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Thesis Summary 

This thesis is concerned with the evaluation of the automotive air 

suspension system performance experimentally and theoretically and its 

effect on ride comfort behaviour. 

A mathematical model was introduced that simulate conventional 

suspension system performance as a datum and studies the effect of 

changing the mass ratio, the stiffness ratio and damping ratio on its 

performance 

An existing test rig was modified in which the required experimental 

work was carried out. An excitation input was developed in terms of 

frequency and amplitude by using an adjustable eccentric cam assembly 

to obtain variable excitation input amplitudes. The cam rotational speed 

was changed using an inverter to control the excitation frequency. An air 

suspension assembly was installed in which the air spring is connected to 

two separate air reservoirs through two On/Off valves from which the air 

pressure can be adjusted to control the initial stiffness value. A steel 

structure was also added to guide the vertical movement of the sprung 

mass. The acceleration of the mass and the pressure of the air spring have 

been measured at the different operating conditions in terms of excitation 

amplitudes and frequencies values and including the different air 

volumes. 

The experimental results were measured and stored in computer files for 

further analysis. 

A simple mathematical model is proposed that simulates the air spring 

behaviour which is connected to two additional air reservoirs through two 
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On/Off valves. The effect of changing the additional volumes through 

switching on or off the valves is also investigated. 

Curves showing variations of air spring stiffness and transmissibility ratio 

with the input frequency are plotted. Comparison between conventional 

suspension and air suspension is presented. 

The theoretical model is validated using the experimental results. Good 

correlation between experimental and theoretical results is evident, which 

indicates the possibility of using the proposed model for further 

parametric studies.  

It is concluded that the air suspension improves the comfort behaviour 

more than the conventional one through reducing the system natural 

frequency and amplitude ratio. It was also found that increasing the 

additional volume reduces the system natural frequency.  

Key words: Ride comfort, active suspension, air spring. 
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