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Abstract: An orthotropic magneto-rheological rubber composite (MRRC) based on a general-purpose rubber
can be manufactured by using an electromagnetic device during the curing processes of rubber mixtures. The
magnetic transmissivity of MRRCs increases with the iron particle (IP) content, and that of aligned MRRCs
with a 2-T magnetic field is 1.8 to 2 times higher as compared to that of randomly dispersed MRRCs. The
effect of a 2-T magnetic field on carbon nanotube (CNT) reinforced MRRC has been identified clearly, and
the magnetic transmissivity is found to be 3.7%. The compressive stress of MRRC (IP 90 + CNT 5, 2 T
alignment) under a magnetic field of 0.49 T is 2.1 times higher as compared to that of the matrix. The MR
effect of MRRC increases with the IP content, and that of aligned MRRC with the IP 90 and 2 T magnetic
field is 20.4%. It is confirmed that the magnetic field when making the specimen and when performing the
compression test greatly impacts the compression characteristics.
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Table 1 Formulation of matrix

Ingredients phr1
Rubber SBR 1502 100.0
Activator Zn0’ 5.0
S-Acid 1.0
Iron Powder S-1640 |a (0, 30, 60, 90)
CNT CM-100 B (0, 5)
Processing Oil DOP’ 3.0
Accelerator | ©icel TT: 1.2
Vanax NS 2.0
Vuizgjlzti“g Sulfur 2.0
Retarder PVI’ 0.05

SUM 113+a+3

parts per hundreds of rubber

zinc oxide

di-2-ethylhexyl phthalate

trtramethyl thiuram
benzothiazolyl-2-tert-butylsulfenamide
pre-vulcanization inhibitor
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Fig. 1 Rheometer graphs for the matrix and IP
reinforced MRRC

Fig. 2 A photograph of electromagnet device
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Fig. 3 A schematic of magnetic flux density
(MFD) measurement
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