140-131 Yoo d o leuid 15 093 1394 (113359 )3 (w30 SuilKo wIigo Alxo

gy ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir j,.;‘g;:%;

b PAEUST e o Con g - mé g &0 3 Sl (8351 D wyy
e lio (83 31 bl 9 b 08

3 YT (58I Ldy O alil (sl wane P Juya o yo FouljSla ol e

Bl o bl g ino oS (Sl i ) ol S gl =1
b el Jlgyedss (ixio ot (Sl osige okl =2

B o bl g o Sl (Sl it sl =3
dardel@nitac.ir 484 s, sgio (b *

LRXVLES

Al Ol

25 0575 5 (punbliie s oS & RS Siga)la K05 S 5,5 s Ko S 55 i) (5550 e 2 S 3
£95 3 55 35 9 435 odlatul (ogme e gy 3l (il e 3l 0l )y s JUB) (g5 i (prblite (lape e (gl el
Cuwd & (555l ol Glagts (qwyp 53 & bl 1l 0ad 4B a5 )3 (Shed (il g (ip JSE S Caogad b Sidgers

JolS" g3 dllas
1393 ;55 5005 05 1l
1393 (L115: ol

1393 5109 culs ,» 4

G A gy Sy )l Cmnl s 1830 (L |y s 3 Slos g (6551 ol 03930 (e o S o ) S5 Gly 3]

o e oS Sin g ) S5 ol L iy ol 3 ol 038 55,5 IS & oS 3 Gy (530 5 s o o sl e
ssie 43S el ploS and dwgy oyl ) byl Jlesl Sl Jobs s s c¥ole olRiws Jo (sl e 5 00 bt e il
e s it 035l i a5 > Mo oy 306 o o sl 003 ) o i (s Lk s e o
9550 & (ol ogMe o 005 (gt b i i S g5 Gy 6L, 35 5 i S,y 5 55 S 15 5
55 Sy to o 3 2o cde 33 o0 S5 o (it (sl Aol (o] S 35 i Gl s a1 11 0

ol

Investigation of energy harvesting from vibrating nonlinear Timoshenko
beam under base oscillating with electromagnetic energy harvester

Behzad Janizadel, Morteza Dardelt*, Mohammad Hadi Pashaeil and Reza Akbari Alashti?

1- Department of Mechanical Engineering, Babol Noshirvani University of Technology, Babol, Mazandaran
*P.0.B. 484, Babol, Iran, dardel@nit.ac.ir

ARTICLE INFORMATION ABSTRACT

[ Downloaded from mme.modares.ac.ir on 2024-04-27 |

In this work, nonlinear electromagnetic vibration energy harvesting from cantilever beam under
base harmonic oscillation is investigated and the effects of electromagnetic parameters on
behavior of system are considered. For modeling assumed mode method is used, and beam is
modeled according to Timoshenko theory, which includes shear deformation and rotary inertia.
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Keywords: In energy harvesting the frequency response of the system is very important because it shows the

Electromagnetic energy harvesting best areas for energy harvesting and is a good criterion for designing energy harvesters, hence a

Nonlinear vibration semi analytical method is used to find simply the amplitude of oscillation in terms of excitation

Complex Averaging method frequency. In this method, at first equations of motion are solved with complex averaging method

Arc length continuation method and the obtained equations are solved using continuation method. For validation, comparison
between results obtained from numerical and semi analytical method is given. Also, comparison
between linear and nonlinear system, and stability of periodic response and their bifurcations are
given. In addition, in order to compare the effect of number of mode shapes and convergence of
solution, frequency response of one, two, three modes and four modes cases are compared with
each other.
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