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ABSTRACT: This paper deals with an implementation of a non-parametric magneto-rheologic (MR) 
damper model to the adaptive control algorithm of the semi-active car suspension. AA convergency 
into the optima) control in real time allows implementation of constrains (like max. allowed travel, 
max. allowed tire force) into the system through penalization functions. Thereby, a constrained 
optimization is tumed to an unconstrained optimization. This approach allows minimize compromises 
necessity resulting from obligations to ride ·comfort, suspension travel and tire holding. 
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1. INTRODUCTION

In general, a car suspension is a non-linear dynamical system subjected to an unknown vibration 
source, which depends on a road nature and a vehicle speed. Regarding a semi-áctive car suspension 
dealing with a MR damper, proper choice of a control algorithm is a main factor to reach maxima! 
suspension performance. The suspension performance is given by the optimization criteria (2, 5]. Such 
control algorithm has to include an accurate and a numerically effective mathematical model of a MR 
damper to achieve· a necessary suspension performance. The possible kind of way is to bring · 
sufficiently robust AA which should be able to perform sufficient control of the non-linear system 
subjected to a wide-spectrum of non-stationary random excitation sources and also should be able to 
adapt in terms ofreal time changes in a system_ through on-line identification. (3] 

2. A NON-PARAMETRIC MR DAMPER MODEL

Song f .i] has brought a non-parametric MR dam per model through analytical functions in 
combination with a differential equation, which provides a hysteresis in a damper characteristic. 
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Fig. 1: Experimentally measured characteristics ofthe MR damper, a) force-time, b) 
force-velocity, c) force-displacement, d) maximum force-current. 

Conceming a non-parametric MR damper model it is necessary to describe an each aspect of the 
damper behavior separately through a proper chosen mathematical functions. In order to describe the 
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