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Material design of rubber composite filled with particles by controlling
interphase layer formed on nanoparticle surface
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The mechanical properties of silicone rubber composites filled with the
silica particles were experimentally and theoretically investigated to clarify the effects of the
crosslinking density of the matrix rubber and the interphase layers formed around the nanoparticles.

The stiffness, strength, and toughness of the rubber composites were found to depend on the
particle volume fraction, which apparently increased by the interphase layers. The fracture
toughness of the nanoparticle-filled composites was clarified to be higher than that of the
micro-particle-filled composites for some crosslinking densities. Therefore, the mechanical
properties: the stiffness, strength, and toughness of rubber composites could be controlled by the
particle size, particle volume fraction, and crosslinking density of the matrix rubber.and
crosslinking density of the matrix rubber.
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