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Analysis of Anti—Roll Stability Based on Upper—Bound Sliding Mode

Control
Wu Sheng, Wang Yiming, Fang Taisong, Zhu Jihong, Zhang Xiaolian
(BYD Automotive Industrial Co., Ltd., Shenzhen 518000)

[ Abstract]In response to the problem of roll instability of a certain type of sedan under high—speed emergency steering
conditions, the paper designed anti—roll control models based on Proportional-Integral-Derivative (PID) control and Sliding
Mode Control (SMC) using the vehicle dynamics simulation software CarSim. The controllers generate anti-roll moments
through active suspension forces and distribute the anti—roll moments between the front and rear axles according to the vehicle’s
center of mass position. At the same time, a co—simulation platform based on CarSim and Simulink is established to compare
and analyze key indicators such as vehicle roll angle, the relationship curve between roll angle and lateral acceleration, and the
Lateral Load Transfer Ratio (LTR) under three typical working conditions: double lane change, steering step input and steady—
state cornering. The results show that the vehicle can still maintain good roll stability during high—speed sharp turns under the
control of anti-roll moments. In addition, considering the current trend of active suspensions/stabilizer bars towards high actua-
tion forces, the influence of counter—roll moments on vehicle roll stability was analyzed. The study found that compared to anti—
roll control, counter—roll control can not only significantly reduce the vehicle’s LTR but also effectively change the vehicle’ s
roll-steer characteristics.
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