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Effect of interphase layers formed around nano-particles on mechanical
properties of silicone rubber composites filled with nano- and micro-silica particles was examined
experimentally and their elastic behaviors including the effect were formulated by using a model in
which the particles were distributed three-dimensionally and randomly. Considering the
nano-particles with the interphase layers in the composite behaved as apparent particles, the
experimental result confirmed that Lewis and Nielsen’ s mixture law with the apparent volume
fraction could obtain the Young’ s modulus of the composite in the linear elastic region. The
proportional limit strain of the composite was then formulated theoretically. The validity of the
analytical limit strain was confirmed by comparison with measured results for composites filled with

nano- and micro-particles.
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(KE-106, ) 1.6 pm
( SO-C5, ) 300 nm
( SO-C1, ) 0 0.3
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10 Hz (Rheogel-E4000, UBM) 1K
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