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Magnetic field fluctuations of permanent-magnet guideways
in superconducting maglev systems under open-air conditions

YANG Bo', PENG Can’, LEI Wuyang’, ZHENG Jun'

(1. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
2. School of Information Science and Technology, Southwest Jiaotong University, Chengdu, Sichuan 611756, China; 3. Research Center
for Super-High-Speed Evacuated Tube Maglev Transport, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: High-temperature superconducting (HTS) maglev systems represent one of promising maglev technologies, owing to
their passive self-stabilizing levitation. However, their levitation performance can deteriorate due to demagnetization of the permanent-
magnet guideways driven by various factors including external environmental parameters. Few studies have focused on influencing fac-
tors and evolution laws for permanent-magnet guideway magnetic fields in open-air conditions over long timescales. This paper analyzes
test data from 227-day magnetic field measurements on the permanent-magnet guideway of a HTS maglev test line, yielding the magnet-
ic flux density distribution ranges along the guideways; and summarizes the long-term evolution and short-term fluctuation laws of mag-
netic fields along the permanent-magnet guideways through magneto-thermal correlation analysis. Key findings are as follows. The atten-
uation magnitudes of vertical magnetic flux density across the cross-section of permanent-magnet guideways remain consistent at all
peak positions, and this physical quantity shows a prominent negative linear correlation with ambient temperature. Short-term (daily)
magnetic flux density fluctuations are well described by a unimodal fitting function: magnetic field attenuation mainly occurs between
8:00 and 20:00, with a duration of about 3 to 8 hours, and the daily minimum magnetic flux density normally appears near 15:00. The
long-term evolutionary behavior of permanent-magnet guideway magnetic flux density can be described by a Fourier formula and exhib-
its sinusoidal fluctuation characteristics. The medium- and long-term magnetic field fluctuation data and evolution laws of the permanent-
magnet guideways presented in this work provide a theoretical basis for future research on long-term service, operation and maintenance
of HTS maglev systems.

Keywords: superconducting maglev; permanent-magnet guideway; magneto-thermal effect; magnetic field evolution; NdFeB
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