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The Electrical Breakdown Characteristics of Broken Toughened Glass Stem Insulator

B 4E -8 8RO & %8
(Jong-Wook Jung * Jin-Soo Jung - Young-Seok Kim)

Abstract — This paper describes the electrical breakdown characteristics of broken toughened glass stem insulators by
comparing with those of sound ones. The broken toughened glass stem insulators were taken from the electric railway
field. According to the international standards, the sound and broken toughened glass stem insulators were tested in
electrical strength. In the test, the power frequency voltage and the impulse voltage with a standard waveform were
applied to the insulators. The power frequency voltage tests were carried out under both dry and wet condition and the
impulse voltage tests under only dry condition. The acquired results were compared one another and discussed in
electrical breakdown characteristic by analyzing the flashover progress pictures.

As a result, the electrical strength of the broken toughened glass insulators was acquired and the processes of the
surface breakdown on the toughened glass insulators were confirmed.
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Fig. 3 Characteristics of toughened glass
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Table 1 Physical properties of toughened glass for stem
insulators
R 2 7]
A =[g/cr] 2.5 2.3~39
Q1 A7 & [MPa] 100~120 30~100
Qt =7 = [Mpal 210~300 240~820
A EE[W/m°K] 1.0 1.0~4.0
334 @20[CI[x10°K] 80~95 35~9.1
vl f-2 -& @60[Hz] 7.3 50~75
tan8[x10™] 15~50 15~50
® 2 ZstRe| 3424

Table 2 Impact strength of toughened glass

EZ &Z= ak£&-8-[0
2} 2 E5d F&EE[%]

HAE | (A [ke] ?,;/i float glass R
=4 S5(nm) |12[mm] | 5lnm] | 12[nm]

ey a5 0073 26 100 100 40 20

@.%Z‘_—}’ Gk 1.0 12 100 80 30 0

L ERe gE 0.8 15 100 80 30 0

A A% | 015 | 26 100 20 0 0

obmle | 84 [ 10 [ 15 [ 100 [ 90 | 60 0
G- (225(gl2[glell o &
¥ ¥ 33 % ol[ml]
13 ] 107 85 ] 90

KSL2007

x 3 X7 ¢
Table 3 Effect of toughened glass and porcelain on
microcrack prevention
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Fig. 5 Schematic diagram of electrical breakdown test
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Fig. 9 Power frequency breakdown voltage of toughened
glass insulator under dry condition
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Fig. 15 Surface of toughened glass insulator observed after
electrical test under dry condition
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Fig. 16 Power frequency breakdown voltage of toughened
glass insulator under wet condition
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Table 5 Leakage current path and surface flashover mechanism
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