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Vehicle stability optimization control considering active rear wing

aerodynamic performance

WANG De-jun',HAN Chao—nan',ZHANG Shou—qing', LI Ying*,ZHAO Jing’
(1. College of Communication Engineering, Jilin University, Changchun 130022, China; 2. China FAW Group
Corporation, Changchun 130022, China)

Abstract: In order to solve the problem that the adhesive force between the vehicle tire and the ground
tends to be saturated under high speed or low adhesion road surface, this paper puts forward a method to
establish the driving feasible region considering the action of the active rear wing and control the stability of
the vehicle by the active rear wing. Firstly, based on the analysis of the aerodynamic performance of the
active rear wing, the aerodynamic lift and aerodynamic drag brought by the active rear wing are analyzed
and decomposed into the vehicle model. Secondly, based on the vehicle model with active rear wing, the
driving feasible region of active rear wing is established with the tire friction circle as the constraint. Finally,
a layered controller was designed based on the active rear wing, and a joint simulation platform of CarSim
and Simulink was built. physical simulation experiments were carried out under different working

conditions. The results show that the active rear wing can improve the distribution of vertical loads on
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vehicle tires, expand the feasible range of vehicle driving, and while accurately completing trajectory

tracking, enhance the stability and safety of the vehicle.

Key words: active aerodynamics; active rear wing; driving feasible region; model predictive control;

vehicle stability control
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Table 1 Parameter list of vehicle model
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Table 2 Range of active rear wing force
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