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Turbulent Road and Autonomous Stability of Automobile Using Integrated
Control Method of Chassis System and Aero Device

Kazunori MORI*!

Abstract

Using computer simulation, this study evaluates the road turbulence stability and autonomous stability of the
vehicle. It employs a new integrated control method that adds aerodynamic devices to the chassis system that
cooperatively controls the force working in three directions of each tire and the force in the vertical direction of
suspension. The obtained data suggest that this system enables good control effects under bad conditions such as
various rugged roads and turbulent roads with the coefficient of friction x. Because this system can considerably
decrease the amount of steering work required from the driver, a reduction in physical and mental load can also be
expected. Additionally, a stability test that separates both hands from steering wheel is used to evaluates the free
response stability of the vehicle, whereby the steering wheel is steered from the state of straight advancement, is
released immediately, and the subsequent convergence is examined. The result confirms that the control vehicle
improves the autonomous stability evaluation of this method in a high-speed range. A series of calculated results verify
that the control of the chassis system and the aerodynamic system are controlled cooperatively without interfering each
other.

Key Words : Vehicle Dynamics, Maneuverability, Stability, Integrated Control System, Aerodynamic Device, Road
Turbulence Stability, Autonomous Stability
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Fig.5 Vehicle motion in lane change to the rut road
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of undulation road surface
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Fig. 10 Step response characteristics from circular turn with deceleration on undulation road
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Fig. 18 Tire forces in sprit ¢ road-running with deceleration
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Fig. 20 Control input in free control examination at 120 km/h
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Fig. 22 Free control characteristics in steering wheel operation at 60 km/h
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