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Development of Intelligent Ankle-Foot Orthosis: iAFO
—Viscoelasticity test for orthotic ankle joint with MR fluid—
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Abstract:

Ankle-foot orthoses (AFOs) are highly used
tools for people with lower limb disability to as-
sist or to limit ankle movement in daily living. It
1s important for walking design for such patients
to grasp mechanical characteristics of AFOs
joints, because it directly affects motion of ankle
joint and above in walking. In this article, we de-
signed and prototyped a test machine for AFOs
with viscoelastic ankle joints. An AFO specimen
was the intelligent AFO which we have developed
for these years. working
magneto-rheological fluid and the size of pipe ori-

Before testing,
fice has been modified to expand the range of re-
sistant moment which was generated according
to magnetic field intensity. For several selected
angular velocity, we tested the AFO and recon-
firm Bingham plastic characteristics, and also
found the moment was proportional to the angle
for the range of each motion starting. It is con-
sidered that the angle-dependency generates from
other parts of the AFO which is connected with
the ankle joint directly.
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Fig.1 Schema of test machine
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Fig.2 Total view of AFO test machine
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Fig.3 AFO specimen set to test machine
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Fig.4 Ankle angle - brake torque curves
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Fig.b Relationship of angular velocity
and resistant moment at 10 deg
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Table 1 Parameters of regression line
Mode | Slope | intercept | goodness

x10 of fit
I 4.03 0.83 0.97
Il 5.50 1.68 0.97
1] 6.85 2.48 0.99
\Y) 7.53 3.56 1.00
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