper a
fault-tolerant control strategy encompassing mode switching and fault-tolerant torque distribution is proposed. The
proposed mode-switching strategy, based on the vehicle pose information, introduces in the yaw rate residual func-
tion as the switching condition for the fault-tolerant mode. The proposed fault-tolerant torque distribution strategy
takes into account of the output redundancy and the vehicle’s stability to solve for the target output torque of the
drive motor and the steering assist motor. Finally, a hardware-in-the-loop simulation platform is established to verify
the effectiveness and real-time performance of the control strategy.
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