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Study on eddy current heating of electric brake switch under high current and its
restraining measures

ZHANG Zhenfeng, CHEN Lei, LV Junling, CHANG Zhiguo
(Xi’an XD Switchgear Electric Co., Ltd., Xi’an 710077, China)

Abstract: For the abnormal heating phenomenon of the electrical braking switch box in the temperature-risetest,
this paper makes an in-depth mechanism analysis, numerical calculation and simulation study on the eddy current
loss in ferromagnetic materials under the power-frequency and large current.Furthermore, the effective measures to
suppress eddy current heating are proposed. The results show that decreasing the magnetic permeability of the box
material and increasing the space between the flow copper bar and the box can restrain the eddy current heating in
the box. The temperature-rise performance of the electric braking switch can be significantly improved. The results

provide ideas and suggestions for eddy current suppression in large current electrical equipment.
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Fig. 1 Temperature rise research test of electric brake switch
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Fig. 2 Temperature rise of box with rated current for 3 h
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Fig. 3 Schematic diagram of slotting at the interphase part of

the closed cabinet
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Fig. 4 Interphase slotting of brake switch box
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Fig. S Validation test of effectiveness of material slotting for

eddy current suppression
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Fig. 6 Generation of eddy current
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Fig.7 Calculation model of eddy current loss
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Fig. 8 Simulation model of eddy current heating of brake switch
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Fig.9 Eddy current loss power density in square steel with

different permeability
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Fig. 10 Temperature distribution of square steel with different

permeability at 30 min flow
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Fig. 11 Eddy current loss power density in square steel with

different conductivity
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Fig. 12 Temperature distribution of square steel with different

conductivity at 30 min flow
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Fig.13 Eddy current loss power density on square steel sections

with different conductivities
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Fig. 14 Eddy current loss power density in steel at different

distances
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Fig. 15 Temperature distribution of steel at different distances

under 30 min flow
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