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We show that graphene imparts multifunctionality to silicone elastomer in a wide range of properties by simultaneously enhancing the composite properties in modulus (270%), elongation at break (52%), tensile strength (500%), electrical conductivity (13 orders of magnitude) and resistance to gas permeation (50% reduction) at 3 wt.% (1.31 vol.%) exceeding the performance of all other fillers previously reported.


Failure mechanism of unfilled and graphene-filled silicone elastomer is investigated scanning electron microscopy and mechanical hysteresis measurement. Distributed deformation in the matrix through the arresting of tearing by graphene is demonstrated and proposed to explain the improvement in tensile property enhancements. 

