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Note on switching stiffness structure for ankle-foot orthosis
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Abstract: In this study, discussed is a concept of ankle-foot orthosis (AFO) that is able to alter the joint stiffness in
accordance with the change of walking phase. The higher AFO stiffness is expected for the swing phase to guarantee the
foot clearance, and the lower stiffness is for the early stance phase to enabling smooth transition from the heel strike to the
foot flat. The ground reaction force working at the heel is employed as the switch input to alter the AFO stiffness. The joint
structure with internal boundary, whose closure is for higher stiffness and open is for lower stiffness, is provided for a
shoehorn AFO, and the compliant mechanism is combined to adjust the open-close of internal boundary depending on the
presence-absence of ground reaction at the AFO heel. In the context of structural optimization, the shape determination of
joint structure and compliant mechanism is considered, and test problem is demonstrated.
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.Joint structure

. Compliant mechanism

Figure 2 Schema of shoehorn AFO with switching stiffness
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(a) For higher stiffness

(a) Initial design domain

(b) For lower stiffness
Figure 3 Switching mechanism
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(b) Topology determined

(c) Initial geometry

(d) Geometry determined

LR ZAT 272, Fig. 4 @1, MR L Lo IHIEGEHE Figure 4 Sample shape of joint structure (right half)
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