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Electrical Conduction and Resistance Characteristics of Styrene Butadiene
Rubber (SBR) Composites Containing Carbon Black
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2 9} : Styrene butadiene rubber (SBR)/ 7}&82 23l A7|AF EAI} A7 AR EAHS o
T87] $15te) 2HAF, AAA, point to point A7}, A} £=EARE B ArAHE AYPE 459
FHEEE S AMS-3ted AAJEHde). of 50phre] FHE-EA o] HrEgE o, -‘?—% Agghe] FA3] A
= A9 (Re)E vehlisich 71284 0] 3715l SBR B3A9] AFd=s 729 7l
e} F7kebe, 71€7] (dJ/dE)7t $7kske QAR (Pe)e] £A3tden, ]“1]—4 A7 A==
AARE 71Ee 2 3t B A7A dFeME ohmic A%, ¥ A7F dgoMe FAHAEH A
FAZIE & F dsich

ABSTRACT : In order to investigate the characteristics of resistance and conduction of vulca-
nized styrene butadiene rubber (SBR)/ carbon black (CB) composites, surface/ volume
resistivity, point to point resistance, decay time, and electrical conduction experiments with four
different kinds of non-conductive carbon black were measured. When about 50phr of carbon
black were loaded in SBR, all resistivites suddenly decreased and critical region (Rc) was
shown. Current densities of SBR/ CB composites showed critical point (Pc) and increased with
the electric fields. Electrical conduction mechanisms of SBR/ CB composites could be considered
as the ohmic conduction at low electric fields and the space charge limited conduction (SCLC)
at high elctric fields, respectively.
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Table 1. Surface Area and Structure of Carbon

Black(CB)
= 71| Nitrogen surface Value of DBP
T8 area(m?/g) |absorption(cm?3/100g)
CB 1 60 133
CB 2 42 122
CB 3 100 114
CB 4 73 120
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Fig. 1. Apparatus for surface resistivity measure-
ment.
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Fig. 2. Apparatus and method for point to point
resistance measurement.
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Fig. 3. Schematic diagram of static decay meter.
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Fig. 4. Apparatus for electrical conduction experi-
ment.
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Table 2. Point to Point Resistance for CB 50phr

(Standard :

Electrode A)

| cB1

B2 | B3 | cB4

3.66 x 10°
3.02%10°
4.63x10°
5.24x10°
5.90 x 10°
5.11x10°
459x10°

Position 1
Position 2
Position 3
Position 4
Position 5
Position 6
Avg. resist.

1.08x107 | 7.27x10°
9.91x10° | 7.05x10°
113x10" | 7.62X10°
1.39x107 | 8.22x10°
2.08x107 | 843x10°
1.29x107 | 7.66x10°
1.33x10" | 7.71x10°

4.93 %108
4.92x 108
5.18x 10°
596 x 10°
6.88 % 10°
5.61 x 10°
5.58 x 108
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Table 3. Decay Time as a Function of Content and
types of Carbon Black (0% cut off* ;

sec)

CB1 CB2 CB3 CB4
10phr - - - -
20phr jmore than 60{more than 60/more than 60|more than 60
30phr{  10.94 41475 0.016 6.459
50phr 0.01 0.01 0.01 0.01
70phr 0.01 0.01 0.01 0.01
80phr 0.01 0.01 0.01 0.01

*(0% cut off . measuring the time residual electrostatic
charge is decayed completely
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