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Abstract:

In this article, mechanical characteristics of
ankle foot orthoses, AF0s, are investigated and
an ankle joint function for AFO is designed and
discussed. A series of research on gait with AFQ
has indicated that mechanical characteristics of
AFO influenced gait pattern in initial phase of
stance. We investigated some AFOs and found that
those stiffness to resist plantar flexion were
distributed between 0.2 and 2.2 Nm/deg. In order
to allow plantar flexion at heel contact, a joint
mechanism was designed, which could switch two
level of stiffness by adjusting viscosity of a
hydraulic cylinder. We analyzed hemiplegic gait
with an experimental AFO including the mechanism
and found reduction of abnormal forward incline
of shank immediately after heel contact at
favorite walking speed. This fact suggests that
variable stiffness of AF0 along with walking
phase improves hemiplegic gait in level field.
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AFO type stiffness [Nm/deg]
OMC-LH 0.26--0.46
elastic joints 0.17--1.24
DACS 0.75--1.43
Shoehorn 0.88--2.18

T2 TEBEFCOTH I WEFHT LA
& TR BRI THAD RS S T=0DEE S B
(IIHAMIE) D S EEEO0E X TOINREET—A >~
FNCH B HE D ZDEFHDE— AL FOEMIIE
IFEF e AT LD TELOTERERLAFO
DO¥E%E ZOMEE RO BREMEIC L VRO %o
k3 L BT —F ZMZ -IEERNORE SR
1TH 5, 2P, EFHOEEEZEHME LEZAFOI
FE LS REREEZEFEDODHHBHN T I TR
HEDERZDTHRETONR E LRV,

Zhd b 0.25 5 2.2Nm/deg D RIMERHE % 15T
ThoAFOONGEDSHITRICHT 2 L
BeL =2 %, 22T, ZOEM AR LoD
HBEATB-OHMES) VAL A= b
EAFOBIBICE T2 e aE X ERITo 2

ZOFREAF ODFRENE A Z MR T 2 725, A
2FLE WS IEBITE BT RAEE LT 6.2deg/sec
DEFEET, BREEMD 27%. 37%. 53%. 63%.

30 T
[Nm]
-E 25 4=
[0]
£
3
7% Visc.
o0 4 87% visc
73% visc.
15 o
63% visc.
53% visc.
b
37% viscC.
- -‘_ 27% visc.
7 R | de L 3
0 [deg] 10
<< dorsifl. Ankle angle plant. flex >>

R2 AEAF ODIERBE— A > b (6.2deg/sec)

Fig. 2 Resistant moment of the prototyped AFO at

6.2 deg/sec

=2 A F OOKEERNE
Table 2 Plantar flexion stiffness of prototype AFO

Viscosity relative
scale [%] 27 37 53 63 73 87

AFO stiffness
[Nm/deg] 0.25. 0.29 1.05 150 1.75 218
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switching mechanism
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Fig. b Gait parameters under different viscosity
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Fig.6 Motor control circuit loading board
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controller
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