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Abstract

It is attempted to estimate excitation force of a linear vibratory system using measured
vibration responses. The excitation force is estimated from the relationship between the vibration
response and system characteristic matrices which are extracted from both the mathematical

model of the system and actual response in contrast to the usual approach of inverting the
frequency response matrices. This extraction scheme is based on the fact that the vibration
response can be expressed in terms of linear combination of frequency domain modal vectors
defined as mutually orthonormal basis vectors in frequency domain. The extracted frequency
domain basis vectors are very stable in computational manipulation. It is found that the estimated

excitation force is in good agreement with actually measured force except at the natural fre-
quencies the structure, which is the common feature still to be overcome by the research efforts
in this area. From the results of this paper, this disagreement is considered to come from the
discrepancy between the model and actual value of the mass, damping and stiffness of the

structure.
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Table 1 Part of the orthogonality calculation
result for the frequency domain complex

vectors using vibration responses given

in Fig. 5.
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1(11{(~2200E-12, 1702E—12) (2.784E-12
21 1)(~1.239E-13, ~1.021E~13) [1.605E—13
2| 2[¢ 1, 0.) L

21 31(—3552E—-15, 1110E-15) 3.722E~15
2| 4|( 5.773E—15, ~1776E~15) |6.042E—15
2 51(—7105E—15, 2886E—15) {7.662E—15
2| 6|( 1887E-14, —6.217TE~15) |1.977E~14

22 2o dgste AL gx A ‘%33 Ho=x
= 3R sS40t Aol A4 YA =& i
Yo Juja Fojok & ot} —7-31‘4 A4y
AHE ol &3 22" AP gEolMdE of
B AL A ¢4 @ 5o sk, =2 o)
, A9AA2 Ry 259 gL ooz
133 19 % AL o1 A A
oldR o AAAAFE 5719
*ﬂ “4 doll A Aole s AR
Yo 29 s,

fo o ez
B
)

43 7t8Ee =¥

FatggQelAle AAHE Asls] $dte] o]
2Rz A4 AF o A4¥™Y, agm Fola
FAHA A B Afxe siRsEE Afe A

TR AAE H@0 wdsie] A" AAE

Table 2 Parts of elements of extracted damping

matrix
i i Real Imaginary
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1 11 0.16E+04 0.20E+04
2 1 —-0.93E+03 —0.10E+04
2 2 0.75E+03 0.15E4-04
3 3 —0.39E+03 ~0.49E+03
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Fig. 7 Comparison of measured and estimated force
in terms of Power Spectral Density (PSD)
function
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