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The impact of the front axle steering mode of four-axis heavy vehicles

on high-speed driving stability

JIA Huixing, YANG Zhanglin, YAO Fang
(College of Mechanical and Automotive Engineering , Chuzhou Polytechnic ,
Chuzhou 239000, China)

Abstract: A dual lane changing driving model of a four axle heavy-duty vehicle was established using
the Trucksim software to simulate the process of emergency lane changing and avoidance before returning to
the original driving lane during high-speed driving. The stability parameters of the vehicle body were
simulated and analyzed for four axle heavy-duty vehicles with dual front axle steering and single front
axle steering. The simulation results show that when a four axle heavy-duty vehicle changes lanes at
high speeds, the difference in body roll angle, body yaw angle, and body yaw rate between using traditional
single front axle steering and using dual front axle steering is not significant. However, the lateral
acceleration of a four axle heavy-duty vehicle using single front axle steering is significantly lower than
that using dual front axle steering, especially when the road adhesion conditions are good; four axle
heavy-duty vehicles with dual front axle steering can better maintain driving in the target lane and avoid
the risk of deviating from the exit lane when changing lanes at high speeds. Therefore, when four axle
heavy-duty vehicles change lanes at high speeds, using dual front axle steering is safer.

Keywords: four-axle heavy-duty vehicle; driving stability; dual-axle steering; Trucksim; simulation

analysis
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