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ABSTRACT

Accurate modeling of a dynamic system from experimental data is the bases for the model updating or heath

monitoring of the system. Modal analysis or modal test is a routine process to get the modal parameters of a

dynamic system. The modal parameters include the natural frequencies, damping ratios and mode shapes. This paper

presents a new method that can derive the equations of motion for a dynamic system from the modal parameters

obtained by the modal analysis or modal test. The present method based on the relation hetween the eigenvalues and

eigenvectors of the state space equation derives the mass, damping and stiffness matrices of the system. The

modeling of a cantilevered beam from modal parameters is an example to prove the efficiency and accuracy of the

present method. Using the lateral displacements only, not the rotations, gives limited mformation for the system. The

numerical verification up to now gives reasonable results and the verification with the test data is scheduled.
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(b) Finite element model for
cantilevered beam

Fig.1 Beam Model
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Table 1 Material Properties and
Dimension of Beam

Properties Value
Young's modulus [N/m?] | 2.10x10™
density [kg/m’] 7860.
width [m] 0.03
height [m] 0.002
length [m] 0.4

Table 2 Comparison of natural frequencies

(unit : Hz)

Mode number|{ 1

2 3

4 5

Finite element
analysis

10.2 | 58.8 {151.8(273.6{413.7

N ical
{ Hmened 104 | 58.6
experiment

161.41272.8 411.4

[— model —=— mode2 —— mode3 —-— moded —— modegi

N
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Fig.2 Modeshapes of a cantilevered beam
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Fig.3 Frequency response function
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