Appendix C. Point absorbers on SS beam

The system modeled in this appendix is a simply supported beam with P absorbers and a
piezoelectric patch (PZT) for the excitation. The model for the piezoelectric patch was
obtained byGibbs and Fullef49].
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Figure C.1: Modeled system

Figure C.1 present the model investigated in the appendix. The devices added to the
simply supported beam are referred to the center of the beam. The differential equation

for the system presented by figure C.1 is expressed in equation (C.1).
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This equation is reduced using several assumptions and change of variables:

w = we ' (C.2)
B . B a? _w _ M,
-w=Dlww with D)=— 9 a=% and Q= €3)
1_02 +J wr C

101



102 Appendix C. Point absorbers on SS beam Pierre E. Cambou

o'w +B'w= LD(a))wé(x— x,)-D

ox* AR

o
L%
D@‘D
m
|
N |N|_
54
[
|
LI
+
N[

The general solution for this equation is:
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Applying the boundary conditions:
O
a/\/B—7b =0 Er&z = A3 A4 =0
afe O 0 p_0m (C.7)
owef-o g ATL
B 020

Therefore, the solution for w has the following form:
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Using the orthogonality of the mode shapes equation (C.5) is multiplieg, tand

integrated over the length of the beam:
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The order of the system is truncated to N. A set of N linear equations is then obtained.
This system can be presented in matrix form. This time P different absorbers are taken

into account.
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[Z]ppis diagonal matrixZ,; = K;D, (w)

anthfI d31A¢ ’

M}y is a vectorM. =
{ }N I 6pr§hz

With the A, coefficients known, the transversal displacement of the eanknown (cf.
equation (C.8)).
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