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Mechanical and electrical properties of magnetorheological elastomers in relation with percolating microstructures

Bossis G. 1 , N.Kchit 1 , Lançon P. Magnetorheological elastomers (MRE) are made from magnetic microparticles ,for instance nickel or iron ones, dispersed in an elastomeric matrix. The dispersion is realized in the presence of a magnetic field before curing, hence the apparition of several new properties due to the formation of aligned strands of particles inside the solid matrix. For instance, not only the viscoelastic properties of this material become controlable by the application of a magnetic field, but also its length or its electrical resistance.

An example is presented [1] Kchit, N., Bossis G. J. Phys. D: Appl. Phys. 42 ,105505(2009) [2] Kchit N., Lançon P., Bossis G. 42 ,105505(2009) [3] Bossis G, Iskakova L., Kostenko V., Zubarev A. Physica A 390, 2655 (2011) 

  in fig.1where the change of resistivity of a MRE is plotted versus the applied pressure (piezoresistance curve). In a similar way a decrease of the resistivity is obtained by the application of a magnetic field (magnetoresistance curve); here the magnetic pressure was calculated from the magnetic force betwwen two particles in the presence of the applied field . The beginning of the two curves is similar, reflecting the same origin, that is to say the decrease of the interparticle gap with the applied pressure. The change of resistivity can be modelled by taking into account the change of the thickness of the tunnel junction between asperities of the microparticles [1],[2]. The difference between the two curves at higher pressure -or magnetic field-is likely due to the oversimplification of the model that we used to

Fig. 1

 1 Fig.1 Piezo and magnetoresistivity versus pressure

Fig. 2

 2 Fig.2 Percolation time in reduced units versus the thickness of the cell normalized by the diameter of the particles
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