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Abstract

Aging characteristics of the crosslinked polyethylene have been measured after applying electrical,
thermal and combined stresses. ICP and FT-IR measurements confirmed diffusion of low molecular
weight components such as antioxidant and presence of carbonyl group. Carbonyl group of aged
crosslinked polyethylene under combined stress was detected by FT-IR. As deterioration of the
crosslinked polyethylene progresses, crystallinity degree and density decrease. Also, dielectric properties

have been measured by tand and &, measurements. The three-parameter Weibull distribution was

found to be the best suited among other probabilistic distribution representing the dielectric breakdown
strength of aged crosslinked polyethylene. The scale parameter and location parameter decreases as the

applied stress increases. The shape parameter increases as the stress increases.
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Fig. 2. Aging time vs. melting enthalpy charac-
teristics under combined stress at 90[C]
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Fig. 4. Aging time vs. tand characteristics under
combined stress at 90[C]
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Table 1. ICP contaminant analysis of aged
crosslinked polyethylene.
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(ppml
g5z
(100¢)

Nal| Al Cl | K|Cal| Cu

75kV] 012 - | 39 13(034| - | - | -

8.5[kV] 013 - | 42| 14{032| - | - | -

9,5(kV] 03| - | 41} 13/035) - | - | -

50{C] 025/ 01| - 0.43 10.12]0.23] 0.056

70[C] 0.27(0.12| - 0.45 [0.12] 0.25 0.067

90[TC] 0.3]0.12| - 0.52 [0.13]0.27| 0.075

110[C] 0.31}0.13] - 0.57 | 0.14] 0.28| 0.083

S8R

50{C1/9.5[kv] [ 03] 0.1 0.44 {0.13 0.24 0.058

70[°C1/9.5[kV] |0.31]0.12 48[ 0.45 | 0.14] 0.25| 0.059

90[C1/9.5[kV] |0.33]0.13 51{ 0.57 | 0.14}0.28 0.076

1100{C1/9.5[kV]{0.35{0.14 0.59 {0.15[ 0.3]0.081
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Table 2. Parameters estimation of three param-
eter Weibull distribution.

2 a y
dslxA B
[MV/cn) [kV/cm]
75kV1/100Y 0.12 1.61 2.66
9.5kVv1/100¥ 0.102 1.62 2.58
70[C1/1009 0.07 1.64 2.16
110['Cl/100¥ 0.031 1.82 1.97
7.5kV1/70(°C1/1008 0.041 1.84 1.49
9.5[kV1/90[T1/100d 0.014 1.85 1.47
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