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Development of magnetorheological compound and its application to power
transmission devices
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In the present study, magnetorheological compounds (MRCs) were developed and

their typical properties were investigated experimentally by using a rotational viscometer
specially designed for high-viscous materials. While keeping similar viscosity change property as
the magnetorheological fluid due to the externally applied magnetic field, sedimentation problem of
the dispersed magnetic particles could be avoided in MRCs. In order to investigate the feasibility
of the proposed material for engineering applications, MRCs were further applied to a
magnetorheological fluid brake and a vibration isolator. In the case of fluid brake, the brake
torque changeability was provided at a level comparable to the conventional devices. For a vibration

isolator, unlike the isolator in which magnetorheological fluid is _used, MRC could provide the
stiffness change property depending on the magnetic field strength in addition to the damping
changeability.
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Table 1 Specification of samples
(%)

Sample A Magnetite 50
Sample B Magnetite 67
Sample C Carbonyl iron 64
Sample D Carbonyl iron 67
Sample E Carbonyl iron 71

MRF Carbonyl iron 70
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Fig.1 Cross-sectional view of rotational viscometer
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Fig.2 Cross-sectional view of MRC brake
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Fig.4 Vibration isoltor incorporating MRC
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Fig.6 Shear stress variation due to magnetic field
strength and rotational speed
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Fig.7 Relationship between response time and
rotational speed
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Fig.8 Photographs of MRC and MRF kept in a static
state for 60 days
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Fig.9 Relationship between brake torque and rotational
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Fig.10 Measured transmissibility result using sample B
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