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We propose a novel system for generating vibration power using composite amorphous ribbons as an
alternative to cantilevers. While the cantilever is effective for narrowband vibration, the structure of this system is
effective for broadband vibration. To prove the effectiveness of this structure, we measured the change in magnetic
properties of the composite amorphous ribbon with and without compressive stress applied and and the power
generation properties under vibration with a low amplitude and arbitrary frequency. In the measurement of the
magnetic properties, the change in magnetic flux density tended to increase as the strain increased. In the
measurement of the power generation characteristics, a power generation of 19.2 uW was obtained even at a vibration
frequency of 700 Hz and an amplitude of 450 nm, which is not the resonance frequency. The theoretical and
experimental values from the two experiments were consistent, confirming that the inverse magnetostriction effect
was responsible for the power generation. Therefore, we conclude that the novel structure for generating vibration
power using composite amorphous ribbons is effective for low-amplitude broadband vibration.
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Fig. 1 Schematic diagram of structure
for vibration power generation.

Table 1 Comparison of new structure and

cantilever.
Points < trll\lIlere Cantilever
Available frequency bands Broad Narrow
Uniformit

of bias magneti}c, field o A
Device strength O A
Ease of installation A O
Power generation B o

by bias magnetic field

O: Good, A: Bad, — Not at all

3. REAE

3.1 RHDERAE
2605HBIM O 7 /L7 7 AR AT 0T U T, o sk
120 GPa)% 20 mm X 100 mm (2810 H L C, EAA S mm X &S
20 mm (Z72% KO IZRRICID S, ST, WRHcaus
1TV, B CRERESMEDFRE « INTREDEERY 21To72. £
7o, BEBAIESCm A DM E& B E L CRIROTELT 7 AT
R BRI RIECY > 73R« 1.67 GPal) | ZHDIALE AL
119, Hk B o7=T 7 7 AU R L SN LR 246
AbEETE I EAETEL7 7 AR EvD) O
DN ZATNT BT OELE 2 mm DR % itz
F7AEEIER I, FBHEPHICIS L7 12 mm OIFE THHE 60 um
DA )% 3840 X — BNz, Fio, TENLT 7 AU R AZBH
DN DR & DERciiiZe A 7 AR 8.3 kKA/m 3D L9 1LF
IR 275 mT, EAA 2 mm X 5 S 2mm OY~ U 7 L
I Mt 9 DEFNZAFATEERH ISR LT,
3.2 [ AENANERD BH B#R D BIE
WETENT 7 AV R OBEEREL, TEIEINF T To7

Fig. 2 \Z~9 L 972 BH /V—7 |k L—H—10445 L 30kl
N IER ) 2 FUIN L7RRE CINE CE B L 2 Ic Lie. s/
OEPIMI AR EZFA L TRBY, HINS I3 SR~ HEE L 3%
EHNBEH LTz, YL /A RaA Uk v 0.1 Hz OIS
TS 2SR OBIDATANCEIIN L, 900 & —>ORaHi=iA Wb
F1% NI HHLD DAQ 77341 A THiARY, PC T LabVIEW (2
L VHIEL T BH #ifa157-. —o& ZENLISIC L v itEl
IXECKC 1314 ppm JEMZSE L. 2o, @klafngkd s
TEINT 7 AN R LGN VIR L 75 LIRS, FUN
LTS i bR L.
3.3 BES=E

BIBRCIL Fig. 3 DEEEMRZ HWT, MAirE &
REEOMICEA T BN 7 7 AU R Zfed, 5N EAE
RN D K H 12 700 Hz OIRE 202 7=. 700 Hz 135
FAE CTHIE SN B ER 1D RO O @Ry & L TED
7. ABHLOREAIZ LY BH #i#E 5RO - R A
T ARG 8.3 kA/m ZHIIN L7 IREECIRENC X 20571280
b é, REOFE IEPNTZa A VN THHEDRIZ L
DEEHNE ORI L, BENSFEET L. BAEE
FEZR L, BRI AR LT,

FEERRCTIRFMRIZ, L—%— Ky 77 —EMFHLDV)
AWM ERE EIT o 7o, JIE LT BN & HlED
JEMEE AR L. BEIBRCHE I SN Mg EL{b
B L EAEE R BH Mhi# bR E 2B ME & el L, FE6k
DEEMEETER LT,

Composite amorphous ribbon

/ (= Pickup coil

Am orphous ribbon

Fig. 2 System for measuring B-H curves.
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Fig. 3 Schematic diagram of the constructed setup

for harvesting.
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Fig. 4 Change in BH curve under compressive stress.
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Fig. 5 Relationship between strain and flux density change at 8.3 kA/m
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Fig. 6 Generated voltage and flux density change
during power generation experiment.
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Fig. 7 Strain and displacement
during power generation experiment.
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