Supplementary Information

Thermoregulatory integration in hand prosthesis and humanoid robots through blood vessel simulation 




Supplementary Fig. 1. Stress-strain curve of blood vessel mimicked fiber.
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Supplementary Fig. 2. Infrared image of blood vessel-mimicked fiber according to water temperature and flow rate control.



Supplementary Fig. 3. (a) Infrared image and (b) temperature characteristics of blood vessel mimicked fiber according to water flow rate and frequency.



 
Supplementary Fig. 4. Fiber volume change graph according to flow rate and frequency condition change.



Supplementary Fig. 5. Photo image of blood vessel mimicked fiber placed on a mannequin face.



Supplementary Fig. 6. Photo and thermal infrared image of Bare robot’s hand.




Supplementary Fig. 7. Photo image of blood vessel mimicked fiber placed on the robot hand.


8

image3.png
[

Frequency (Hz)

N
|
| |
d

Flow rate (cc/min)

»

110 182 278 3.65 447 539 6.26 7.16 7.96 8.94 998 1100
P ‘ r—
L _=—"—————=-—-_
[ -

I P ] [ P F— — —
. I e e — i i
(RN (NN N U FU_—_————— p_—_—

e L S . e S I S

[ T | —

8 !l )t
e e e i ] N | —
Flow condition: 60 °C — 15 mm

60 - Flow rate (cc/min)

O 110 O 1.82 2.78 3.65

O 447 < 5.39 626 O 7.16

50 - w 796 O 894 © 998 + 11.0

30 FooE oo

Temperature of fiber (°C)
Y
o

N
o

6
Frequency (Hz)

39.5°C

20°C




image4.png
4 (Flow condition:60 °C)

= | Frequency

° 0 1Hz © 2Hz 2 4Hz .
B 3r Vv 6Hz ¢ 8Hz A%
= g -
w | %: :’

o e

: 2 | '%§

© 0ot

L

o ’ I§
I

- | za¥

3

s | &%

> 0t , .

1 3 5 7 9 11
Flow rate (cc/min)




image5.png
-3:52°C,4.47 cc/min, 2 Hz
" 4-6:54°C, 5.39cc/min, 2 Hz

~
]





image6.png
Visibleimage

Infrared image

36.5 °C

20 °C

30 mm




image7.png




image1.png
Stress (MPa)

1.4

1.2 |
1.0 |
0.8 |
0.6 |

04

0.0
0

0.2

Blood vessel mimicked fiber

| L | 1 | L | L 1 1 | L |

100 200 300 400 500 600 700
Strain (%)





image2.png
Flow rate (cc/min)

_—

1.10 1.82 . 3.65 4.47 5.39 6.26 7.16 7.96 8.94 9.98 11.0

O
N
g
=]
=
©
S
@
o
IS
o
z
Ke)
T

Flow condition: 2 Hz





