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Effect of sample preparation factors on corona resistance life of
enamelled wires

ZHU Ranran, PAN Guoliang

(Shanghai National Center of Testing and Inspection for Electric Cable and Wire Co., Ltd.,
Shanghai 200444, China)

Abstract: In this paper, corona-resistant enamelled round wires were selected as test objects, different twisted wire samples
were prepared, and the effects of the sample pitch, the load applied to the wire pair, and number of twists on their corona
resistant life were investigated. The results show that a longer twist pitch may lead to shorter failure time, while increasing
the load will significantly extend the failure time of the sample, and the effect of different number of twists on failure time of
the sample is not obvious. After being soaking in sodium chloride solution, the failure time of the sample slightly extended.
However, as the concentration of the solution further increases, the change in failure time is relatively small. After the steel
ball used for clamp the sample conductor is subjected to long term corrosion, during the corona resistance test, the exposed
conductors of the sample will exhibit more severe electrochemical corrosion characteristics, resulting in a significant
increase in the right-skewed extreme value in the failure time data. Based on the above research, when preparing twisted
wire samples of enamelled round wires, the twist pitch and load should be precisely controlled, and the steel balls should be
regularly replaced according to the testing frequency, to ensure the consistency of corona-resistant test results.
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Fig.1 Twisted wire sample preparation device
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Fig.2 Diagram of twist pitch and twist circle count
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Fig.3 Diagram of cutting treatment at the twisted wire end
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Table 1 Experimental factor and level

W MENELx B g AALBRER MER

'S
/mm 1 it /N Bl mESE% RS
1 105 13.5 8 — ARk
2 120 13.5 8 — ARk
3 135 13.5 8 — EN
4 125 3.4 8 — Ak
5 125 13.5 8 — ARG
6 125 27 8 — ARG
7 125 54 8 — A
8 125 108 8 — EN
9 125 13.5 4 — EN
10 125 13.5 8 — N
11 125 13.5 12 — N
12 125 13.5 16 — EN o
13 125 13.5 20 — ARk
14 125 13.5 8 0.9 EN Ll
15 125 13.5 8 20 EN Al
16 125 13.5 8 — Al
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Fig.4 Pretreatment of twisted wire samples
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Fig.5 Comparison images of steel ball surface
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Table 2 Corona resistance test parameters of enamelled wires
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Fig.7 Effect of load on failure time of samples
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Fig.8 Effect of twist circle count on failure time of samples
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Fig.11 Cross section images of samples before and after

breakdown after soaking in 0.9% sodium chloride solution
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twisted wire samples after test
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