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WFFER B OMEZE ($30) : Three-network model composed of Cross-linked Network (CN),
Bridged Filler Network (BFN) and Contact Filler Network (CFN) for nanoparticle filled
polymers are proposed. CFN has been directly observed by 3D-TEM for the carbon black
(CB) filled samples crosslinked at equilibrium and also for the samples crosslinked via
two-stage nonequilibrium process in equilibrium and deformed states. The CFN images
taken in deformed states are the world first observation. In addition, three-network model
has been found to be reasonable from the viewpoint of both time and modulus shift factors
in time-temperature superposition processes of viscoelastometry for CB filled, crosslinked
polymers. The existence of BFN is shown to exist by enhanced peaks in differential storage
modulus observed at peak strains in large amplitude oscillatory shear deformations.
Structural nonlinear viscoelastic properties of nano-particle filled polymers are found to be
governed by the change and recovery in BFN and CFN.
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