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Table 1  Effect of the content of KH550 on the mechanical

properties of RTV silicone rubber

KHSS50 1345 HB A BEEE  RiffsifE/MPa  WiZdfik R/ %
0 331 1.11 £0.06 117 6
2 35 +1 1.12 +0. 06 119 6
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6 512 1.79 0. 09 170 9
8 50 +2 1.17 0. 06 94 5
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Fig.1 SEM micrographs of RTV silicone rubber tensile fracture with different contents of KH550
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Table 2 Effect of the content of KH550 on the cross-linking
density of RTV silicone rubber

KH550 f3%k N, N,/N, N,/N,
0 0. 29964 0.756 0.244
2 0. 30281 0.764 0.236
4 0. 30398 0. 766 0.234
6 0.30771 0.773 0.227
8 0.31678 0.772 0.228
10 0.31917 0.764 0.236
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Fig.2  Mechanism of silane coupling agent KH550 participated in reaction
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Table 3 Effect of the content of KH550 on T, of
RTV silicone rubber

T./C
KH550 #3451 -
DSC DMA
0 -99. 1 -90.0
2 -104.0 -97.8
4 -104.5 -98. 1
6 -105. 1 -98.3
8 -96.2 -90.2
10 -95.5 -89.6
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Fig.5 TGA curves of RTV silicone rubber filled with different

contents of KH550 obtained in a nitrogen atmosphere
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Fig.6 DTG curves of RTV silicone rubber filled with different

contents of KH550 obtained in a nitrogen atmosphere
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Table 4 TGA data of RTV silicone rubber obtained in a nitrogen atmosphere
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Fig.7  Schematic illustration of RTV silicone rubber

degradation
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A cross-linking density method study of the effect of a silane
coupling agent on the performance of room temperature
vulcanized ( RTV) silicone rubber

SU QingFu  YANG Yu LI Gang YANG XiaoPing

(State Key Laboratory of Organic —Inorganic Composites, College of Materials Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The cross-linking density method was used to investigate the effects of a coupling agent on the mechani-
cal properties and the high and low temperature performance of silica-enhanced hydroxyl-terminated phenylsiloxane
rubber. Mechanical properties, SEM, cross-linking density, DSC, DMA, and TGA analysis all showed that the
chemical cross-linking density ratio was the greatest when the mass fraction of <y-aminopropyliriethoxysilane
(KHS550) was 6 parts per hundreds of hydroxyl-terminated phenylsiloxane rubber, which resulted in room tempera-
ture vulcanized silicone rubber with the highest tensile properties, as well as the optimum interface adhesion be-
tween silica and the silicone rubber. Meanwhile, the lower glass transition temperature, which resulted from the de-
crease in the physical cross-linking density ratio, indicated the improvement of the low temperature resistance of the
silicone rubber. The increase in the chemical cross-linking density ratio showed that the heat resistance of RTV sili-
cone rubber was improved.

Key words: hydroxyl-terminated phenyl siloxane rubber; silane coupling agent; silica; equilibrium swelling meth-

od; mechanism
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