EREECE PRE]
20174E10

oW 5 OF
PIEZOELECTRICS & ACOUSTOOPTICS Oct. 2017

XEHRHE:1004-2474(2017)05-0711-06

ALL L s — —1 /s = SFL S

WimEm e N EBIRZNERFEMIZIT
F M, 0N, PR AR, AR
b B TR R ER S SR E K & S 900, b st 100081)

W OE B AR AT RS A0 D o R AR T 3 S 5 B R A M S BB AR R T R L X sy
AEHE 5 (R AR 45 A 1 B D S Hh SE AR AR AR AR RE Y 5 T RE 7 B2 PR . SO T T — b N R A U R R
JE LT RE S5 H 76 R K BE R 5 A IR LR 24 00 3% 00 S5 Tl b 00 Ak (7 A8 25 40, 3k — 2B 31 750 3 40 0 i oy v S 9 9 17 B At
G BUR LSS s R Ui R S U YL P R R e Wy R AN (SR TN e o 2 7
I IR (7 AR 45 F (0 i 1 L P 5 R W Ak D B P 56 R O S8 SR IR MR SR AT I UE . 45 SR W L A HE R ) B Ry
5 mm, Fi L {7 B8 25 44 3R A5 f R A 0 1S B 6 L o e A 1 i i 0k [ B R B 2 e BEL T 00 H R A KRR R 1
YR G EE R R R FREA MY L5 A% IR IRIME T2 7 He,

KRR TR LA R (R REAR TR RE R A s A RE IR 5 B B B R

B4 K5  TN384; TP212 Xk FRIRAD : A

Structure Design of Piezomagnetoelastic Energy Harvester Based on
Double Cantilever Vibration

DONG Xinbo. LIU Haipeng. CHEN Linxiong, GAO Shiqiao
(State Key Lab. of Explosion Science and Technology, Beijing Institute of Technology,Beijing 100081, China)

Abstract; The improvement of the output power of the existing nonlinear piezoelectric energy harvesters is main-
ly realized by changing the structure or introducing into the nonlinear elements. However, these methods have limit-
ed ability to improve the output power of the devices and broaden the harvesting bandwidth. In this paper, a double-
cantilever piezomagnetoelastic structure is designed to optimize the harvester. In addition, by setting permanent
magnets, the output voltage can be further improved, and the bandwidth can be broadened. The double cantilever
structure is equivalent to a cantilever with complex boundary conditions. The working state equations of the piezo-
magnatoelastic energy harvester are deduced and the relationship between the output voltage and the space of the
permanent magnet is obtained and verified by experimental. The experiment results show that the maximum output
power is obtained when the distance between permanent magnets is 5 mm. Under the optimal permanent magnet dis-
tance and load resistance, the output power of the double cantilever piezomagnetoelastic energy harvester is 1. 5
times as much as that of the conventional cantilever energy harvester and resonance frequency decreases about 7 Hz.
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