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Abstract
transverse magnetic field moves at high speed along the contact surface, and the evolution of the arc dynamic

During the fault breaking process, the metal vapor arc plasma in the vacuum interrupter with a

behavior directly affects the breaking performance of the vacuum circuit breaker. In this paper, in order to study the
action of magnetic blowing force on the arc during the breaking process, and to analyze the influence of the motion
characteristics of the operating mechanism on the breaking performance, combing the operating mechanism
characteristic of the 12 kV/1250 A/25 kA vacuum circuit breaker, a three-dimensional finite element transverse
magnetic field model is established. The research results indicate that the rotational speed of the arc root on the
contact surface can be increased by improving the speed characteristics of the mechanism; however, the magnetic
field is correspondingly weakened. In addition, by analyzing the effect of contact structure parameters on the force
exerted on the arc, it can be obtained that, moving the starting point of the slot towards the outside of the contact or
reducing the slot width is beneficial for the arc to cross the slot, and the stagnation time of the arc on the contact
surface can be reduced to improve the breaking capacity of the vacuum circuit breaker.
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Tab. 1 Material parameters of contact

SEREROE LSRRI ARG RSR/S/m AR SR

SFHFF Cu 5.8x10 0.999991
fih Sk R CuCr25 2.8x10 1.0
LI Arc 2800.0 1.0
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Fig. 3 Rotation speed of arc under transverse magnetic action
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Tab.2 Variation of maximum magnetic induction intensity in

the center plane of the contact gap
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I/mm SIAE AL 5 Ak b R /T
1.0 1", (1725, 0) 572.13
2.0 2, (17.24, -0.39) 539.34
3.0 3%, (17.202, -1.322) 507.23
4.0 4" (16.92, -3.451) 487.57
5.0 5", (16.26, —5.877) 497.13
6.0 6", (15.019, —8.7297) 477.37
7.0 7", (13.021, —11.64) 400.96
8.0 8%, (11.283, —13.426) 408.34
9.0 9", (5.216, —17.447) 408.21
10.0 10°, (—1.5268, —17.68) 438.93
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Fig. 7 Distribution of magnetic field and force at different gap distances. (a) Gap distance 1.0 mm, (b) gap distance 3.0 mm, (c) gap

distance 5.0 mm, (d) gap distance 7.0 mm, (e) gap distance 9.0 mm, (f) gap distance 10.0 mm
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Tab.3 Magnetic blowing force on arc at different pole spacing

Jmm /N N N NN
1.0 0.8234 0.109 -0.816 0.816 0.109
2.0 1.4801 0.136 —1.474 1.475 0.169
3.0 2.013 0.044 -2.013 2.010 0.194
4.0 2.569 -0.339 —2.487 2.506 0.151
5.0 3.1177 —0.948 -2.970 3.116 0.093
6.0 4.1245 -1.865 —3.468 3.937 0.082
7.0 2.7226 -0.87 8 -2.577 2.521 1.028
8.0 3.0008 -1.052 —2.811 2.634 1.640
9.0 3.6073 —1.882 -3.078 2.724 2.365
10.0 3.9508 —3.869 -0.797 3.784 1.136
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S B X,/mm f/N N
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fih KA 40 1.893 13289
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