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Research on Braking Failure and Control of
Commercial Vehicles in Long Downhill

Zhang Guangfeng', Lu Yongjie'', Huang Weihong', Wang Zichen', Li Zhenyu'

(1. School of Mechanical Engineering,Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Key Laboratory of Traffic Safety and Control in Hebei, Shijiazhuang 050043, China)

Abstract : Control studies on the failure of long downhill braking are critical to the safe driving of
commercial vehicles. In order to make the commercial vehicle meet the requirements of ECE braking
regulations when braking in long downbhill, this paper proposed an ABS control algorithm based on the
residual braking performance analysis method of commercial vehicles and the brake Bang-Bang strategy.
Through the theoretical analysis of dynamics and hardware-in-the-loop test, the effects of commercial
vehicles on residual braking performance with and without ABS controller under braking failure condi-
tions were studied. The results show that the ABS-free vehicle does not meet the ECE regulations under
the braking failure condition; the hardware-in-the-loop experiment shows that although there is a time
lag caused by the hardware system of the real vehicle, the proposed control algorithm controls the resid-
ual braking performance of the vehicle still effectively and feasibly,

Key words:long downbhill; commercial vehicles;brake failure; ABS control; hardware-in-the-loop



