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The influence of the ratio of carbon black: 
silicon dioxide on the structure of the tread rubber 
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Abstract 
Using a penetrating electron microscope we discovered a three-tier structure of silica in the tread rubber 

composition. It is established that in case of joint use of silicon and carbon black, the surface of carbon black 
particles is covered with a layer of particles of silicon dioxide of primary structure. There was estimated the 
effective activation energy of structural processes occurring in the tread rubber with different ratio of carbon: 
silica at different amplitudes of shear deformation. Using the method of tension relaxation there were revealed 
the structural features of the tread rubber containing only carbon black or only silica dioxide. 

 
 


