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Piezoelectric Phenomena
18804F: Curie, .t P., 1880, Bull.soc.min. de France, T.3.pp.90-93 ; Comp.Rend., T.91,pp294-29
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~ Mechanical forcing

» Modal equation governing response:

L
mm+%wmm+w%m+me%m+m /m 2)W,(z)do
L o

Mechanical damping Voltagefeedback acts to
. . reduce mechanical forcing
» Electrical equation:

— When electrical scenario consists of solely a load resistance

V) V(D) _ ow, ( )]

{ J

-(£)

T
Electro-mechanical coupling

e Assumptions:
— Euler-Bernoulli beam - long and slender.
— Negligible piezoelectric electrode thickness and adhesive thickness between
layers.
— Effects of adhesive layer, i.e. reduction in stiffness and slip between layer,
negligible.
— No electrical circuit losses occur.

e

HREEHEQLHOERETEETIL(1)

« Certain geometry changes result in segmented structure.
— Modelling using transfer matrix model:

First element Second element Third element
x5 AL, Bty X1, p2As, Eoly 33, pA1, Bty

1 | | L

Ir 1 1,1 ),

i H | 1

i H

H i | i

f' Section 1 H Section 2 1 Section 3 H
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6, 9, 6, O 6, 6,

2= 2 | o (=2 2 z={ 2 |m2a=| 2 e
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« Computational speed - numerically solved in MatLab.
« Provides accurate representation of natural frequencies and
‘ mode shapes.

Readily adapted to further segmented / bimorph / multi-layer
harvester configurations.

» Excitation assumed harmonic at constant frequency:

wy(t) = Yo't

« Steady-state displacement and voltage:

— Assume harmonic response in generated voltage and
displacement.

— All studies performed close to fundamental frequency - only
information regarding

— Further modes can we(z.t) = Wi(z)
be included through
summation of mod=al

Q- iV ]w

information. _ GQidiiw
— Model validation Vit = (f~'12 *WZ) + (271w1w)i ot
achieved through Ri¢iw ¥ (m o 1 )
‘ experimental work (wlz = uﬂ) I (271w1w)i CyRicad
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