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Properties of High Conductive Silicone Rubber

WANG Bangwu' LIU Xiaoyan' ZHU Wei' ZHANG Yin' ZHAO Guanghui’

(1 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)
(2 Military Delegate Department of Rocket Army Stationed in 211 Factory, Beijing 100076)

Abstract First, the silver coated aluminum powder was selected as the optimal conductive filler by testing the
mechanical strength, elongation ratio, compression set, electronic conductive properties and shielding effectiveness of
three silicone rubber with different fillers parallel. Then the volume fraction of silver coated aluminum powder was
fixed as 55% through investigating the effect of silver coated aluminum powder content on the mechanical strength, e-
longation ratio, compression set, micro—morphology and conductive properties of rubbers. Based on the demand of
rubber products for long service life, the conductive properties of these rubbers were investigated thoroughly after age-
ing at environmental temperature and humidity and elevated temperature accelerated testing separately. The result
showed that with the ageing time increased, the volume resistivity increased implying electronic conductivity weak-
ened. The volume resistivity was almost not affected after initial 60 days ageing at environmental temperature and hu-
midity, then increased from 4.6x107 Q-cm to 7.5x107> Q- cm after 900 days ageing. The volume resistivity increased
to 9.5%107> Q- cm after ageing at 150°C for 30 days. The result also indicated that the silver coated aluminum powder/
silicone rubber can retain the electronic conductive properties after ageing at two conditions. The ageing effect of ele-
vated temperature accelerated testing was more significant than natural storage ageing.

Key words Electronic conductive silicone rubber, Silver coated aluminum powder, Volume resistivity, Natural
storage ageing, Elevated temperature accelerated ageing
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Tab.1 Mechanical properties and compression set of

silicone rubber composites with various fillers

WA AR A B B AR R
4 R /MPa /% (100°0Cx48h K 25%)/ %/ Q- cm

S-THEk 65 2.89 115 9.75 0.32
S-#kr 68 3.64 120 8.56 0.094
S-fi% 67 3.21 123 8.52 0.28
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Fig.1 Shielding effectiveness of silicone rubbers

with various fillers
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Tab.2 Relationship between silver coated aluminum

powder content and material properties

WA RURA RIMERE HLEMEKR R

i i /MPa /% (100°Cx48h, % 25%)/ %
S10-43 41 43 1.84 251 15.4
S20- 44k 55 2.89 184 12.4
S30-41 58 3.18 162 13.2
S40-53 45 61 3.24 135 19.8
S45-4E 4 70 3.51 125 22.1
S50 41 76 3.64 113 21.2
S55-55H) 81 4.28 117 21.5
S58-5HH) 84 4.25 105 25.8
S04 41 85 4.34 95 26.7
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