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A pressure ulcer prevention system was developed in this study. Metal hydride
(MH) actuator, utilizing the properties of a hydrogen storage alloy which can reversibly absorb and
release a large amount of hydrogen gas, was applied as a part of the system. The MH actuator consists of
a bellows and a container of the hydrogen storage alloy as a source of bellows motion. The MH actuator
derives mechanical power from the internal pressure changes, due to thermal control of the state of metal
hydride i.e. heating for increasing pressure by releasing hydrogen from the hydride, and cooling for
decreasing pressure by absorption of hydrogen. Triaxial force sensor was applied to measure pressure and
shear forces working on the interface of the system and human body. By controlling temperature of the
alloy from 293 K to 313 K according to the force sensor feedback, the system achieved cyclic movement of
bellows expansion and contraction.



MH

MH
MH
MH
MH
MH
1] ) HEERE ) NEERE

(2]

- ZEHZRRAOE D ED
3] 1
2
2M+H, 2 £MH + Q

EEARENDE N LS ?
MH
5%

y

1MH
3 2
3
MH
3
1
MH
MH MH
MH
Me | 25 0.1 MPa
MH LaNi445C05sMnNg o5
1 2 MH




—:50°C o 25°C

10"

€ 100

g 10}

R

1+

10»1,

_2?“‘

1%0 02 04 06 08 10 12
KRFEFHLE (HM)

3(a)

ZE {51 (mm)

10

BEBHDEE (C)

120
100
80
60
40
20

(kPa)

Eh

MH MH

©
--- R E®

\ — WERREE

Fefd (9
MH
MH

MH
MH 3

MH

MH

MH

MH

MH
MH
4 MH
MH
MH
0.1 mm
50 mm
5 72
0.2%
MH MH

14™ International
Symposium on Metal-Hydrogen Systems

0.12
©
o d & =
s ¢ o =
H D XO—=Z
EO- 11 ) IR O—X
b
Jut =
< =8 :25°C
0.10
0 24 48 72
E?ﬁﬁ(h)
5
2
3 3
Touchence

MH

(4]



RO—XH A (N)

C)

(1]
(2]
(3]
(4]

20 N 6

MH

40

20 N

20

10

40
sof /

Befd (53)

MH MH

Heyneman A., et al., J. Clinical Nursing, Vol.
17, No. 9, pp. 1164-1173, 2008.
Hirose H., MB Med Reha, Vol. 75, pp. 21-27,
2007.
Sprigle S,, et d., JRRD, Vol. 48, No. 3, pp.
203-214, 2011.

MB Med Reha, No.38, pp.17-23,
2004.

113 |, pp.71-74, 2014.
3

Minako Hosono, “Pilot study of a soft metal

hydride actuator for a wearable rehabilitation

system,” the World Congress on Medical

(M

Physics and Biomedical Engineering (WC
2015), June 7™-12™ | 2015, Toronto(Canada).
Minako Hosono, “Development of a
Hand-Size Soft Actuator Utilizing Hydrogen
Storage Alloy,” 14™ International Symposium
on Metal-Hydrogen Systems, July 20"-25™,
2014, Manchester (England).

72

3 7 8 2014

HOSONO, Minako

70647974



