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Electrical and Mechanical Properties of Semiconductive Shield in Power Cable;
Volume Resistivity and Stress—Strain Measurement

E e RS SRR KB
(Kyoung-Yong Lee * Jong-Seok Yang : Yong-Sung Choi - Dae-Hee Park)

Abstract — To improve mean-life and reliability of power cable, in this study, we have investigated electrical properties
and stress-strain showing by changing the content of carbon black that is semiconductive additives for underground
power transmission. Specimens were made of sheet form with the nine of specimens for measurement. Volume resistivity
of specimens was measured by volume resistivity meter after 10 minutes in the pre-heated oven of both 25+1 [C] and
90+1 [*C]. And stress-strain of specimens was measured by TENSOMETER 2000. A speed of measurement was

200[mm/min), ranges of stress and strain were 400[Kgf/Cm2] and 600[%]. In addition tests of stress-strain were

progressed by aging specimens in air oven. From this experimental results, volume resistivity was high according to
increasing the content of carbon black. And yield stress was increased, while strain was decreased according to
increasing the content of carbon black. And stress-strain were decreased some after aging because of oxidation reaction
of chemical defect. We could know EEA was excellent more than other specimens from above experimental resuilts.
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Fig. 1 Mechanical and electrical properties of semicons by
carbon black content
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Table 1. Composition of specimens

Unit: %

2% |Eva |EEA |EBA | " 37041 | bl | @
Black

#1 (782 - | - 20 | 13| 05 | 100
# |686| - | - 30 | 06 | o5 | 100
# |89 - | - 40 | 06 | 05 | 100
# | - |82 - 20 13 | 05 | 100
#5 | - | 686 - 30 | 06 | 05 | 100
% | - |89 - 40 | 06 | 05 | 100
w | - | - (B2 2 13 | 05 | 100
#8 | - | - |686| 30 | 06 | 05 | 100
#9 | - | - |589| 4 | 06 | 05 | 100
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Fig. 2 Experimental equipment of volume resitivity
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Fig. 4 Carbon Black conductivity mechanism: (a) structure
theory (b) jumping theory
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Fig. 5 Volume resitivity of semicons by carbon black content
(at 25T)
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Fig. 7 Stress-Strain curves of semicons by carbon black
content before aging
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Table 2. Break strength and strain of semicons according to
contents of carbon black
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Table 3-2. Yield strength at vyield point of semicons
according to contents of carbon black: after

aging
s s %) Break strength
ecimens train(% K . . R
0 (kat /C2m) (p2) Specimen|  Yield Point Yield Strngth
2
#1 534 293 22 S (%) (Kgf/Cm ) (Mpa)
# 369 188 18 # 17 71 7
#3 201 190 19 #2 17 93 9
#4 548 215 21 #3 16 124 12
#5 365 188 18 #4 16 70 7
46 19 193 19 # 15 88 9
47 596 142 14 # 14 116 11
48 277 122 12 w7 18 64 6
49 137 142 14 48 16 80 8
#9 17 108 11
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Table 3-1. Yield strength at vyield point of semicons

according to contents of carbon black; before

aging
Yield Point Yield Strength
Contents >
(%) (Kgt/Cm™) (Mpa)
#1 25 & 8
#2 28 108 11
#3 27 140 14
#4 27 80 8
#5 29 105 10
#6 29 133 13
#7 19 66 7
#8 21 82 8
#9 26 115 11
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