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Abstract

It is very important to understand the vibration and noise characteristics of a structure to
develope quiet machines and lessen their noise. In this paper, the vibration and sound radiation
characteristics of a simple and a bar-stiffened plate have been investigated using numerical and
experimental techniques. In numerical process, FEM analysis has been performed for the vibra-
tion level ; the time-space squared and averaged velocity and BEM analysis for sound radiation
parameters ; sound power and radiation efficiency. In experimental process, FFT signal process-
ing method has been used. While a power from an exiciter is applied to the the structure by using
a point contact, sound intensity and vibration level has been measured. Based on these two data,
the radiation efficiency has been calculated. Results show that the radiation efficiency for the
stiffened structure increases compared to the simple plate, due to the extra edges provided by the

stiffener.
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Fig. 1 A simple plate.

Table 1 Material property for the simple plate.

Material | Young’s modulus |Density { Poisson
(GPa) (kg/m?®)| ratio
Al 71 2700 0.33
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Fig. 2 A stiffened plate.

Table 2 Dimensions for the simple plate and
stiffener (mm).
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o Structural analysis
-FEM

'

o Velocity condition

'

o Acoustic analysis
-BEM

'

i{;ﬂKirchhoff—Helmholtz integral Eq.

'

o Sound power

o Radiation efficiency

Fig. 3 Numerical analysis process of structural
vibration-acoustics coupling problem.
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Fig. 4 BEM model for a simple plate.

Fig. 5 BEM model for a stiffened plate.

Table 3 Data for BEA model.

Classfication Simple plate | Stiffened plate
Node 756 800
Element 700 764
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Fig. 6 Radiation efficiency . a simple plate. (BEA
result)
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Fig. 10 Experimental diagram.

Table 4 The specification of the experiment

equipment.
Instrument Specification
FFT Larson-Davis model 3200

Sound intensity B&K type 3548

SRS model DS-360
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Excitor B&K type 4810
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Fig. 11 Sound intensity and radiation efficiency for a
simple plate. (Experiment result)
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Fig. 12 Sound intensity and radiation efficiency for a
stiffened plate. (Experiment result)
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Fig. 13 Comparison of theory and experiment for
radiation efficiency.
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Table 5 Estimated value of the time-space aver-
aged velocity.
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4000 1.98E-04 0.082
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Table 6 The sound intensity value.
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250 -1.04E-04| 6.44E-06
500 -3.49E-04| 1.08E-05
Lactuar 1000 (10.285E-03|-6.35E-03 | 9.84E-05
2000 -9.65E-03| 7.47E-05
4000 -9.12E-03 | 3.53E-05
Fri‘;j; om0 | L
250 2.40E-04 | 0.100
500 2.33E-04 | 0.097
Tptene 1000 415.03 | 5.82E-04 | 0.242
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