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Abstract: Magneto rheological elastomer is a new type of intelligent material, and its 

mechanical and electrical properties are controllable with the applied magnetic field. 

The magneto rheological elastomer has the advantages of magneto rheological 

materials and elastomers, such as fast response, good reversibility, strong 

controllability, etc., and overcomes the disadvantages of magneto rheological fluid 

sedimentation, poor stability, and the need for sealing devices. In the fields of vibration 

reduction, noise reduction and intelligent sensing, it has broad application prospects, 

and has become a hot spot in magneto rheological materials research in recent years. 

Changing the particle chain inside the magneto rheological elastomer can improve its 

mechanical and electrical properties. In the preparation of the magneto rheological 

elastomer, the shape of the magnetic field line can be changed by changing the shape 

of the pole piece to change the interior of the magneto rheological elastomer. The 

arrangement of the particle chains, thereby changing the mechanical and electrical 

properties of the magneto rheological elastic force. 
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1. Introduction 

The magnetorheological elastomer is a composite material in which micron-sized 

ferromagnetic particles are dispersed in a liquid high molecular polymer, and the 

particles are magnetized and form an ordered structure under the action of a solidified 

magnetic field. Because of its good controllability, reversibility, rapid response, and 

good stability, it has good application prospects in vibration isolation and vibration 

damping. 

Generally, in the preparation, a liquid polymer is used as a matrix, and ferromagnetic 

particles are used as a filler, and a magnetic field is applied in advance to form a chain 
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structure, which is solidified in the polymer, and the particles remain in a structure after 

curing. Obtain an anisotropic material. Figure 1 shows the arrangement of magnetic 

particles in the MRE along the direction of the solidification magnetic field. 

 
Fig 1. SEM photo of the particle chain profile 

 

In the preparation, Biswajit Kayak et al. pointed out that the addition of carbon black 

improves the mechanical properties of magneto rheological elastomers due to the need 

to consider the effects of matrix, particles, additives, preparation processes, devices, 

etc. [1]. THz Underman et al. quantitatively analyzed the isotropic distribution of 

particles in the matrix and its geometric properties [2]. 

The curing magnetic field used in the conventional preparation of MRE is generally a 

uniform magnetic field, forming a linear chain structure along the direction of the 

magnetic field. In order to improve performance and enhance practicality, according to 

the constitutive relation model, the preparation process of MRE was studied and its 

particle structure was optimized. Under the influence of the magnetic permeability of 

the mold and the change of its performance during the preparation process, the 

combination of magnetic fields is studied, the magnetic circuit composition is designed, 

and a specific spatial distribution of the solidified magnetic field is formed, so that the 

particle structure and the reservation in the MRE are made. The deformation mode is 

adapted. Therefore, this paper proposes to increase the direction of the magnetic field 

by adding pole shoes to prepare the required magneto rheological elastomer. 

As shown in Fig. 2, in the preparation process of the MRE, two different magneto 

rheological elastomers were obtained by comparing the applied magnetic field of the 

pole less shoe. 
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(a) Magnetic field generating  (b) Magnetic field generating 

device with pole piece         device without pole piece 

Fig.2 

 

2. Analysis 

The magnetic field without the pole piece produces a uniform linear magnetic field and 

is the most widely used curing magnetic field. The magnetic field with the pole piece 

produces a curved magnetic field line that can be used as a magnetorheological 

elastomer for better performance. As shown in Fig.3, the simulation of the magnetic 

field line distribution in the case of a poleless shoe: 

 

(a) Magnetic field simulation     (b) Magnetic field simulation  

With pole boots                      without pole boots 

Fig.3 
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3. Conclusion 

The main characteristic of magnetorheological elastomer (MRE) is that its mechanical 

properties can change with the change of external magnetic field, which is manifested 

by the increase of elastic modulus and magnetostrictive properties. Generally, the 

curing magnetic field when preparing MRE is generally a uniform magnetic field, that is, 

a magnetic field without a pole piece. Compared with the magnetic field of the pole 

piece, the MRE has a low elastic modulus and low performance stability. Therefore, the 

effect of curing the magnetic field with the pole piece is better. 
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