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Research on Dynamic Characteristics of Magnetic Suspension Rotor System with Time Delay

MA Yanchao, JIN Chaowu, ZHOU Jin, XU Yuanping
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)
Abstract: As a typical mechatronics product, magnetic bearing has a certain time delay, which may have a great impact on the
stability and dynamic performance of the system, causing the system to exhibit complex dynamic characteristics and even instability.
Hence, it is necessary to study the dynamic characteristics of the magnetic suspension rotor system under the influence of time
delay. In this paper, the time -delay dynamic model of the 4 -DOF magnetic suspension rotor system is established, and the
numerical simulation and corresponding experimental research based on MATLAB are carried out. By means of Poincare mappingand
time domain analysis, the influence of time delay on the rotor system is analyzed, and the nonlinear motion phenomenon of the
system is determined. The simulation and experimental results show that the increase of time delay will lead to the increase of
amplitude and complexity of rotor displacement signal, inducing the chaotic motion of the rotor system and instability in the chaotic
motion.
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