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Estimation on the Insulation Properties of Cross-linked Polyethylene
by the Dielectric Experimental methods
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Abstract

In this paper, we estimated the insulation properties of cross-linked polyethylene (XLPE) for
ultra—high voltage cable. we have studied the dielectric characteristics of XLPE due to frequency and
temperature variation. The dielectric characteristics were measured in the temperature range from 25
[C] to 120[C]. Also we measured in the voltage range of 1[V] to 20[V] according to the step voltage
application method. From FT-IR spectrum as an analysis of physical properties, a strong absorption in
wavenumbers 700 to 730[cm™’], 1456[cm™'] and 2700 to 3000 [cm™] observed by the methyl
groups(CHz). From the analysis of DSC, the crystalline melting points of the specimen observed in the

temperature 60[C] and 106.58[C].
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Fig. 1. Experimental device of dielectric properties
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Fig. 3. FT- IR spectra of specimen

XLPE A9 HeMd 2AEY X ZedEgd
U9 9 7)(methyl group, CH2)2l Z%( rocking
vibration)ol 9% HeA Fpeo] dislA Kimmzt
Nielson Z#]2 Sutherland®} SheppardS< =&
HE 7 F47F 720lem™], 731[em™), 1463
[em™), 1473[em™eA, 743 73 EFF7F 2850
fem™], 2857[cm™'], 2899[cm™], 2927[cm™ 159 3
FolA dejdtin Bty glem o T3
2 o 54 700~730lcm M E vEr)e A5
1456[cm 'l A &g B F5e vgr)e 7y
SEoll oM, 2700~3000 [cm 'le)M= C-H
stretchol] &l yelds Aoz Alg®d.

3.1.2 DSC

AFTILFARE ol &ste] FA 460[um] XLPE A
s AAY Av|st 8L ZANG AFHE a¥4
of Yt DSCe &4 A+ eh¥2h(lamella)
7} xS met 277 e ARE &85
Haz uvehdt. DSCEA AN §49 a7t d
EgrE ddZdA Ma, H1n FPALFE
B ZAT HolAy A AAol EHH e A
& Yehdt. Age DSCY ZAIAEHRE 60[TC],
10658[Clell A a7t vetve 2& 84 & +
Aed A260[CThellA et Ha9) =g vf
S E3nz qeFiy 24 wAol EAY A

o

- 229 -



59 7192 Yeldan 2210658 CTHAA vhebd
deigk ANax AAYEY 77 AT AEC] &
57 YEoZ Atrdrt

D
I N\ Jf

N N s N N L
20 40 60 80 100 120 140 160
Temperature (T]

Heat Flow [W/g}
5
Y

a8 4. ANEY AFTEHA
Fig. 4. DSC of specimen
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Fig. 6. Temperature dependence of tan & (20[V])
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Fig. 7. Frequency dependence of tand (1[V])

AT
. A N
107 ¢ '
.\'/
©
5
107
20 vi
—a— RT[T]
—e— 30 (T]
—a— 80 [T}
—w— 108 (€]
1o LS N . —
10' 10? 10° 10* 10 10*
Frequency [Hz]
a8 8. AR Fis JS4Q0IVD

Fig. 8. Frequency dependence of tané (20[V])
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