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Mechanical property analysis of magnetorheological
elastomer by taking into account strong bonging interface

WANG Yuan-yuan, DENG Hua-xia, ZHANG Jin, YU Lian-dong

(School of Instrument Science and Optoelectronics Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: Magnetorheological elastomer (MRE) is a columnar or chain structure, which is formed by
filling ferromagnetic particles into nonmagnetic polymer matrix and then through curing action. At
present, the mechanical model used for study magnetorheological elastomer is mainly magnetic dipole
model and modified magnetic dipole model. These models take into account the interaction between
particles, but the interaction between particles and matrix has not yet been considered. In this paper,
taking into account the interaction between particles and matrix, based on shear-lag method, the
elastic modulus and damping characteristics of magnetorheological elastomer with strong bonding
interface are calculated. Magnetorheological elastomer based on silicon rubber was prepared in
laboratory, and under the condition of small strain amplitude, the shear modulus of energy storage
and damping factor were measured, the strain amplitude and the effect of magnetic field strength on
magnetorheological elastomers property were detailed analyzed. The theoretical results are in good
agreement with the experimental ones, which verifies the correctness of strong bonding interface
performance analysis.

Keywords: Magnetorheological elastomers ( MRE); strong bonding interface; damping; modulus;

magnetic dipole model



