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Centre of Gravity

Front tire cornering stiffness for 4WS
Rear tire cornering stiffness for 4WS
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Lateral acceleration for 2WS
Side slip angle of front tire
Side slip angle of rear tire
Vehicle slip angle at CG
Front wheel angle

Yaw angle

Yaw rate for 4WS

Yaw rate for 2WS

[m/s?]
[rad]
[rad]
[rad]
[rad]
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Summary

This work is concerned with the study of the effect of steering with four
wheels compared to steering with front wheels only on the dynamic response

of the car.

The study included the performance of road tests on two cars of the same
brand and car manufacturer, one of which is steered by the conventional
front wheel while the other is steered by the four wheels. The dynamic
response was measured and recorded by using sensors connected to a PC
system. Vehicle speed, steering wheel angle, lateral acceleration and yaw
rate were measured. The different measuring instruments were assembled on
a steel chassis and mounted in the luggage compartment. The tests included
the measurement of the dynamic response during two manoeuvres: lane

change and slalom tests.

A mathematical model was developed to simulate the dynamic performance

of the cars using computer software (Matlab-Simulink).
The results showed that the lateral acceleration of the four wheeled vehicle
Is less than that of the two wheeled vehicle, and the yaw rate of the 4WS car

IS better than that of the 2WS.

The results of the mathematical model were validated to a great extend by

the experimental work.

Vi
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