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Fig.1 Properties measurement system of permanent magnet
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Fig.4 Waveform of magnetic flux density

under different orders of harmonics
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Fig.6 Eddy current loss under different orders of harmonics
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Measurement and analysis of eddy current loss of permanent
magnet under harmonic magnetic field

GENG Hui'?, LI Yong-jian'?, FAN Zi-rong'*, LI Hao-sen"*, YANG Zhan-li'
(1.State Key Laboratory of Reliability and Intelligence of Electrical Equipment, Hebei University of
Technology, Tianjin 300130, China;2.Key Laboratory of Electromagnetic Field and Electrical
Apparatus Reliability of Hebei Province, Hebei University of Technology, Tianjin 300130, China)

Abstract; Aiming at the problem that the time and space harmonics of permanent magnet motors cause the perma-
nent magnet eddy current loss to increase, this paper builds a permanent magnet harmonic magnetic characteristic
test system. The waveform variation of flux density B is analyzed after superposition of fundamental wave with differ-
ent harmonic orders, contents and phase angles. The dynamic hysteresis loops of NdFeB magnets under different
harmonic magnetic fields are measured. The influence of harmonic order, content and phase angle on the eddy cur-
rent loss of NdFeB magnets is studied. The magnetic properties of NdFeB ,Sm,Co,, ,AINiCo under harmonic magnet-
ic field are compared.The results prove that the harmonic order and content have a great influence on the permanent
magnet eddy current loss, and the harmonic phase angle has no obvious influence on the permanent magnet eddy
current loss. The research results have important reference value for the electromagnetic optimization and design of
permanent magnet motors.

Key words: permanent magnet material ; harmonic excitation; eddy current loss; magnetic properties measurement



