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Development of a Manufacturing System for Artificial Limbs

Katsuhiko OSHIBA, Shigern HAGIHARA, Shin'ichi KASAL, Seiji SHIMIZU, Kazuhiro KIJIMA and Masafumi ISHIDA
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Abstract
In recont years the number of people having their legs amputated due (o traffic accidents or diabetes has been increasing. As a
solution of artificiul limb supply, some CAD/CAM systems are beginning (o be used for creating parts of the artificial limb. But many
sections of the manufacwuring process for the prosthetic industry have yel (o be antomated. Then rapid prototyping technology may be
an appropriate means for producing prosthetic sockets.
In this pgipcr. the abilily of laser lithography technology to make prosihetic sockets was tested. The details of the experiments arc as
follows:
{1} Construction of the production system for prosthetic sockets,
{2} Material testing (tensile strength, bending strength, impact test}
(3} Baovironmental test (humidity test, solar radiation test) |
{4} Structural load test  {repeated load test, breaking test, wear test) |
(5) Allergic reaction test.

Experimental results suggested the possibility of practical use of this system,
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Fig.1 Productive system for prosthetic sockets
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Fig.3 Completion of a socket design
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Fig.4 Laser lithography for producing prosthetic sockets
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Fig.5 Results of tension tesls
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Fig.6 Results of bending tests
Fig.7 Measuring position
Table! Resulls of 3-dimensional mcasurement
Before heat| After heat | Displacement Total
treatment | treatment (each axis) |displacement
X -0,0017 -0.0102] 0.0085
1 Y —0.0044 0.0021 -0,0089  0.2957mm
zZ 239.1455 2394410 -0.2955
X -60.4850) -60.1758 -0.3092
2l Y -6.5480) -6.4770) 00710,  0.3236mm
z 73.3457 73,2819 0.0638
x 11.9779 12,1439 -0.1660)
3 Y -81.6166 -81.5759 -00407]  0.1924mm
Z 64.6255] 64.7139 -0.0884
X 76.7614 76.76386 -0.0022
4 Y -6.5759 -8,4583 -0.1176)  0.1552mm
Z £8.1903 68.2016 -0.1013
X 174224 175449 ~0,1224
5 Y 58,2937 58.4488 -0.1551 0,2080mm)
Z 625274 625929 -0.0651

3.2 I oM X

Yo b - SRR O K E Fig, 8 12oRd. TERTEHIE,
Wl A % EALBMMMTH Y AEDITE L TERT
Wi, SEMEE IR oM AL F— IR M O 3 0 1
BETHL. F0dy, RILHHEE RSN & LT
YEGE, MEE T REE S &L AN AN
BRI RN Ol Ly Rk
EOBMMERSMICRBEINLLESFHL, FEYF
TRy Ay FEBOWICE, SRR g
E)H-Kr— PEMPABSEMIHATELLDL
Y, SRR HAE L SRRIFCHERT
ELWEEVEA $ 5.

S I

&

Impact en
=

m

=

Fig.8 Results of Charpy impact tesls
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Fig.9 An cxperimental setup of repeated load test
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Fig.10 Prosthetic sockets before and after compression test
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Table2? Results of FIS K-3400 test

Coating Anti weartest | Scratch hardness | Cross cut test
VAR 352 2H 0
POS 80 9H 10
EG 13 3H 2
1. % %
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Fig.13 The situation of going up of a bank.



Fig.14 The situation of a jogging.
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