[= F] F=A=eEA
Kor. J. Mater. Res.
Vol. 18, No. 12 (2008)

Fega

@: o
=

o] &

DOI: 10.3740/MRSK.2008.18.12.683

3 AAAAE A=A =59 T

AT
AL AaA) st

Development of Electroconductive Paints for Electric-Shock on Human
Body Using Carbon Black

Kae-Myung KangT
Dept. of Mater. Sci. and Engineering., Seoul National University of Technology, Seoul 139-743, Korea

(2008 11€ 209 A4 : 2008 12€

8d HFTA -

2008 12€ 9 A=)

Abstract For development of a human body model for electric shock, electroconductive paints with carbon
black as a filler material were developed. The characteristics of the volume resistivities of thin films fabricated
using the electroconductive paints were investigated as a function of the particle sizes and content of carbon
black. With a carbon black particle size over 80 um, agglomeration of carbon black powders was observed. The
volume resistivity of the particles increased as the porosity increased and as the amount of carbon black
decreased due to the agglomeration of carbon black powders. With a particle size of 4 um and 20 pm,
agglomeration of carbon black powders was not observed and their porosities were measured as 0.86 % and
1.12 % with volume resistivities of 20 Q ‘cm and 80 @ -cm, respectively. A carbon black particle size of less
than 20 um is considered to be suitable as a type of electric-shock electroconductive paint for a human body

model.

Keywords electroconductive paint, carbon black(CB), volume resistivity, electric shock.
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Table 1. Manufactural conditions of electroconductive thin films.
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Fig. 1. Schematic diagram of electroresistivity measurement.
(a) method of surface resistivity (R=V/I) (b) method of volume

resistivity ().

Particle Contents Thickness of specimens(pm)
size(CB) (CB:laquer, gr)
1:2 (4:8) 32 61 87 112 131
4 pm 3:4 (6:8) 29 58 94 109 133
1:1 (8:8) 33 62 91 111 130
3:2 (12:8) 33 64 93 114 135
122 (4:8) 39 68 103 132 158
20 pm 3:4 (6:8) 41 73 101 129 160
1:1 (8:8) 43 71 99 131 163
3:2 (12:8) 40 74 103 133 162
122 (4:8) 91 123 142 161 205
80 pm 3:4 (6:8) 93 122 139 157 201
1:1 (8:8) 89 121 144 163 202
32 (12:8) 90 118 143 164 202
1:2 (4:8) 153 192 228 274 303
150 pm 3:4 (6:8) 151 189 232 271 302
1:1 (8:8) 154 194 229 273 300
32 (12:8) 152 193 231 275 303
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Fig. 2. Surface micrographs of electroconductive thin films with particle size and contents. (a) 4 um, 1:2(4g:8g), (b) 4 um,
3:4(6g:8g), (c) 4 um, 1:1(8g:8g), (d) 4 um, 3:2(12g:8g), (e) 20 um, 1:2(4g:8g), (f) 20 um, 3:4(6g:8g), (g) 20 um, 1:1(8g:8g), (h) 20 um,
3:2(12g:8g), (i) 80 um, 1:2(4g:8g), (j) 80 um, 3:4(6g:8g), (k) 80 um, 1:1(8g:8g), (1) 80 um, 3:2(12g:8g), (m) 150 um, 1:2(4g:8g),
(n) 150 wm, 3:4(6g:8g), (0) 150 um, 1:1(8g:8g), (p) 150 um, 3:2(12g:8g).
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Table 2. Pore rates and carbon black area rates of electro-
conductive paints.

Particle Contents CB occupation
size(CB) (CB:laquer) Pore rate(%) rate (%)
1:2 (4g:8g) 0.882 26.238
4 pm 3:4 (6g:8g) 0.9 28.02
1:1 (8g:8g) 0.852 29.588
32 (12g8g) 0812 30.954
1:2 (4g:8g) 1.188 22.176
20 pm 3.4 (6g:8g) 1.192 24218
1:1 (8g:8g) 1.154 25.728
3:2 (12g:8g) 1.136 27.736
12 (4g:8g) 13.958 17.278
80 um 3.4 (6g:8g)  16.106 20.274
1:1 (8g:8) 19.812 23.288
32 (12g:8g)  25.76 25.34
12 (4g:8g)  24.176 13.508
150 pm 3.4 (6g:8g) 28202 15.296
1:1 (8g:8g) 32.77 16.838
3:2 (12g:8g) 37.098 18.328
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Table 3. Surface resistivities and volume resistivities of electroconductive paints.

Particle size(CB) Contents Surface resistivity(£2) Volume resistivity(<2 Thickness of specimens
(CB:laquer) cm) (um)
1:2 (4g:8g) 793.8 62.4 131
4 pm 3:4 (6g:8g) 666 53.1 133
1:1 (3g:8g) 357.4 27.9 130
32 (12g:8¢) 261 21.1 135
1:2 (4g:8g) 854.2 80.9 158
20 pm 3:4 (6:82) 651.8 62.5 160
1:1 (8g:8g) 517.2 49.6 163
32 (12g:8¢) 3714 36.1 162
122 (4g:8g) 1084.4 1334 205
80 pm 3:4 (62:82) 735 88.6 201
1:1 (8g:8g) 599.9 72.7 202
32 (12g:8g) 570.9 69.2 202
1:2 (4g:8g) 2094.4 380.8 303
150 pm 3:4 (6g:8g) 1835 3325 302
1:1 (3g:8g) 1698 305.6 300
32 (12g:8¢) 1610.4 292.8 303
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Fig. 3. The variation of volume resistivities with the thickness of carbon black thin films (a) Carbon black particle size = 4 um,

(b) 20 um, (c¢) 80 um, (d) 150 pum.
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