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Abstract

structures of the conducting rubbers were characterized by SEM and TGA. Then their conducting mechanism was in-

Electric conducting silicon rubber was prepared by filling acetylene carbon black into the rubber. The

vestigated in detail. The results show that the content of carbon black obviously affects mechanical properties of the
conducting silicon rubber. But the change of volume resistivity is not obvious when the carbon black content is beyond
45 phr. The structure of “grain/cluster” and “chain/cluster” formed in the conducting rubber. Therefore, the “elec-
tric channels and tunnels” increased and the volume resistivity decreased. The content of 50 phr is the optimal quanti-
ty of thermal-resistance for the silicon rubber. With the increase of temperature, the tensile strength of conducting
rubbers with 50 phr carbon black decreased gradually. After aging at the temperature of 100°C , the conducting prop-
erty of silicon rubber reduced.
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Tab.1 Mechanical and electric properties of silicon rubber with various content of carbon black
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45 56 4.7 388 4.0 20.3 6.78
50 60 5.5 370 8.0 43.2 4.69
70 68 3.7 249 12 54.3 2.56
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(a) 45 phr

(b) 50 phr
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Fig.1 SEM images of brittle-fractured conducting silicon rubber filled with various content of carbon black
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Fig.2 SEM images of conducting silicon rubber with

carbon black content of 50 phr
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Fig.3 Schematic conducting mechanism

of conducting silicon rubbers
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Fig.4 Relation of weight loss versus temperature of electric

conductive silicon rubber with various content of carbon black
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Tab.2 Thermal decomposition parameters of silicon

rubber with various content of carbon black

BB RIAPMR BOTRIE  PUMRE BOMERT 700°C 3
Frig/phe JREE/C RE T,/ CHE T,/ C R/ C  RER/ %

45 427.7 488.2 - S511.1 55.8
50 460.0 484.5 - 575.6 51.9
70 447.8 486.8 555.8 514.6 42.1
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Fig.5 Thermal weight loss properties of conducting silicon

rubber at various temperatures when time increases
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Tab.3 Thermal decomposition parameters of silicon rubber

with 50 phr content of carbon black at various temperature
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Fig.6 Tensile strength versus temperature plot of conducting

silicon rubber with 50 phr content of carbon black
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Tab.4 Mechanical and electronic properties of silicon rubber with 50 phr content of carbon black

ZAkhtE/d HBEC A fifi g PSR i/ MPa HEWT /% HEWT K AETE/ % IRFL A BHER / Q- em
4 59 5.1 334 7.8 4.49
8 59 5.0 383 6.5 4.55
12 61 5.9 268 6.5 4.52
22 63 6.2 231 7.5 5.01
29 63 6.0 247 5.7 5.36
50 63 6.0 231 7.3 5.43
70 64 6.0 233 5.3 5.45
250 65 5.7 347 7.2 6.01
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