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Thermal Properties of Semiconductive Materials(Shieid)
by lonic Impurities in Carbon Black
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(Kyoung-Yong Lee - Yong-Sung Lee - Yong-Sung Choi * 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. Heat capacity (AH), glass transition temperature (Tg) and melting temperature (Tm)
were measured by DSC (Differential Scanning Calorimetry). The ranges of measurement temperature were from -100[C]
to 100[C], and heating rate was 4[C/min]. And then thermal diffusivity was measured by LFA 447. The dimension of
measurement temperature was 25[C]. Glass transition temperature of specimens was showed near -25[C] and the heat
capacity and the melting temperature from the DSC results were simultaneously decreased according to increasing the
content of carbon black, while thermal diffusivity was increased according to increasing the content of carbon black.
Because ionic impurities of carbon black having Fe, Co, Mn, Al and Zn are rapidly passed kinetic energy increasing the
number of times breaking during the unit time with the near particles according to increasing vibration of particles by the

applied heat energy.
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Table 1. Composition of specimens
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Table 2. lonic impurities in carbon black

Unit: wi% .
Unit: ppm
Carbon | _ -
¥& |EVA)EEA | EBA Black B7A A A Contents concentration
acC|
e (2! - | - | 2 {131 05 | 100 Ca -
Si 5475.64
2 |686]| - - 30 06 | 05 | 100 . 078
43 | 589 | - - 40 06 | 05 | 100 Fe 1438
s | - |82 - 20 13 | 05 | 100 Al 334.07
5 | - | 686 - 30 06 | 05 | 100 Zn 13.27
M _
6 | - lssg| - 0 | os | 05 | 100 g
Ni 332
w1 | - - |m2] 2 13 { 05 | 100 Na P
8| - - |686| 30 06 | 05 | 100 K 313.05
#9 - - | 589 40 0.6 05 100 Total 7020.98
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-: Not detected or less than 0.05ppm
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Table 3. Glass transition temperature of vinyl resins
Contents TglT]
PE (Z=lo € d) -30
VA (d]dolAgolE) 30
EA (dideladolE) 15
BA (R dol3 w0 E) -25
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IT] ~ -3080[TC]el HSolA &zt Ut mpAHRoZ
I 3914 EBA9 FEldeol2xs -2416[TC] ~ -3242
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Table 4. Thermal properties of semicons by content of
carbon black

Contents AH[]/g] Tm[T]
#1 56.57 65.21
#2 45.10 64.13
#3 39.27 63
#4 58.12 70.53
#5 49,22 69.35
#6 39.08 67.22
#7 5441 66.81
#8 44.80 64.53
#9 37.20 64.30
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Fig. 4 Thermal diffusivity of specimens by content of carbon
black

k3 5. 7l 2o stk Wi A[HES dEiix
Table 5. Thermal diffusivity of specimens by content of
carbon black

Contents Termal diffusivity[mm2/ s)
#1 0.241
#2 0.302
#3 0.381
#4 0.244
#5 0.311
#6 0.390
#7 0.286
#8 0.345
#9 0.420
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