F41BH 2 E B 5 5 o Vol. 41 No. 2
20194F4 H PIEZOELECTRICS & ACOUSTOOPTICS Apr. 2019

XEHES:1004-2474(2019)02-0301-10

ZHEERRNESEWERAARSHRE

Keg 2 EER . XE A R, BT

(L. PR RS HUBL LR 22 e B PG VG4 71005452, BT 5™ AL M 256 45780 A WA T 3 5 50 50 % L B VG P4 %€ 710054)

W OE T SOR A TAEN & R IR 3, R He Fi I 3 BE 4t 0HE R 40 S BLRE 0 2 SR B A TR AR
B A R A e A {8 e R S PRI TS e B A IR L S 4R P R e AR B Y T PR A
e LI R AN IR BN B e 2 AE R ESR . FBUFRBRCRART o A far 38 i He LR 3 R S0 AT R R SR — A BB AR R U Y [
B, 25 AR R R IR B0 PR R R AT BERCR A RGE AR . R SO AT AR R B U A B e oy X RS 4
BT [ 9 502 2 7E 22 07 1] I 3l g 5 WOAR J7 T A B9 AR B =X B R AR 2ok TR A0 L T R K S T A A 2
75 ) 4R 2l R et U A R e R R T B s de e s DR B T R b RHR T RE AR L IR AR R T R 2 R G 8l ) 2
RACAR BE S A L A B I 9% 55 5 i % 22 07 [n] s WL RE SR WUSR ER AT TR .

IR - AR S R AE B IR B R B W s RORAR I 27 1) 5 SE AU

hE 4SS TN384;TD67; TM919  SCHEEFRIRAG: A  DOI:10. 11977/, issn. 1004-2474. 2019. 02. 031

Research and Development of Multi-directional Piezoelectric
Vibration Energy Harvesting Technology
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Abstract: When the coal mine comprehensive mining equipment works, it will generate large vibration. The pie-
zoelectric energy harvesting (PEH) system can be used to collect the vibration energy during the mining equipment
working and realize the self-power supply of the wireless monitoring node of the mining equipment, thus the prob-
lems such as limited service life of traditional chemical battery, difficulty in replacement and environmental pollution
are expected to solve. The resonant frequency of the traditional linear energy harvesting device is difficult to meet
the complex and variable requirements of external vibration, resulting in low energy efficiency. How to improve the
energy harvesting efficiency of piezoelectric vibration system is an urgent problem to be solved. The multi-direction
is an effective way to improve piezoelectric energy harvesting efficiency in complex vibration environments. The re-
searches on multi-directional vibration energy harvesting by domestic and foreign scholars from the two energy con-
version modes of impact and cantilever beam are summarized and analyzed in this paper. The efficiency improvement
technology of multi-directional vibration energy harvesting system is analyzed from the aspects of array, self-tuning,
non-linearity, frequency pumping and elastic amplifier etc. Finally, the prospects of multi-directional piezoelectric
energy harvesting technology are presented from the aspects of using new piezoelectric materials to enhance energy
harvesting efficiency, the engineering applications by considering non-linearity and multi-field coupling dynamic opti-
mization of energy harvesting structure.
Key words: piezoelectric energy harvesting equipment; vibration energy harvesting; efficiency improvement;

multi-direction; wide band
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