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Experimental Vibration Analysis of Damped Beam Model Using
Multi-degree Curve Fitting Method
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ABSTRACT: It is important to veduce the vibration and noise of submarines and ships. For the purpose of noise reduction, various researches
are actively being conducted on the employment of complex structures. However, in the case of numerical analysis for complex structures with
damping materials, substantial errors can be generated by the absence of an exact damping model. Thus experimental model analysis is
necessary for the verification of a numerical analysis for complex structures. In this researchuibration experiments are conducted in order to
ascertain the vibration properties of cantilever beam attached damping materials. First, an initial value is obtained by using a direct linear
method. Next, based on this initial value, the exact modal parameters of the cantilever beam are obtained by using the Newton-Raphson method.
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Table 1 Natural frequency and modal damping ratio selected

Mode Natural frequency Modal damping ratio
1 175 0.0178
2 1105 0.0104
3 308.5 0.0099
4 602.5 0.0074
5 993.5 0.0081
6 1483 0.0087

Table 2 Natural frequency and modal damping ratio

Mode Natural frequency Modal damping ratio
1 18 0.022
2 1121 0.0161
3 311.6 0.0141
4 608 0.0118
5 1003.3 0.0133
6 1469.7 0.0123

Tth 6th 5th 4th 3th 2nd

Fig. 1 Experimental set-up
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method

A 58S AT AP, IR =T, A4,
A13, pp 26-31.

Ibrahim, SR. and Mikulcik, E.C. (1977). "A Method for the
Direct Identification of Vibration Parameters from the
free Response", The Shock and Vibration Bulletin, Vol
47, Part 4, pp 183.

Mergeay, M. (1982). "Multi Degree of Freedom Parameter
Estimation Methods for Modal Analysis", Annals of the
CIRP, Vol 31, pp 269.

Nagamatsu, A. (1985). Modal Analysis.

Van Loon, P. (1974). Modal Parameters of Mechanical
Structures, Ph. Doctor dissertation, Katholieke Univ.,

Leuven.

20073 89 279 Hn HS5
20089 19 7Y HAE AL A4



