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Development of Immediate Fitting Socket System for Artificial Leg
(Evaluation of Strength and Casting Performance)

Kazuhiko SASAKI* and Kinya FUJITA

* National Rehabilitation for the Disabled Research Institute,
4-1 Namiki, Tokorozawa-shi, Saitama, 359-8555 Japan

Making of an artificial leg takes longer term up to two months because of the repetition of the
test walking and the socket shape modification. In this study, we developed the Immediate Fitting
Socket (IFS) system which enables immediate test walking and shape modeling for casting. IFS are
constructed of an outer shell and a particle containing bag, whose rigidity can be controlled by the
applied negative pressure. The three point load test was performed to evaluate the strength of the
particle containing bag. The effect of the surface material, particle size and negative pressure were
examined. The particle bag consists of two materials with different elasticity, 0.5 mm diameter
particles and —650 mmllg negative pressure possessed rigidity equivalent to polypropylene. The
shape modeling performance was evaluated by measuring the circumferences of the models from a
plaster imitation and three amputees. The modeling error was less than 0.5% in plaster imitation,
and less than 6% in amputees. The polymer socket casted from the model was successfully utilized

by the amputee.
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Tig. 1 Experimental set-up for load testing
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Fg. 2 Dimension and partial cross section of particle bags
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(A)Effect of surface material  (B) Effect of negrative pressure
(C)Effect of particle size  (D)Comparisons to plastics
Fig. 3 Load property of particle bag
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Fig. 4 IFSsystem
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Fig. 5 Separated bag system

Fig. 6 IFS system for artificial leg
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Fig. 7 Fitting of the IFS system
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Fig. 8 Fillup partticles and static alignment
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Shape modification of IFS

Gait of IFS system
Fig. 9 Dynamic alignment and shape modification
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Fig. 11  Circumiference of stump and copied model
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