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A Study, Modelling and Control of Smart Suspension System

Abstract :

The process of (modeling, simulation and control of linear quarter car active suspension system) is the proposed
model in which the coil spring was replaced by air spring of the type of Nishimura and hydraulic damper with the use
of air actuator. As a result, the final mathematical equation has been obtained. This equation would represent the
mathematical model of the mechanical proposed system. The aim of this research study is to obtain smart suspension
system that could achieve a better response for the system. The governing parameters of this process are handling, rid

comfort and stability of the car.

The resulting response would be compared to the response to the classical suspension system which is using coil
spring, hydraulic damper, and actuator. The vehicle body displacement that is produced due to the vehicle effect of
road circumstances has been adopted as a standard in obtaining the results. The same factors (parameters) which are
used in the process of setting control system (tuning) of type (PID) in the proposed type and classical type. The same
rules are used in the all types when the control system of the type fuzzy controller is used. To have results more

accurate, two methods are followed up to gain the equivalent stiffness of air spring.

Two methods were proposed to find the following parameters (stiffness of spring, coefficient of damping of
hydraulic damper and stiffness and coefficient of damping of tires), which are experimental method and theoretical
method, then they are used in simulation process to obtain final results for the proposed model by using Matlab and

Simulink program.




