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ABSTRACT

A measured frequency response function can be represented as a ratio of two polynomials. A
curve—fitting of frequency responses with Legendre polynomialis suggested in the paper. And the
suggested curve—fitting algorithm is based on the least—square error method. Since the Legendre
polynomials satisfy the orthogonality condition, the curve—fitting with the polynomiéls results to
more reliable curve—fitting than ordinary polynomial method. Though the proposed curve—fitting
with Legendre polynomials cannot cover all frequency range of interest, example shows that the

suggested method is quite applicable in a limited frequency band.
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Table 1 Identified poles and residues of the lumped

model
Poles Residues

Real Imag Real Imag
-0.00341| 26.58185| 7.06 x 1077 | —0.00896
7, | 7000341 | ~26.58185 7.06 X 1077| 0.00896
"1]-0.00886 | 41.38287| —5.85 X 107" | =0.00027
~0.00886 | —41.38287 | —5.85 X 1077 | 0.00027
-0.00376| 26.58223| 5.48 X 107%|~0.00156
57, |0:00376 | —26.58223 5.48 X 107 0.00156
21/ _0,00808 | 41.35250| —5.68 x 107*| 0.00100
-0.00808 | —41.35250 | —5.68 x 107*| =0.00100

Table 2 Identified damped natural frequencies and
damping ratios of the lumped model

@, (radfs) | @2 trad/s) | 1) | G2 (%)

True 26.58 4135 | 0013 | 0.011
Cuve | H11 | 2658 4138 | 0.013 | 0.021
fitte )| | 2658 4135 | 0014 | 0.019

Table 3 Identified mass normalized modes

dod First mode Second mode
True | Curve—fitting| True | Curve~fitting
1 -0.691 -0.690 -0.147 -0.149
2 -0.120 -0.120 0.565 0.555
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(¢) Third mode
Fig. 6 Identified plate modes

Table 4 Identified natural frequencies and their
damping ratio of the plate

1st 2nd 3rd
Natural fr.(Hz) | 55.98 115.26 143.36
Damping (%) 1.51 0.17 0.048
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