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Analysis of Perforated Rectangular Plate Coupled with Fluid Using FEM
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Fig. 1 Perforated rectangular plate and surrounded water
(unit: nom)
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Fig. 2 Fluid and structure element in FE model

Table 1 Natural frequency (unit: Hz)

Solid Plate
In Air
—

Density*!, E*!
Perforated Plate

In Air
~—

Density"? \y

Perforated Plate
In Water
-~

Density"!
Density*?
E*!

Fig. 3 Flow chart for extracting equivalent material property

Extract Equivalent Material Property Result (Original) Result (Half Size)
in Air in Air in Water in Air in Water in Air in Water
Mode
(Solid) (Perforated) (Perforated) (solid) (Perforated) (solid) (Perforated)
Original p " =0.693 199 Original Original p', p"2, E"" Original p"', p"2, E"  Original
1 41.6 50 35.2 354 25 25.7 25 51.3 50.8
2 101.1 121.4 85.6 85.9 62.5 62.3 62.5 124.6 127
3 254.1 305.3 2153 220.1 158.7 156.7 158.7 313.4 321

Mode 1 Mode 2

Fig. 5 Mode shape of
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