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Mechanical Properties and Smoothness

of Semiconductive Shield for Power Transmission by Carbon Black Content

Kyoung-Yong Lee, Jong-Seok Yang, Kwan-Woo Lee, Yong-Sung Choi and Dae-Hee Park
Wonkwang University

Abstract

To improve mean-life and reliability of power cable in this paper, we have investigated stress-strain
and smoothness showing by changing the content of carbon black that is semiconductive additives for
underground power transmission. Specimens were made of sheet form with the three of existing resins
and the nine of specimens for measurement.

Stress-strain of specimens was measured by TENSOMETER 2000. A speed of measurement was
200lmm/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 we wished to look for
protrusion of specimens by using smoothness tester.

According to increasing the content of carbon black from this experimental result, yield stress was
increased, while strain was decreased. 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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Agel 24v¥& E 17 2tk B 194 2E Hi9)
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o2 Azslgh

22 ME Fu| 3 uhy

Q473 x (TENSOMETER 2000, Lab Tech) 4
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Table 1. Composition of specimens

@9 %
SPec” by a | EEA [EBA| SO A9 ppent |1
imen Black | ive tal
#1 {7821 - - 20 1.3 05 |100
#2 1686 - | - 30 06 05 100
#3 |589( - - 40 0.6 05 1100
#4 - |782] - 20 1.3 05 | 100
#5 - |686} - 30 06 05 |100
#6 - 8891 - 40 06 05 | 100
#1 | - - 1782 20 1.3 05 | 100
# | - - |6861 30 06 05 |100
# | - - |589| 40 06 05 {100
Al | - - - - - - -
A2 | - - - - - - -
A3 | - - - - - - -
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3.1 Stress-Strain

I3 12 g3 Mo FHEEYe] FPge] me v
= FA9 ZFEet AFEE vebd el Hy
AL Zte B ABE stress (4%5)9 strain (A%
£)o] A A&7t 4e 3 &4 (perfect elastic)
S ¥olx B9 ZE(stress, o) A& (strain,
€9 FAE H¥o=2A 2 (VFH Zo] BANE #
Ak (3, 4]

og=CXe€ o))

3 de AA (perfect viscous)S Holy &3

I
E
o] HAAE (shear stress, Tt A& £
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Fig. 1 Stress-Strain curves of semicons by
carbon black content before aging
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Table 2. Stress and strain of semicons accord-
ing to contents of carbon black

@3t7] ool oju] JFH W] A Fx g
I, 2¢ g 34 F FEAS A ¥Ye] st
W FFo= AlHe] dAe (annealing) & 3HA
HE 27|32 HEWE 8] fEeltt (4,
6].

ety FEFS ZE-AdE FHd AN F
B $¥Aolgtn Aot Aol FuE Relh &

g o] AN F=rt FEFE} HE Aol
2EAY FEFL BHE AFEo]l 5 ~ 15[%] W
Jol A dejum, ol 0.1[%] °8te F59 AS
o vastd wjg Ak & 4 gk

® 32 ANEEY 7 FEHAA FEFEE 93
A3 F2 o] Ueld AFed AREL 7
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Table 3-1. Yield strength at yield point of
#1 534 223 22 . .
semicons according to contents of
#2 369 188 18 carbon black; before aging
#3 201 190 19
#4 548 215 21 . Yield Point Yield Stress
Specimens 3
#5 365 188 18 (%) (Kgf/Cm")| (Mpa)
#6 196 193 19 #1 25 84 8
#7 596 142 14 #2 28 108 11
#8 277 122 12 #3 27 140 14
#9 137 142 14 #4 27 80 8
Al 216 186 18 #5 29 105 10
A2 168 164 16 #6 29 133 13
A3 165 127 13 #7 19 66
#8 21 82
AAZE A¥E 9 ZAE Yoz FEAZE #9 26 115 11
Z338A "ok durxoz JAFZE FHANA F Al 19 126 12
Z9 ARgo] H¥HoT wiydhE ZV|FEo| A2 18 116 11
%}!E} °] °8‘°—1°ﬂ*17‘3 HOOkP’] tg jlol 1—1%51\*‘:‘ % A3 22 99 10
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Table 3-2. Yield strength at yield point of

semicons according to contents of

carbon black; after aging

Yield Point Yield Stress
Specimens 5
(%) (Kgf/Cm~)| (Mpa)

#1 17 71 7
#2 17 93 9
#3 16 124 12
#4 16 70
# 15 83
#6 14 116 11
#7 18 64
#3 16 80
#9 17 108 11
Al 18 123 12
A2 17 111 11
A# 18 88 9
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Fig. 2 Smoothness of semicons by carbon black

content

ag 2944 & £ UdFe] EVIEL WA 21 ~
S0lumloll A S et FHE A AFd
i3t FAo 23ld 21 ~ 50[um] Alele] £7] F
E 107] ©]slejn] 51[um] o4& E7171 glojok
gz AlES E7] 8 e ¥ 48 BY
ZAAEHA & Atk tiFEe AWELS THA
obzfel] gloiM WAHoE %EFH SHES Ho|
ik ol;],

£ 5l[um] o149 EVi= AY & 5 gtk
oM wtzd Fx9 HUY EVle

A& ¢ F A 28y V)9 @
AAE 9 Aoz s} Slxe] &
g 24 A& 237 YA
A% FHEEY FqF LS FE Ao
#Hedolgt sk dor F o HES
F UAAAT A AFAES T Aoz FE
E3o] 30[%lelz WIEA FA 7t 686(%]1 BHE
o] Aot AlgH

N
rir ﬂﬂﬂi L

1
r}ﬂ.
s 4

X 5. 712 EYe] g3 e wved Ao E7 F
Table 5. Protrusion number of semicons by co-
ntents of carbon black

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

—“not detected
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