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Influence of Front Wheels Shimmy on Vehicle Stability and
Rear Wheels Feedback Control

ZHANG Li-jun

( School of Automobile and Transport Engineering, Liaoning University of Technology,

Jinzhou 121001, Liaoning China )

Abstract : A 4-DOF vehicle model including front wheels steer system was established for stability analysis. The
influences of the steer system stiffness and damping on shimmy angle of the front wheels, yaw velocity, lateral acceleration
and roll angular acceleration of the vehicle were analyzed. Based on the vehicle model, the rear wheels feedback control was
carried out using LQR (linear quadratic regulator) to reduce the influence of the shimmy on the vehicle stability. The results
show that the lateral acceleration and roll angular acceleration have large fluctuation, and the yaw velocity and roll angle do
not change a lot when the shimmy happens. The steer system damping has a great influence on shimmy and the rear wheels

feedback control can effectively improve the vehicle lateral stability.
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