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In this work, transmitted sound power control through a doubly curved laminated shell by the aid of RL-
shunt is investigated. Therefore, vibration equations of a doubly curved shell with piezoelectric layers
are firstly derived utlizing Hamilton’s principle. Then, the obtained equations are verified considering
the results reported by other researchers. In addition, by applying a shunt circuit, which is parallel to the
piezoelectric layer, the effect of resonant shunt method in passive control of the sound transmission loss
of the shell is explored. It is indicated that with applying the shunt circuit, and then tuning the circuit
with the resonance frequency, the amplitude of sound transmission loss has been significantly reduced.
In next step, by applying three shunt circuits, parallel with one piezoelectric layer, it 1s found that
passive control of this doubly curved structure can decrease the sound transmitted in resonant
frequency. Finally, performance of these circuits is improved by using genetic algorithm to optimize
RL-shunt circuit parameters. As a prominent result, it is shown that this method has an excellent effect
on improvement of sound transmission loss up to 80dB.
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Table 2 Piezoelectric properties.
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Piezoelectric layers

Aluminum layer

Fig. 1 Schematic of a laminated doubly curved shell geometry with
shunt circuit
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Fig. 3 Sound transmission loss comparison between present
formulation and results of Xin and Lu[5].
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Fig. 4 Sound transmission loss comparison between present
formulation and results of Talebitooti et al[16].
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Fig. 2 Sound transmission loss comparison between present
formulation and results of Abid et al[4].
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Fig. 6 Sound transmission loss comparison before and after using multi
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cad e aze jleslatal jlasw g L8 Sige Jlazl 28 jlages 6 S5

29 aal; 5 a5 ail e Lo ag alei slp ool azdF lai s S5
wileas e
w; =1,w, =05 29)
ald 5 dag 5 0i3E Cige JUid Bl ks ol San Slsges
a0 K5 j0 a5 jelailes )5 sanline 7SS o g s |y (silean
il ol s S anlben: i dy e 155 20 ogie 51 Sl sarangiios
osd 03,01 (30) ala, ;5 K w0 31 oudel Canny dingy ol
|
Ry = 0.0435 ohm, L, = 0.0241

R; = 155778 ohm, L, =0.0261
R; = 14788 ohm, L; = 0.0228 30)

g JUE ol agas odd diags caid s sl el ly 5l eslizd |
il g B J ool shicishE
G Sel g5le ang (al spdioe oaalia 8 JSL 0 4 jshiles
ot 2550 i o 80 31 it B wats 55 5 oy Jlisd cl
sl wlgioe silge Sih (slalae Sl sslinal C8F A Gy

sl a8l olbae

-40

-50

-60

=70

Finess

-80

-90

0 5 10 15 20 25 30 35 40
Iteration

Fig. 7 Convergence procedure in optimization by GA.
S5 gl abws 4 3l a0 2K g, T S5

175

Fig. 5 Sound transmission loss comparison before and after using a
shunt circuit.
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Fig. 8 Sound transmission loss comparison before and after optimizing
by GA.
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