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Research on Active Safety Control of Tire Burst Vehicle with DIL

Han Zexuan', Lu Yongjie’, Zhang Junning’, Yang Chenxu'

(1.School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2.State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, Chinaj;
3.School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, China)
Abstract:In order to more truly reflect the motion state of the vehicle with a flat tire, considering
the impact of driver behavior on the vehicle under the working condition of a flat tire, under the active
braking control strategy, the vehicle with a flat tire is subject to driving compensation control. Accord-
ing to the changes of tire mechanical parameters, a tire burst model was built on the basis of tire model,
and a tire burst vehicle dynamic model was constructed based on vehicle dynamics equations. The stabili-
ty of the tire burst vehicle was controlled by active differential braking. The driver’s control of steering
wheel angle under the condition of tire burst was simulated through the driver’ s model, and the
dynamic response was analyzed and the driving angle compensator was designed to correct the vehicle’s
instability state caused by the driver’s operation. The results show that the running state of the vehicle
will change greatly when the tire blows during driving, and the driver’s behavior will cause serious
instability and even yaw. The differential braking and angle compensation control can balance the
unstable factors during the tire blowing process and correct the impact of the driver’s operation, so that
the vehicle can keep stable and decelerate along the expected trajectory.

Key words:automobile engineering; tire burst; driving response; compensation; stability control



