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Abstract: Recently, energy harvesting technology is increasing due to the fossil fuel shortages. To compensate
problem of low generating power than other energy harvesters, many researchers have studied about piezoelectric
harvester for obtaining high output. In this paper, four kinds of unimorph based piezoelectric harvesters were
proposed and its generating characteristics were studied. Each of the piezoelectric harvesters has three, four, and six
unimorph arms, respectively, and the arms are symmetrically arranged from one central point. The centrosymmetric
structure of the harvesters guarantees more stable and multiplied generation than a cantilever-type harvester since
the arms of the harvester resonate at same frequency. Resonance frequency, output voltage, displacement, and stress
characteristics of the generator were analyzed by using a FEM (finite element method) program. Harvesters were

fabricated on the basis of analysis results. Experimental results were compared with simulated results.

Keywords: Piezoelectric energy harvester, Unimorph, Centrosymmetric structure, FEM

1. M 2 S32TE 5 S5 BooATh o] &EH T]=o] FI
7171 RoRetd 77 S5stiA AR o
Z1EAMEY AR /I oAl BEoz Aoy KWgt ofyx] stAY a2 RES] LAstL 9
A5 ol&st olUR] stHIAY 7Z]go] HAlstA ok o} ouA] SHHARL WAL oUA|S AAESH=
e o, vt 49, s @ 5 FHAA A & Jleolnz2 A4 oy 17e tA & 4 glon
& e AAAR AqURE A7AQ Asz vHlE A Aolnz nlgje] MR oAl Atdo] = 5
oANUx] stAY Zla2 A7MAlez §Esh= g Qlth olF gAouA] s ARS tHEAQ HAY ofjy
oA we 58S woln gk oleld BHOR AL A AlAHoln, YMEIE olBalel o] WK
AFNIRAL olgato] AR BHa7] T
a. Corresponding author; tgpark@changwon.ac.kr of e v|&1t =2 §&9 ARG zh=r} [1-10]
B o1 r}okst oFXo|| K] SHH|AE ZoA 7
Copyright ©2016 KIEEME. All rights reserved. 2 A st GRAUAl spEAE SoA 7t
This is an Open-Access article distributed under the terms of the Creative Commons A} 7]XH.0 0 Al HsE g8 7k O
Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0) © 2ol =Hol, w2 ouA ¥d &< Hc Y
which permits unrestricted non-commercial use, distribution, and reproduction in any % I 86] ﬁ—ﬁ\?ﬂji _/]\__7;]-91 [H?‘glﬂi Ec‘j_l_l%g %}g % ﬂ_

medium, provided the original work is properly cited.



gatgck ®Al st AL L old e BE e &
yeng sjuel ogede wAstc. 712 333
2o 15 FAFULE FEFUS B0l K85
A8l 60 Hz't H=S atRas)y Z21e ol
stof MAstGT. ©d USZY YRUHLAES 7|
woz 34 fyo] Ht US| FASYL 7Y
7] glstol gatassly An gy 4 A L )
i AFshAct
2. M8 W

Hl2tal Z(EW, CW), %
Al2te} Z10|(CL), 12 n

A(ET), BgA 4|
(EL), M2t SAI(CT), 7
(clamp)a} QI7tEl= %(force)é %QOE ARl &

N
of 3@ wi O Hn i} P

H(ANSYS)E o]-&sto] 1A}

= %% AASHA

YA AA= 100 mm ©]ste] ZolofA 60 Hz
#2 SPACH, /R4S (FEM)

EL=100 mm, EW=CW=10 mm, ET=0.2 mm, CL=30

mm, CT=0.5 mm9] &A7|5d2 3=(d8 92 N/m?,

U 8,270 kg/m*) S TAAY MAR ARSI

Table 1. Physical properties of PZT (lead zirconium titanate)
[PSI-SA4E].

Density (g/cm®) p 7.56
Curie temperature (Tc) °C 280
Dielectric constant K", 2200
, K, 80
Coupling factor
K, 51
(%)
Ks1 43
Mechanical quality factor Qm 70
Piezoelectric charge constants ds; 550
(102 m/V) ds -260
Piezoelectric voltage constant 233 28.2
(10° Vm/N) 231 -115
Dissipation factor (%) tan & 1.8
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Fig. 1. Structures of single and modified cantilevers. (a) Single

cantilever, (b) three cantilevers, (c) four cantilevers, and (d)

six cantilevers.
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Fig. 2. Dependence of voltage on elastic body length. Fig. 3. Dependence of voltage on ceramic thickness.
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