Design of 3D printable prosthetic foot
to implement nonlinear stiffness
behavior of human toe joint based on
finite element analysis
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Effect of the design variables (Auxetic structure)

(a)

-~
-
-

. ‘2 A
A - A

Maximum stress (MPa)

&

(d)

a
N

N »
o M

-
»

Maximum stress (MPa)

—
o<
S—

Maximum stress (MPa)

40

o
»

=

6s |

o0

5§ )

S0}

45 |

. . . -
4 ™ ..
- ‘ - : -
L L l\ : 9 " }
N .
L .~
o o0 65
Angle (deg.)
o >
" o
o.o 1. "”' .:
. . ..’v‘ ‘.
d" .
"
.
-
lr“ l-~ 18 |>~1

Width (mm)

70

(b)

1 00 -
098 .
:
-~
[~ 4
-
0%
085
(¢)
1 0
095
—_—
i
[+ 4
S—
0% ;
085
1 00 -
09s -
—
“
[~ 4
S—
AL LR
0 8S

e
-
s
-
5s ol 68 70

1.7 1.8 19 20

Thickness (mm)

-* -~ . L]

- | -

" -
5

\

\

\

50 $s 6.0 65 7.0 1.5

Width (mm)

08}

L

i

(4

-0
04}
10}
08|

o

-

(4

il
04}

(1)

10
08

I x

i

(4

- 06
04

-...
[ L P
g e
o -
f » .
Y :
L
58 60 6S
Angle (deg.)
" ®
o . o
.‘ » .o
-
L% .
..
1.6 17 18 1§
Ihickness (mm)
v
Y .5 X
? - "
. .. -
-
e .'
¢
S50 *‘* 60 68 70

Width (mm)

)

0

20

—
e
~—

Toe Torque (N)

ro
wh

20 4

15 -

10 4

Human data

10

T

v T
15 20

Toe angle (deg)

25

30




Design of 3D printable prosthetic foot

—
oo
-’

g2 2

Maximum stress (MPa)

&

(d)

A
N

Al
h

Maximum stress (MPa)
A
(=

E

A A
(= h
P —p————

Eo
N

g

e
M

L J
s » : =
.y
e . N
..I L ] . ' .‘-
- -
. ! L.
. i
‘ L J
20 24 28 32
Radius | (mm)
-
s’
’,
.8 /’
. ;l'
[ 3 - =
Q : ’/ -
. o
. K
n
- .‘/‘;
N o
| B 4
.’I
~
o
40 60 ‘ SA()

» Results
Effect of the design variables(Bending Zone)
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