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An Analysis of Insulating Reliability in Polyethylene for High Frequency
Molding Materials

WAHE 271", B, MBI, ARAFT, o|ERTT
(Ki-Joon Kim’, Jong-Bae Wang”, Chul-Ki Shin™, Jin-Sa Kim™, Geon-Ho Park™, Joon-Ung Lee™™)

Abstract

In this study, the DC dielectric breakdown of polyethylene used for clothing material of cable was
experimented and then its data were simulated by Weibull distribution probability. The dielectric
breakdown characteristics in polyethylene were examined and various effects of the DC dielectric

breakdown on polyethylene were also discussed.
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Table 1. Physical constants of Polyethylene

. . Value
Properties Unit LDPE HOPE
¥ 3 {T] 106~115 | 125~132
A #x | [MPa) 8~31 21~45
duyg 2% [T] 40~44 65~80
d AEE | (Wim-K) 0.33 0.42
) % - 0.917~0.93210.939~0.960
+ 4 &

(111 4) 22 22

4 A

(A {E1eN A1) 0.0003 0.0003
AX AgZ | (Q -m] 10" 107
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Fig. 1. Experimental device
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E-EN"
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Fig. 2. The algorithm of Weibull distribution simulation
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DC Breakdown Strength [kV/mm]
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Fig. 3. DC breakdown strength according to specimen
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Table 2. DC breakdown data according to specimen

(a) Low Density Polyethylene(LDPE)

E=| pore1 | s0rcl | 6ot | sorel |oore)
e
1 30 30 28 24 21
2 50 47 40 28 25
3 51 48 41 36 26
4 57 53 45 37 27
5 61 55 51 40 27
6 62 57 52 43 28
7 67 59 53 43 28
8 75 60 55 43 29
9 86 67 56 47 29
10 03 70 65 50 30
H 2 | 632|546 | 486 | 39.1| 27

(b) High Density Polyethylene(HDPE)

NE=| 201c1 | 4011 | 60rT] | 80r] | 1000C]
2R
T | =B | 2| 2| 2| a2
2 | 4% | 4| 39| 20| 2
3 48 45 40 32 25
1 | :| 5| 8| 3| 2
5 | s | 22| @ | 3 | «
6 61 54 20 38 27
7 | &4 | % | 0 | » | 28
8 | 1| 57| 2| © | =
9 | & | &1 | » | 3|
10 | 8| 6| 6 | 4 | 2
B2 | 60 |51.5] 46 | 356 | 265
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Table 3. The value of each parameter obtained
from DC breakdown data

£ ¥ =
Alm | mtejole | galolef | 5{8 oot MA
(m) (E:)
LDPE 453 26.76 12.74 [kV/on}

HDPE 474 2319 11.41 [kV/mn]
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