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Magnetic—thermal Coupling Analysis in Consideration of Temperature Gradient inside Rotor
YAN Xu
(College of Mechanical and Electrical Engineering, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China)
Abstract: When a temperature gradient exists inside the magnetic suspension rotor, the deformation of the rotor can occur, which
has a significant impact on the reliability and dynamic performance of the whole magnetic suspension bearing system. To accurately
calculate the temperature distribution inside the magnetic suspension rotor, a magnetic —thermal coupling (2D -3D) method is
proposed, which is used to do its thermal analysis. The two-dimensional finite element analysis of iron loss of magnetic bearing
under alternating flux is carried out by the electromagnetic analysis software Ansoft Maxwell. The iron loss is mapped into the three—
dimensional temperature field analysis of COMSOL according to the principle of space coordinates. Other losses, such as copper
loss, are also included in the model. The method is applied to a certain type of magnetic bearing system, and the calculated results

are in good agreement with the measured ones through the experimental analysis.
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