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Mechanical Properties and Smoothness
of Semiconductive Materials(Shield) in Power Cable

ZEp R -2EE T RR - KBRT
(Kyvoung-Yong Lee * Jong-Seok Yang : Yong-Sung Lee - Dae-Hee Park)

Abstract ~ We have investigated thermal properties showed by changing the content of carbon black which is the
component parts of semiconductive shield in underground power transmission cable. Specimens were made of sheet with
the nine of those for measurement. Density of specimens was measured by density meter, and then 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 at air oven.
Finally surface profile was shown in order to looking for protrusion of specimens by using smoothness tester. Density
was highly measured according to increasing the content of carbon black from this experimental result, and stress was
decreased, while strain was increased according to increasing the content of carbon black. And stress—strain were
decreased some after aging because of oxidation reaction of chemical defect. Lastly surface of specimens smoothed

generally.
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Table 1. Composition of specimens

Unit: wi%
2% |EVA|EEA|EBA |Carbon Black | A71A] | 7kA] | A
#1 (7821 - - 20 13 0.5 100
#2 1686 - - 30 0.6 0.5 100
#3 [589] - - 40 06 0.5 100
# | - |782| - 20 13 05 100
# 1 - |686]| - 30 06 0.5 100
# | - |589} - 40 0.6 0.5 100
#7 | - - 782 20 1.3 0.5 100
# | - - 1686 30 06 05 100
# | - - | 589 40 06 05 100
Al |538| - - 387 6.9 06 100
A2 | - - 1538 387 6.9 06 100
A3 | - - |9578 372 45 05 100

)

(a) Pellet form (b) Sheet form
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Fig. 2. Shape of semiconductive material
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Fig. 3. Density measurement
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Fig. 4. Stress-strain measurement
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Fig. 5. Smoothness measurement
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Table 2. Density of semicons according to contents of

carbon black

Specimens Density[g/cm?]
#1 1.045
#2 1.108
#3 1.170
#4 1.034
#5 1.098
#6 1.168
#7 1.033
#3 1.092
#9 1.155
Al 1.169
A2 1.148
A3 1.137
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density
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Fig. 7. Stress-Strain curves of semicons by carbon black
content
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Table 3. Break strength and strain of semicons according to
contents of carbon black

Break strength
Specimens|  Strain(%) 9
(Kgf/em™) (Mpa)

#1 534 223 22
#2 369 188 18
#3 201 190 19
#4 548 215 21
#5 365 188 18
#6 196 193 19
#7 596 142 14
#3 277 122 12
#9 137 142 14
Al 216 186 18
A2 168 164 16
A3 165 127 13
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Table 4-1. Yield strength at vyield point of semicons
according to contents of carbon black; before

aging
Yield point Yield strength
Specimens 2
(%) (kgf/cm®) (Mpa)

#1 25 84 8
#2 28 108 11
#3 27 140 14
#4 27 80 8
#5 29 105 10
#6 29 133 13
#7 19 66

#8 21 82 8
#9 26 115 11
Al 19 126 12
A2 18 116 11
A3 22 99 10
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Semicons

according to contents of carbon black; after aging

Yield point Yield strength
Specimens 3
(%) (kgf/cm”) (Mpa)
#1 17 71 7
#2 17 93 9
#3 16 124 12
#4 16 70 7
#5 15 88
#6 14 116 11
#7 18 64
#3 16 80
#9 17 108 11
Al 18 123 12
A2 17 111 11
A3 18 88 9
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Fig. 8. Smoothness of semicons by carbon black content
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Table 5. Protrusion number of semicons according to
contents of carbon black

Specimens Protrusion of surface (= 60{cm))
21[um]~50[um] 50{um]e] ¢
#1 2 -
#2 - -
#3 2 -
#4 1 -
#5 - -
#6 2 -
#7 1 -
#3 1 -
#9 3 -
Al 2 -
A2 - -
A3 1 -
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