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Development of self-powered wireless sensor system for automobile using magnetostric
tive micro vibrational power generator

Ueno, Toshiyuki
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We invents novel vibrational power generator using Fe-Ga alloy, iron-based magneto
strictive material, with large inverse magnetostrictive effect, good machinability and high ductility. The
generator is based on parallel beam structure consistin? of Fe-Ga plate wound with coil and yoke accompan
ied with bias magnet. In this research project, we established device configuration for practical applicat
ions and verified its hi%h power generation of 10 mW, high energy conversion efficiency of 30 %, and high
ductility by prototype of small size. In addition, large size device of watt order power generation was de
veloped to verify its scale effect. Frequency-up converter and multi resonant mechanism was investigated t
o widen frequency bandwidth. The wireless sensor system and remote controller powered by the device were f
abricated to verify their battery free operation.



COo2

200Hz 3mm2  20mm
4mw 20mW/cm3
2

10Hz
100Hz

2014 4
Fe-Ga (&Y)

@

®

*)
®)

2x 0.5x 11mm
Fe-Ga 200 300Hz 5G 10mwW

1T /
30%




2,3,4

DC-DC

, 'L

" AEM Vol. 21
2 pp. 222-227, (2013)
http://dx.doi.org/10.14243/jsaem._21.
222
B. Rezaeealam, T. Ueno, S. Yamada,
"Quasi-Static Finite Element Analysis
of Magnetostrictive Vibration Energy
Harvester™ Vol. 36
pp. 155-160, (2012).
http://dx.doi.org/10.3379/msjmag-120
5R003
B. Rezaeealam, T. Ueno, S. Yamada,
"Behavior Analysis of Galfenol Beam
Vibration Energy Harvester™ AEM

Vol. 20 1 pp. 138-143, (2012).
http://ci.nii.ac.jp/naid/11000943776
9

" AEM
Vol. 20 1 pp. 168-173, (2012).
http://ci.nii.ac.jp/naid/11000943777
4
T. Ueno, S. Yamada, "Performance of
Energy Harvester Using lron Gallium
Alloy in Free Vibration” IEEE
TRANSACTIONS ON MAGNETICS Vol. 47
10 pp. 2407 - 2409, (2011).
10.1109/TMAG.2011.2158303
, "'Fe-Ga
Vol. 33 2 pp. 88-91, (2011)
10.3379/msjmag.1101R004

53

MAG13-169
pp.79-85 2013/12

MAG-13-094 pp 51-56(2013/10
)

" ,Dynamics and Design
Conference 2013, (2013.8.27/
L] Pl "L

", 21  MAGDA
in pp.451-456,
(2012/

2011-109928
23 5 16

2011-203797
23 9 16



2011-265034
23 12 2

2012-155041

24 7 10
2014 53551
26 3 16
o 1
4905820
24 1 20

http://vibpower.w3.kanazawa-u.ac. jp/ind
ex.html

o

30338256

@

80019786



