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Analysis on end-effect of radial HTS magnetic levitation bearing

Ai Liwang' Miao Sen' Xu Xiaozhuo' Feng Haichao' Li Na’
(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China;
2. State Grid Jiaozuo Electric Power Supply Company, Jiaozuo 454000, China)

Abstract : The end-effect of which is caused by the limited axial size of radial HTS magnetic bearing will affect axial levitation behavior of
radial HTS magnetic bearing. A 2-D finite element modeling method based on H-formulation is proposed to analyze the end-effect of
radial HTS magnetic bearing. Firstly, the proposed finite element modeling method is verified by experimental tests. Then, the finite
element models of radial HTS magnetic bearings with different sizes of stator and rotor are established respectively. Finally, it is obtained
that the relationship between axial levitation force and displacement of superconducting stator of different size and permanent magnet rotor
with different number of poles. The results show that due to the end effect, the axial levitation behavior deteriorates with the increase of
the number of superconducting stator bulks. Moreover, with the increase of the number of permanent magnet rotor poles, the maximum
axial levitation force shows a trend from rise to decline and it eventually approaches the maximum axial levitation force of permanent
magnet rotor for infinite length.
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Fig. 1 Current density distribution in the same

area of 2-D superconducting bulk
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Fig.3 The finite element model of superconducting

magnetic bearing
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Table 1 The main design parameters of radial

superconducting magnetic bearings
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Fig. 4 Distribution of induced current density of superconductor

att=4, 8, 10, 14, 18, 20 s under cold field conditions
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Fig. 8 Induced current density distribution of four different

superconducting stators at under cold field conditions
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