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Parametric Modelling of Coupled System

Moon-Chul Yoon*, Jong-Do Kim**, Byung-Tak Kim®

ABSTRACT

In this successive study, the analytical realization of coupled system was introduced using the times series
identification and spectrum analysis, which was compared with conventional FFT spectrum. Also, the numerical
responses of second order system, which is coupled, were solved using the numerical calculation of Runge-Kutta
Gill method. After numerical analysis, the displacement, velocity and acceleration were acquired. Among them,
the response of displacement was used for the analysis of time series spectrum. Among several time series, the
ARMAX algorithm was proved to be appropriate for the spectrum analysis of the coupled system. Using the
separated response of 1st and 2nd mode, the mode was calculated separately. And the responses of mixed modes
were also analyzed for calculation of the mixed modes in the coupled system

Key Words : Coupled System(7d/dA|=Hl),  FFT(aL&Fe]olHel),  Parametric  Model(¥=tWEY &),
Spectrum(Z=Z E ), Time Series(AIAIE), 1st Mode(1X}E=), 2nd Mode(22F2.E), Mixed Mode
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Table 1 Eigenvalues and eigenvector of coupled system

Eigenvalues Eigenvectors
Freq. (Hz) Damp. {9, &3
System
1st mode 5 1/100 {1,0}
ond mode  5/6 Vv6/100 {01}
Noises
£, 4 5/1000 -
£, 6 5/1000 —
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Table 2 Natural frequency of coupled system(1st mode)
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Fig. 3 Simulated 2nd mode response of displacement,
velocity and accelerometer and their power
spectra for coupled system
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Table 3 Natural frequency of coupled system(2nd mode)

mode Ist 2nd 3rd 4th 5th
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Fig. 4 Simulated results of coupled system for mixed
mode
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Table 4 Natural frequency of coupled system(mixed

mode)
mode Ist 2nd 3rd 4th 5th
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