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O ABSTRACT 0O

Through this research, the response of the four-wheel drive vehicle was studied and the
dynamics of its suspension system analyzed according to different road conditions,
whether flat or tilted, and the temporal and frequency response of the components of the
suspension system was studied, with the aim of improving the ability to control the vehicle
and its tilting system, and simulating the models and results via the Matlab platform.

A number of results were reached, the most important of which are:

- Reaching a damping constant value ranging between 3000+ 2000 N/m.

- Adding a new optimal and suitable control unit, which is adding the LQR controller.

- Reaching a value of passenger comfort factor of 0.4.

- Reaching a damping ratio located from 0.35 to 0.5
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DETERMINISTIC
Lateral accel. - steady-state 9.53 (%g)
(actual vs ideal) - R.M.S. deviation error 2.44  (%g)
- peak value 14.18  (%g)
STOCHASTIC
Passenger comfort - R.M.S. passive (equiv.) 3.78 (%g)
- R.M.S. active 3.19  (Yg)
- degradation -15.66 (%)
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