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Research and Development of the Lower Limbs Orthosis Intelligently Controlled by
Shear-Type Compact MR Brake (1st report)

Development of Shear Type Compact MR Brake and Controllable Ankle-Foot Orthosis with the
MR Brake

Junji Furusho*!, Takehito Kikuchi*!, Shoji Morimoto*2, Miwa Tokuda*!, Li Chengqgiu*!,

Yasunori Hashimoto*?, Akio Nakagawa** and Yasushi Akazawa*®

MR fluid (Magneto-Rheological fluid) is a kind of functional fluid. In this study, we developed Shear-type Compact

MR Brake (SCMR-Brake) applying shear mode of MR brake. To employ multi-layered and minute-gap structure,

we developed SCMR-Brakes. By using this brake on the part of ankle torque control unit, we developed Controllable

Ankle-Foot Orthosis.

Key Words: Orthosis, Controllable Ankle-Foot Orthosis , Compact MR Brake, MR Fluid, Rehabilitation
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Table 1 Specification of SCMRB-1

Total thickness 33[mm]
Outer diameter 54[mm]
Weight 337[g]

(with AFO) (1255[g])
Number of rotor disks | 3 (thickness : 0.2[mm])
Number of stator disks | 4 (thickness : 0.2[mm])
Number of MRF layers | 6 (thickness : 50[pm])
Diameter of rotor shaft 12[mm)]

MR fluid MRF-140CG
Number of turns 44 (current : max.1[A])
Idling torque 0.3[Nm]
Maximum torque 0.71[Nm]
0 Theoretical torquel (2.2[Nm)])
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Table 2 Specification of SCMRB-2

Total thickness 29[mm)]
Outer diameter 69[mm]
Weight 580[g]

(with AFO) (1370[g])
Number of rotor disks | 6 (thickness : 0.2[mm])
Number of stator disks | 7 (thickness : 0.2[mm))
Number of MRF layers | 12 (thickness : 50[um])
Diameter of rotor shaft 25[mm]

MR fluid MRF-140CG
Number of turns 100 (current : max.1[A])
Idling torque 0.03[Nm
Maximum torque 11.8[Nm
O Theoretical torquel (12.9[Nm])
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