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ABSTRACT

BEA{Boundary Element Analysis) based on Kirchhoff-Helmheltz inlegral equation 1s widely used in the

prediction of sound radiation problems of vibrafing slructures.
dislribution by BEA can be poseble f and onlv

described correctly

If dynamic hehavior

Accurate estimation ol sound pressure
of the relating slbructure was
. Another plausible method of sound radiation phenomena could be the NAH (Nearfield

Acoustic Holography) method, NAH also based on the idenlical governing equalion with BEA could be
one of the best acoustic 1maging schemes bul it has disadvantages of the complexity of measurement and
of the need of large amount of measuring points. In this paper, mocal expansion melhod 15 presented lor

taking accurate dynamic data of the s

tructures efficiently,

This melhod makes use of vibralion principle an

arbitrary dvnamic behavior of the structure 15 described by the summation of Lhat structures mode shapes

which can be calculated by FEA easly and accuralely Sound pressure feld from

=]

vibraling flat plate is

calculated using the combmnation of wbralion signal on thal flat plate from experiment, and of the natural

mode shapes from FEA. When sound pressure field from vibration signal 1s calculated the wnportance of

the phase mformation was emphasized.
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Table 3 Description of [ist 10 mode shapes

( & : length of x, & : length of W
No. Freq. (Hz) ! (A, Ay
1 680371 (1 éb& L4 Iy)
2 14.86550 {(Lulk, O
3 15.58862 (D, 1—”2 A
q 19.13929 (M b, v}
5 3692222 (lic, 14
6 42 78980 Pealk al center
7 4577336 (1%, 4 A
8 h4.53943 (Y&, 10w
9 67.16016 (L&, 1)
10 75.66618 FPeal/Valley

Fig. 2 Mode shapes {from lesl

Table 4 Correlation of resulls

from bhoth fest and

FEA{T: Test. A: Analysis, X: Not appear)

I\,’l{Ode Ns Test | Analysis | o (S;aﬂge MAC

1 1 8032 6.80371 -13.167 0.957

2 3 14923 | 1558862 4,836 0.852

3 2 15,300 1488550 ~2.288 0852

q ] 15071 | 1913029 {1181 0975

5 5 33711 | 3092222 0.851 0913

6 & 45344 | 54.53943 13.560 0843

7 7 48115 | 4577336 -5.030 0801

8 6 5T.268 | 4278080 -25.020 0617

9 X 60.011 — — —

10 9 66.782 | 67.16016 0.408 0.958

11 X 81.598 — — —

12 X 83447 — — —

13 X 84 964 — — —

4 10 — 75.66615 — —
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Fig. 4 Accelerance(Top). and acceleration distribution
wrt frequency(Botiom)
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