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Research on temperature field of permanent magnet in disc-type

speed-regulation magnetic coupler

GUO Yongcun', FANG Cheng', WANG Pengyu'?, CHEN Jiankang'
(1. Anhui Mining Machinery and Electrical Equipment Collaborative Innovation Center,
Anhui University of Science and Technology, Huainan 232001, China;
2. Hefei Institute of Material Science, Chinese Academy of Sciences, Hefei 230000, China)

Abstract: In view of problems that temperature of permanent magnet is too high and easy to fail when
disc-type speed-regulation magnetic coupler with high power is running, a magnetic circuit method was
used to make theoretical derivation for eddy-current loss of conductor rotor, and finite element software
was used to carry out research on steady-state temperature field for permanent magnet of magnetic coupler
under condition of high power and high load. The research results show that with increasing of slip,
temperature of the permanent magnet of the magnetic coupler increases; with decreasing of air gap distance

of the magnetic coupler, the maximum temperature of the permanent magnet gradually rises. When slip of
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the magnetic coupler is in 180 r/min range, the air gap is no less than 18 mm, temperature of the
permanent magnet will remain below 55 °C, the maximum magnetic energy area and remanence of the
permanent magnet are almost unaffected, and the normal and efficient operation of the magnetic coupler
can be ensured. When the magnetic coupler is in working state of high power and high load, the air gap
distance has a significant influence on the temperature state of the permanent magnet. When the slip is
180 r/min, the air gap is less than 15 mm, the temperature of the permanent magnet would rise sharply.
When the air gap is reduced to 3 mm, the maximum temperature of the permanent magnet will reach over
180 °C, and the magnetic remanence will be close to 20% compared with the room temperature, and the
maximum energy product will decrease by about 45%. The research results have a guiding significant
meaning for temperature field analysis of the high power magnetic coupler.

Key words: magnetic coupler; permanent magnet rotor; temperature field; air gap; slip; eddy-current

loss; magnetic circuit method
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different slips
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PR/ mm KRG E/C KRR SR EE/C
18 51.86 37.15
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12 82.97 60. 26
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