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Abstract:

Ankle-foot orthosis (AFO) is a primal aid
for patients with gait disorder and its joint
mechanical characteristics play a definitive
part in walking. However, the elasticity
and/or viscosity of AFO joint used has not
changed during gait at all, although some
kinds of prosthetic knees have adapted their
own function to walking situation. It is sup-
posed that if AFOs have at least two charac-
teristics, for stance/swing phases respectively,

the wearers gait can be remarkably improved.

In this article, we designed an AFO joint using
magneto-rheological fluid, joint which resis-
tant moment to plantar/dorsal flexion could
alternated in accordance with the shank an-
gular velocity in the sagittal plane. Then, we
prototyped a CFRP-upright AFO equipped this
joint device with magnet position control
mechanism, one hemiplegic volunteer partici-
pated in gait experiments where the joint vis-
cosity was intended to be high immediately
before heel-off to keep dorsal flexion during
swing phase, and to be low at initial stance
phase to realize smooth foot-flat motion. And,
in the stance phase, another viscosity switch-

ing to prevent his back-knee motion was per-
fomed. We observed that the shank angular
velocity remarkably reduced at the period of
heel contact to foot flat, and that the ankle
plantar flexion pattern at the initial stance
phase becomes more similar to that of people
without disability than with his own AFO.

Ankle-foot orthosis AFO
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Table 1 Shank angular velocity and gait speed
542 Shank angular velocity Gait speed
after HC (deg/sec) (m/sec)
HC FF Daly-use 105 + 10 081 + 003
shoehorn B D
Prototyped 54+ 22 0.77 £ 002
HC
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HC
FF
C )
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