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This study reports on an analysis of the deformation and stress on an orthosis
using its 3D shape data and finite element analysis software. The analysis is based on orthosis load data
obtained from ambulatory data of healthy participants and orthosis users. First, the forces acting on an
orthosis during ambulation of participants were measured using a six-axis force torque sensor installed
in the calf section. The data revealed that there is a significant difference in anterior-posterior
loads, which may be an important evaluation index of orthotic ambulation, between orthosis users and
healthy participants. These data were applied as an external force to the orthosis shape obtained using a
scanner and subjected to finite element analysis. Then, we analyze stress concentrations and deformations
of orthoses modified by trimming when a given load was applied to them.



26

AFO PAFO
AFO

AFO “

AFO

ANSYS

PAFO

PAFO

Plastic ankle foot orthosis

and

six-axis force torque sensors

One axis load cell
Dynamicstrain

measuring

—'l Interface board |

I PC recorder l

2 6
ATl Mini45

1 MC-20L



2
15
==(+)sSb
B g1
2 o5
o &
cg 0 —Average
gz
S 05
% 8 1
NEET (0
-2
0 20 40 60 80 100
Stance phase[ %]
A

2
15
g g1
E% 05
g8 O
s ; -05
28 -1
, o
2
5 0 20 40 60 80 100
H26-1-002 Stance phase{ %]
B
A
B
A B 5
5
( 29.6+ 14.2
67.4% 11.0kg + )
PAFO
10
o
@
o
A
B
o
o
2
Bo li -~ (+)SD
EERY
e ‘% 0 —Average o
LEEE
2
0 20 40 60 80 100

Stance phase[%)] o




@ B

10

@

59.8 11.7 B
Fx Fy Fz 20.2[N]
-2.85[N] 67.2[N]

B
60.8

14.9 Fx Fy Fz  29.8[N]
-8.39[N] 47.9[N]

®

==+ - non-linear FEM values

8
. 10 : B
? 6
Es (4)
£
-z 11
5’3 —— Experimental values
5, = 4@~ linear FEM values
1 B
0

0 1 2 3 a 5 6
Load (Kg)

5mm 12
15mm 12
13

12



o
13
Smm
16.0(mm)
15(mm) o
22.2(mm)
5(mm) 15(mm)

39

Vol .14

No.1 2014 9-15 http://www.jsem._jp/

Ichoro KITAYAMA, Tubasa KAWAUCHI, Ryoji

TAKAHATA and Noriyasu HIROKAWA, Kinematic

Analysis of Plastic Ankle-Foot Orthosis
Using Force Sensors, Journal of JSME

, Vol .13 special Issue,
§217-s221, 2013 http://www.jsem._jp/

6
— E— 3 — »
. 1568407 Y 4e7me07 82240 ngpior BT Joomeos 2B 1 40peod 90
2015 3 16
12 Smm  15mm
2014 11 22

0 oopaaa 1004889 . 009778 .OL4667 ... .0195%6 2014 7 12

13 Smm  15mm
®)
o 2104 6 28 ()
o 2104

2013 2013 10




http://www.waka.kindai .ac. jp/kigyo/work
s/public/pdf works/works pdf 41.pdf

€Y
KITAYAMA Ichiro
80426535

@

®

*



