AL ARRNIR

134 24 - 19934 51 -
pp. 1~10 i * & I: !j
29| SRUFHE 9 /HE Fuedy Ty

Improved Structural Identification Method in Frequency Domain
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Abstract

Frequency response functions(FRF) are the most fundamental data for the frequency domain
identifications of structural systems. In this paper, an improved method for estimating FRF's is
presented. The new FRF estimator takes the weighted average of two conventional estimators,
Hi(f) and Hy(f), utilizing the fact that Hy(f) gives more accurate estimate at resonance, while Hy(f)
yields better results at antiresonances. Based on the estimated FRF's, the modal parameters of
the structures, such as, natural frequencies, damping ratios and mode shapes, are also estimated.
The effectiveness of the proposed method is investigated through numerical and experimental stu-
dies. The estimated results indicate that the proposed estimator gives more accurate results than
other estimators.
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T2 1. System model for measuring FRF.
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H 1. Estimated model parameters of SDOF sys-
tem

f.(Hz) €¢)) A(l/kg)
FRF | PA. CE. | PA. CE. | PA. CE

Exact | 2500 2500 | 200 200 | 300 3.00
Hih | 25.00 2501 | 274 220 | 250 296
HAD | 2500 2501 | 240 203 | 291 310

Hyf) | 2500 2501 | 272 219 | 252 296
HH) | 2500 2500 | 199 211 | 291 3.02

A is the modal constant. P.A. is the peak amplitude
method and C.E. is the complex exponenetial method.
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g 7. Schematic diagram of a rotor system and
experimental set-up.

H 2. Estimated modal parameters of 3-span bridge model

Exact H\(® Ha() Hs(D Hi(®)

f,(Hz) 6271 6.263 6.484 6.263 6.264

1st peak (%) 200 273 464 2.73 250
A(X1072) 4227 4307 6.017 4303 4527

f,(Hz) 9.190 9.182 9.436 9.182 9.182

2nd peak (%) 200 2.24 397 2.24 211
AX1072) 7.910 7622 1153 7.628 7.928

£,(Hz) 1156 11.61 - 11.60 11.60

3rd peak (%) 2,00 2.31 - 2.32 222
As(X1072) 2.785 2738 - 2.746 2.796

f,(Hz) 24.28 24.30 23.97 24.30 24.30

4th peak %) 2.00 207 443 207 2.00
A(X1072) 3.389 3313 7.726 3313 3344

A;, A;, A; and A, are the modal constants associated with the respnose at B and the excitation at A(its unit

is 1/kg).
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2@ 8. Frequency response functions of a rotor system(using Hanning window).

H 3. Estimated modal parameters of rotor sys-

tem

Hi) H(H H) Haf)

f;(Hz) | 50.23 5024 5024 5024

1st peak | §i(%) 025 020 019 021
A(1/kg) | 1213 1368 1361 1322

f(Hz) | 105.84 10582 10584 105.83

2nd peak| &(%) 1.55 148 1.55 1.55
A(1/kg) | 0717 0693 0718 0.716

A; and A, are the modal constants.
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