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A Study of a New Steering System with Variable Gear-ratio
According to Vehicle Speed and Steering Wheel Angle
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ABSTRACT

A new steering system which has variable gear ratio
according to vehicle speed and steering wheel angle has
been developed.

As the steering gear ratio in existing automobiles is
almost constant, yaw rate gain increases with increasing
vehicle speed. Moreover, for understeer vehicle, yaw
rate gain tends to decrease with increasing lateral
acceleration.

With a view to improving the driver-vehicle response,
to make the yaw rate gain almost constant, a steering
system in which the equivalent steering gear ratio
increases with increasing vehicle speed and decreases
with increasing steering wheel angle was created.

This paper presents the procedure for selecting
variable gear ratio characteristic, starting with a
hypothesis of ideal gear ratio which was derived from
observations of drivers' steering behavior, including the
compensation of the gear ratio for vehicle speed and
steering wheel angle, and the estimation of the effects
of the gear ratio by simulation.

This paper also introduces the design method and the
construction in order to realize the selected gear ratio,
the effects that were confirmed by vehicle tests, and the
vehicle characteristic which this system necessitates.
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Fig.17 Pictures of joint mechanism
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Fig.25 Double lane change course layout
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Gain [1/s] Phase [deg]
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