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1. Introduction – On the other hand in the last decade the majority of the researchers are based on the control of

the mechanical properties by external excitations, such as, the magnetic field, among these works searches one

cited among others the following ones:

Neamțu et al. [1] manufactured hybrid magnetorheological elastomers (HMRE) from sponges filled with

magnetorheological suspensions of silicone oil and carbonyl iron in volume fractions of (10%, 30% and 60%).

They showed that the dielectric and elastic behavior of HMRE is influenced by the applied magnetic field and

the fractional volume of the particles. In this paper a new magneto-dynamic compression technique has been

adopted by I. Agirre-Olabide et al. [2] to measure the magneto-viscoelastic properties of magnetorheological

elastomers (MRE) at high frequencies. The results found show that the transition behavior of MRE samples

based silicon rubber under uniaxial compression occurs at about 50°C. The results found show an increase the

180% in the MRE storage modulus under the application of a magnetic flux of 300 mT, which confirms the

potential of the novel fabricated MRE for control of vibration and noise in various engineering applications.

2. Elaboration of magnetorheological composite materials - The development of the magnetorheological

composite materials follows a protocol that aims to best disperse the particles in the matrix, while breaking up a

maximum of agglomerates. The particles retained are Prolabo iron with 99.5% purity, so as to facilitate the

chemical treatments of the charges. The matrix is an RTV141 silicone elastomer marketed by Rhodia and will

perceive its good flowability, which is used for the highest charge rates; its crosslinking is ensured by heating at

70 °C via a heating resistor connected to a 0-240V autotransformer.

3. Results and Discussion - A significant and remarkable influence of the dynamic excitation frequency under

the effect of the charging rate on the elastic modulus of shear is observed. For a frequency of 0.1 Hz and a

charging rate of (20% and 40%), there is an increase of 90% , on the other hand, for a frequency of 180Hz, there

is an increase of almost 180%. Fig.1.b. shows the shear dissipation modulus variation (G'') as a function of the

excitation frequencies for different loading rates of the RTV141 elastomer 20%, 25%, 30% and 40%, for a value

of the intensity of the magnetic field of 300mT. A significant influence and dynamic excitation frequency is

observed under the effect of the loading rate on the elastic modulus of shear. For a frequency of 0.1 Hz and for a

loading rate of (20% and 40%), there is an increase of 55%, on the other hand, for a frequency of 180 Hz there is

an increase of almost 80%. Fig. 1.a shows that the magnetorheological elastomer becomes more rigid and the

latter is due to the increase of the attraction force between the ferromagnetic particles.

Fig.1. Variation of the elastic and dissipative moduli as a function of the excitation frequency with different 

voluminal fractions. 

4. Conclusions - Found results of the analysis (DMA) that we adopted in this work opens a new horizon to

develop technical parts requiring a great deal of control of their highly adjustable behavior, based on MRE.

These parts are highly recommended for various fields of application such as aeronautics, aerospace,

automobiles and civil engineering.
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