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Abstract: 

This work is dedicated to analyzing the variation of conductivity of polymer composites 

(polystyrene filled with Carbon Nanotubes) under extensional deformation. In a previous 

work, a conductor-insulator transition has been observed and the predominant role of the 

polymer dynamics has been brought to light. The evolution of the filler network within a 

polymer matrix can be described by a kinetic equation that takes into account a structuring 

mechanism that is controlled by the mobility in the melt matrix and a destruction 

mechanism that is induced by the extensional deformation. The solution of this equation 

that describes the filler network at a microscale is used in the percolation law to obtain the 

macroscopic conductivity of the composite. It turned out that the structuring parameter 

does not depend on the extensional deformation but only relies on the polymer matrix 

dynamics. In addition, the breaking parameter only depends on the Hencky strain, whatever 

the extensional rate. This model has been successfully applied for a large range of filler 

concentrations and experimental conditions from low to large Weissenberg numbers. 
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