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Effect of Silica Structure on Rheological and Mechanical Properties of
Addition Liquid Silicone Rubber

ZHAO Yuhang' YU Fengmei® TAN Longfei’ LU AV KANG Ming'

(1 Southwest University of Science and Technology , Mianyang  621000)
(2 Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900)
(3 Technical Institute of Physics and Chemistry CAS, Beijing 100190)

Abstract In order to solve the contradiction between processing fluidity and mechanical strength of silica
reinforced liquid silicone rubber, three kinds of fumed silica with typical structural characteristics were used as
reinforcing fillers of silicone rubber. By means of particle size analysis of silica, rheological and mechanical
properties test of silicone rubber and atomic force microscope analysis, the effects of surface characteristics and
aggregation structure on rheological and mechanical properties of silicone rubber were comparatively studied and
analyzed. The results of particle size analysis and atomic force microscope analysis show that fumed silica HT200
with organic surface modification and optimized aggregation structure has smaller aggregation structure size and more
uniform particle size distribution. The results of rheological and mechanical properties analysis show that HT200 has
the weakest tackifying effect on liquid silicone rubber among the three kinds of silica. When the amount of HT200 is
50 phr, the viscosity of the compound is 1045 Pa-s, which is significantly lower than that of the liquid silicone
rubber filled with IPC300 and R812S with the same amount. Meanwhile, the silicone rubber has excellent tensile
properties, and the tensile strength and elongation at break are 8.2 MPa and 1590 % respectively. The results show

that the organic modification of silica surface and the optimization of aggregation structure can obviously improve the
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dispersion uniformity of silica in liquid silicone rubber, reduce the tackifying effect of silica, and effectively

coordinate the contradiction between rheological properties and mechanical properties of liquid silicone rubber,

which has important reference significance for the design of high—performance liquid silicone rubber formula.
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