I
PIEZOELECTRICS & ACOUSTOOPTICS

F38EH M

2016410 A Oct. 2016

XEHE:1004-2474(2016)05-0735-05

BENENRNIEEERBEARERETI

AR KA E KX, K &
AR R PULBH 7 LR 5 IR & 5 266590)

& OE Oy B O IR BE AR Bl B e A B VR R e e R SR T — X AR T AR B R D0 8 B IR R TR R G
JBE L SR FR G0 1 A A0 3 5 B B iR Bl AR AR DS TC 1 1 3 N E L AT TR L AR G (D I O P R R T R G
LB OCHEIE T R G I k] He v B S NI BE B s 0 R R L A ST 1 T BE AR 8 I B R Y . e F P BE LR
P M T 5 2 R R T ORI 7 R Y I B R Sl A B R 4 A AR 47 Hz I L 0 30 R A i i B i
DL 3 RS S5 s K R R G0 R R [ A AR5 L R 42~51 Haz, s KM L D R 6~10 mW, 3 SEFA IR A4

SRR < He HL R H 5 LG R 5 B T RICTS 5 SEAL 5 e U

hE4SES . TN712.5; TMI1 X FRIRAG : A

Analysis of Self-Adaptive Hybrid Broadband
Piezoelectric-Electromagnetic Power Generation System

DU Xiaozhen,ZHANG Longbo,ZHU Wendou,ZHANG Yan
(College of Mechanical and Electronic Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: The cantilever stiffness will automatically adjust with the magnetic force from a pair of permanent
magnets to adapt the environment vibration frequency. The new micro hybrid energy harvesting generator will ex-
tend the bandwidth and improve the energy conversion efficiency. At the same time, the pair of permanent magnets
can enhance the magnetic flux density for the electromagnetic power system. The theoretical model of adaptive
broadband system is establised and the effect of the magnetic force of the system on the piezoelectric cantilever stiff-
ness is studied. The numerical calculation results show that the output power drops tremendously without applying
the magnetic adjustment when the environment vibration frequency shifts away from 47 Hz of the natural frequency
of harvesting system. However, the resonance frequency expands from 42 Hz to 51 Hz with the magnetic adjust-
ment. Meanwhile. the output power maintains the higher value of 6~10 mW.
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