[ Downloaded from mme.modares.ac.ir on 2024-09-19 ]

[ DOR: 20.1001.1.10275940.1395.16.4.27.6 ]

360-354 yo e 4 o lesd 16 093 1395 Hu5 (Y rSe SuilKe iy Alxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

(oD (Sl Sl pé (G110 K 1939 (65 ! oS Sl g & Klos dxfliag
s Sy b wlio g9y i oslatul b solo 9 2 gm0
20a 3BT Loty Sl Jlas

Fo05 ey oSl Ladlon iz bty -1
Fos oy ol (Sle pdine )| owlid)lS gommitily =2
ka_jahani@tabrizu.ac.ir 51665-315 i, sgiio ps™

LXVCES Ao oleWb!

J3e dlie !y ol ($oyxSUlg5m sloptams ;I ozl oo 1 39290 (SwilSe iyl 5 (g5 cudlyy calio slayig, J (SO JolS g Al
. . Do s e . e p 1394 507 :cal,

5 s (B oy ol &BF 3 oy 3190 4Y (S5 0,8 Sy 5 e 4 (SoyiSllaie (5l eaiiS sl (oolil 4 1394 Aijn “i
oolide By (Gilwdn (o il e e 3 pS1 Y alee olSiod Ll 0 Bld (eSde (il i jo (it e (Sl Sl KidysS 1395 c.igos 11 culs s )
e 3 b gt sl el &S 36 gl gl 0dd o5 L s K i35 51550 b ol 0ad > alis Sl ol o ok
Sy a1y ad g alpe oy 5l Gl den K 8,5 a5 dad e L5 guls 35S e LB sy pge (oudlS B gy &3 el
SHP Ol Al § S0 Gl aey S cew cupd ol GBI Bleie (b)) Cuyd 0l Bpas 3 M (g5 g e Skt
g ahel> o 3Slo ol )3 15 iy o 5 4y (ilate gusly jl alon G o (03 b (oS et iS5 (B s Sl Ll 2gd 00 Sz S sleorlie sy

S okl s & ol sl (690 Gl oz 93 BN (8,5 )5 ez e 4 390 ot (alpd Sl it 55 ol
SitlysS oyt g d9dee 0ad Cudby ol periSle 5 (il ) SR e (RSt (B aps SIS cud o
il o Gl Sl dons )3 g i) el g (B il el cWolee 3 (b d

Investigating the performance of piezoelectric energy harvester including
geometrical, damping and material nonlinearities with the method of multiple
scales

Kamal Jahani*", Parisa Aghazadeh’

1- Department of Aerospace Engineering, Tabriz University, Tabriz, Iran
2-Department of Mechanical Engineering, Tabriz University, Tabriz, Iran
*P.0.B. 51665-315Tabriz, Iran,ka_jahani @tabrizu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Employing piezoelectric systems is one of the suitable methods for harvesting energy from mechanical
Received 28 December 2015 vibrations available in the environment. In this work,single degree of freedom model for cantilever
Accepted 01 March 2016 beam with piezoelectric layer is considered. Simulation contains nonlinear coefficients like: stiffness,

Available Online 30 April 2016 damping and coupling coefficient. Governing system of equations is solved by multiple scales method.

First, by assuming one term in approximate response, the effects of all nonlinear parameters on

Keywords: ; i . .

Energy harvestin frequency curve are investigated. Results show that assuming only one term in response evaluates the

Nonlinearity effect of nonlinear damping correctly. Increasing this coefficient leads to reducing the range of

Multiple Scales method excitation frequency and maximum harvested power. But one term assumption could not assess the
effects of nonlinear stiffness and coupling coefficient logically. In this case, the peak of frequency
response curve is independent of nonlinear coefficients. So for obtaining accurate results assuming at
least two terms of response is necessary. Results show increasing nonlinear stiffness coefficient
increases the maximum harvested power and the range of excitation frequency. The effect of nonlinear
coupling coefficient is a decrease in the maximum power because this coefficient increases the stiffness
of the system.
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