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Analysis of a Novel MR Rotary Brake with Permanent Magnet
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Abstract

In this paper, a novel MR brake with permanent magnet is developed. This system consists of
rotary disk, permanent magnet, spring and MR fluid. Permanent magnets are attached to the rotary disk
and moves in the direction of radius. The magnets are linked to rotor axis by spring. As rotation
speed increases, the magnets move outward from the center of the system by centrifugal force in the
MR fluid. A proper design of stator or case makes the system have unique torque characteristics. The
research is performed like following procedures. First, the electromagnetic characteristic of the system is
analyzed using Maxwell. Next, torque is calculated using the results of the electromagnetic analysis.
Finally, the performance of various types of the brake systems are investigated and compared with each
other.
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Table 1 Properties of parts

Parts Material
stator Steel B-H curve
magnet NdFe30
MR fluid MDF 122-2AD B-H curve
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Fig. 4 2D model of the rotary MR brake
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Table 2 Analysis results when using magnetic stator

Magnetic field intensity (A/m)

region 1 region 2
case 1 56000 400000
case 2 90000 385000

(a) dr=3.1mm ¢ @9 (b) dr=52.7mm <

Fig. 5 Flux density distribution of case 1
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Fig. 6 Magnetic field intensity of case 1
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Table 3 Analysis result when usign magnetic and
non-magnetic stator

Magnetic field intensity (A/m)
region 1 region 2
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Fig. 11 Torque calculation of MR rotary brake
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Fig. 14 Flux line distribution
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Fig. 16 Effect of the stator shape
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