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Analysis of Vehicle Cornering Behaviours

on Undulated Road Surfaces

(1st Report: Effects of Steering Characteristics

of Suspension and Steering systems)

Kazunori MORI

Abstract
The effects of steering and suspension systems on automobile cornering performances in the case of turning
on undulated road surfaces were investigated. A simple 4-wheel model for theoretical analysis is prepared to
facilitate a grasp of the influence that each characteristic of a vehicle exerts to maneuverability and stability. The
following becomes obvious as a result of analysis by computer simulation. In a winding path situation, the steering

characteristics have an effect on the size of yaw rate fluctuation. At this time, the change of rear steering angles
tends to exsert influence on yaw rate more than that of front steering angles. Also, roll steer is more closely
related to the yaw rate fluctuation than compliance steer. And, when the coefficient of front roll steer is set up
to under-steer characteristics largely and that of rear is made zero, the change of yaw rate becomes small.
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Table 2 Data of specification

of vehicle and tire for calculation

M=1467kg, 1:=550kg-m? I,=1500kg+m? [.=2430kg+m?*

a=118m, b=144m, t»,=0.03m,

tpr=0.03m, £=0.03m

ty=1.45m, tr=1.46m, Kor=37.3kN-m/rad, K¢r=32.4kN-m/rad
ky=20kN/m, kr=20kN/m, c¢,=3.5kN+s/m, ¢,=2.2kN+s/m
h=0.49m, h,=0.043m, #,=0.095m, N=15.4, K =10.6kN-m/rad

ko=0.6kN/deg at Wo=8.06kN

Table 3 Specification of steering and suspension Characteristics

Specification A B &) D E F
Roll Front 0 5us 10us 0 -~ 10us
steer
coeff.
0, ear us = = us =
(%) R 4 10 0
Compliance Fropt | 1-196%107% | 1.055x10~ | 1.991x 10~ | 1.196X10 i 1.991x 10
steer 0s 0s 0s 0s 0s
coeff. R 8.893X 107 _ _ —5.456 105 1846107 .
[dEg/N] ear us 0s us
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