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Optimal Design of Disk Shaped Piezoelectric Actuator and Sensor

for Noise Control of Plate Structure
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ABSTRACT

Optimal design of disk shaped piezoelectric actuator and sensor mounted on the plate
structure is studied for the control of noise radiated from the structure. The sensor signal is
returned to the actuator through negative gain. Finite element modeling is used for the plate
structure and the disk shaped piezoelectric sensor and actuator. The objective function is the
total radiated sound power and the design variables are the locations and sizes of the
piezoelectric actuator and sensor. The optimal design is performed at the resonance and the off
resonance frequency and the results show good noise reduction.
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Table 1. Optimal design result at f=270Hz
EVIEMEEEEEE!

b (G) 30 1.92
by (%)) 100mm 61.8mm
bi(v)) 100mm 124.7mm
bs (X3) 200mm 243.0mm
bs (v;) 200mm 180.2mm
bs(r)) 10mm 13.9mm
by (1) 10mm 13.8mm
bs (1) Imm 1.38mm
bo(t;) Imm 1.38mm

2 A 3 (dB) 35.06 15.45
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BE $93F BExdA AH4A 9 nFd

U SAE X At vmate
B

HlFAF A &g F2o TbedE dolr
71 913 310Hzol A HHAEAE 43 H(Table
3). dutd oz " FAFHFAAY BA &F2
ol EAY LK RSwol oivet o Ao n
f Z=7 9% "xr] REA F 2FAFE
A717b 42 k. AR A A osd o
3dBE =9 AFAFE B d9¥ dAMA
Z1gt #AAZIE 25 dzZde] A4 gl
%3 BMZoR olFden d#e A7 o

HEe

43E

ﬂll

FAE 79, BAY AL E A s
W F le FAANINE AeRGE 5LHA &
SLLE °lE F US Ao FE BAG
Table 3. Optlmal design result at f=310Hz
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b (G) 30 3.8
b (x)) 100mm 76.8mm
by (v) 100mm 72.8mm
bs(Xx;) 200mm 232.2mm
bs (v;) 200mm 230.7mm
bs (1) 10mm 13.6mm
by (1) 10mm 13.9mm
by (4) Imm 1.39mm
be (t7) Imm 1.37mm
L= A 3t (dBR) 40.1 37.0
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