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Modal Identification of a randomly excited 1-D structure using Scanned data
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ABSTRACT

Usually vibration properties are obtained from frequency response functions or impulse response functions of a system. Since the
contact type sensors can affect the characteristics of vibrating systems, the non-contact type sensors such as laser Doppler vibrometer
(LDV) are being widely used. Currently researches are being carried out in terms of modal analysis using a scanning vibrometer. For the
continuous scan; the Chebyshev demodulation (or polynomial) is apparently suggested to extract the mode shapes. With single
frequency sinusoidal excitation, this approach is well fitted. In this research, the Chebyshev demodulation technique has been applied to
the impact excitation case. The vibration of the tested structure is modeled using impulse response functions. The technique is also
adopted to the random excitation case. In order to verify the technique, a simply supported beam was chosen as the test rig. The

calculation modules are developed by using MATLAB® in WindowsNT® environment.
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Fig. 1 Modal identification with scanned data

from a random excitation
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4. Numerical Experiments
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Table 1. Dimensions and Properties of

the simply supported beam

Property Character Variable Value
name (Program)
Density P rho 7.85€3 kg/m’
Young’s
Modulus £ E 200 GPa
Width of
Cross w wid S5e-3m
section
Thickness P h Se-3m
of beam
Length of L L I'm
beam

Fig. 2 Simply Supported Beam
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Table 2. Analytic solutions of 3 natural frequencies

Mode Natural frequency | Natural frequency
number inHz in rad
1 11.444 71.905
2 45.776 287.62
3 102.99 647.15

4.1 Impact Testing Simulation
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4.2 Random Testing Simulation
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Table 3. Table of Mode shapes for each case
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