Optimization of supporter configuration for ankle joint disease

Tomihiko OOKUBO, Takahiro TANAKA and Takehiko SUGA

Abstract To optimize the supporter configuration for ankle joint disease, a technique

using the contact analysis of a CAE system was investigated. This technique was based on

the thickness distribution of the supporter plate, i.e. the extention of contact area and

the reinforcement of bending stiffness were accomplished in this system at the same time.
The results obtained by this system are shown as follows:

(1) The contact began from 3 parts of the thenar region, the plantar arch region and the
side of heel region. Inverse deformation of the supporter in the rotating direction
occured.

(2) The adequency of the normal stiffness and analysis method were confirmed by
qualitative agreement of the experimental values and the analytical values.

(3) The direction of the new supporter configuration was suggested by the thin side plate
of the thenar and heel region, and the thick side plate of the ankle joint longitudinal

axis.
Keywords
Ankle joint, Supporter configuration, Contact analysis, Optimization, CAE
analysis, FEM, Finite element method
3w
P max 2 T 32
a=3 Jw ].-. l.!l.z. + t;vtz I
RERE:S E, J/{n"
T mx =031 P an
T max
80 max
26

T max

- 81 -

1999




1999

mm 10mm 70
o 180

240mm

ux=uy=uz=0, rotx=roty=0
ux=uy=0, rotx=roty=rotz=0
ux=uy=uz=0, rotx=roty=rotz=0

il
s

T

14
L1 -
mm /
K] T -t
mm 2 140, 76d |
e R
= as !
80%
140mm
190
( /'mm?)
20986
. i 392
9.8x 10
gt 438
"JE:E il E]

(@) 175mm

- 82 -



1999

30 60

18

M FX (N)

)

@

- 83 -



1999

18

10

=
7

=
s

0.3

wAmBEHSXY ( Nmm® )
=2

@
a
- 01 1
F+3.1 | E3. 5 B MEgHz
H—FRt
10 @
®)

N
B 9 10
™
oy
2 79-81 (1998).
10.
Vol46 No8(933 1184
11
10 p310  p3ll 19
11 98).
10
P318  P319 1998).
11

- 84 -



