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Research on Test Conditions of Electric Strength of
Arc-extinguishing Nozzle Materials for
High Voltage Switch Circuit Breaker
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LI Kai, WANG Yaxiang, SI Xiaochuang, ZHANG Pei
(Pinggao Group Co., Ltd., Pingdingshan 467001, China)

Abstract: In order to clarify the electric strength test conditions of arc-extinguishing nozzle materials, an electric
strength test model of nozzle materials was established by using COMSOL finite element analysis software, and
the electrostatic field distribution of the test model were calculated under different electrode shapes, environmental
media, and sample thicknesses. The results show that the spherical electrodes and equal-diameter electrodes are
better than non-equal-diameter electrodes, the best environmental media is transformer oil, and the sample
thickness of 1 mm is better. By comparing the electric strength test results of the nozzle material samples with 1
mm of thickness in transformer oil measured with spherical electrodes and equal-diameter electrodes, it is found
that the electric strength of the samples measured with spherical electrodes is higher, and the dispersion is smaller,
the standard deviation is only 1.172 kV/mm. The research results provide a theoretical basis for the selection of
electric strength test conditions for nozzle materials.
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Tab.1 The electrode size of electric strength test for nozzle

materials
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Fig.1 The position relationship between

test electrode and sample
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Fig.2 The preparation process of sample
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Fig.3 The sintering curve of sample
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Fig.4 The machined nozzle material sample
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Fig.5 The electrostatic field distribution under

different electrode structures
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Fig.6 The maximum electric field-voltage curves under

0 5

different environmental media
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Fig.7 The electrostatic field distribution diagram of

samples with different thickness
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Tab.2 The electric strength test results of nozzle materials

under different electrodes
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