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Simulation analysis on steer-brake coordinated control of

three-axle heavy-duty vehicle
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Abstract; A three-axle heavy-duty vehicle model was built based on the TruckSim vehicle simulation
software in order to improve the safety performance of the vehicle under the steering braking condition. The
mechanical properties of three-axle vehicles under steering braking conditions were analyzed.Based on the
analysis results, a three-axis vehicle steering brake cooperative controller was designed by reducing braking
force. A fuzzy controller for slip ratio distribution was designed for the case that the vehicle was
understeering. The control effect of ABS control and coordinated control under steering braking conditions
were examined by using co-simulation with TruckSim and Simulink.The simulation results show that the
coordinated controller improves the steering stability and braking safety of the three-axle heavy-duty vehicle
compared with the ABS controller under steering braking conditions.
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Fig. 1 Three-axis heavy-duty vehicle model
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Fig. 2 Curve of yaw moment of each wheel with slip ratio
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Table 2 Fuzzy control rules
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Table 3 Steering control logic table
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Fig. 5 Logic diagram of steering brake coordination controller
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Fig. 6 Block diagram of steering brake coordination controller
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