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Abstract 
 
In recent years, magnetic bearing technology has been implemented in many practical applications. In 
comparison with mechanical bearings, the magnetic ones have decreased stiffness coefficients and increased 
damping coefficients of radial bearings reducing the critical rotor speeds, [1]. These features are given the 
magnetic bearings a considerable potential to become a key element in rotating machines, like jet engines, 
turbo-compressors, generators and many others, [2]. Active magnetic bearings allow precise control of a 
rotor position and enable “online” monitoring, diagnosing, and identifying high-speed machines, [3]. 
The magnetic bearings are structurally unstable. Namely, an effective control system with a proper controller 
ought to be designed to ensure defined control quality indicators. In general, control systems of magnetic 
bearings are mostly restricted for using proportional-integral-derivative (PID) controllers. However, robust 
and slide control methods are also used in similar systems, [4]. Some predictive control algorithms were 
implemented in the analyzed AMB control loop [1]. 
The paper presents the research results of a parametric predictive control algorithm implemented in a high-
speed rotor machine’s magnetic bearing support system. The theoretical and experimental analyses of the 
control system with the Extended Horizon Adaptive Control (EHAC) algorithm are presented using an 
AutoRegressive with eXogenous input (ARX) model. A laboratory model of the magnetic suspension system 
consists of two active radial magnetic bearings and one axial (thrust) active magnetic bearing. The levitated 
rotor displacement in air-gaps and control current signals in control loops were measured for various rotor 
speeds and several parameters of the control algorithm, and they were presented in the form of time histories. 
Moreover, the power consumption of the magnetic bearing system with the predictive control algorithms was 
analysed, and the influence of a tuning factor and control horizon on rotor dynamic properties were 
determined. The theoretical studies were carried out using Matlab and Simulink software, whereas the 
experimental studies were performed using an appropriately dedicated test rig. 
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