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Effect of Magnetic Force on the Compressive and Dynamic Properties of
Magnetorheological Elastomers

Sang Ryeoul Ryu*, Dong Joo Lee ™, Jong Hang Lee

ABSTRACT

The compressive and dynamic properties of magnetorheological elastomers were investigated as functions of
magnetizable particle volume fraction, alignment of the embedded particle and magnetic force. The specimens
consisted of pure and filled silicone with randomly dispersed, longitudinal and transverse aligned magnetizable
particle chains. To align the embedded particles in the elastomer, the cross-linking of the elastomer composites
took place in a magnetic field. The compression and dynamic tests in the absence and the presence of different
magnetic forces were carried out. The modulus and loss factor of the elastomer composites increase with
increasing volume fraction at the same magnetic force. The case of longitudinal alignment shows a high
modulus and loss factor when compared to the case of transverse alignment or random dispersion.
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Fig. 1 A photograph of electromagnet device.
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Fg. 2 Compressive stress-strain curves of matrix and MREs when the
magnetic force is 490mT.
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Fig. 3 Effects of particle alignment, magnetic flux density and volume
fraction on compressive stress.
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Fig. 4 Effects of particle alignment and volume fraction on MR effect.
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Fig. 5 Effects of particle alignment, magnetic flux density and volume
fraction on compressive modulus.
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Fig. 6 Effects of particle alignment, magnetic flux density and volume
fraction on modulus ratio.
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Fig. 7 Microscopic pictures of filled silicone with 1.A. and R.D. at
volume fraction 40%
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Fig. 8 Effects of volume fraction on loss factor of the MREs with
longitudinal alignment.
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Fig. 9 Effects of magnetic flux density on loss factor of the MREs
with random dispersion and longitudinal alignment.
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Fig. 10 Effects of particle alignment and vloume fraction on loss factor
of the MREs.
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