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New Global Curve-Fitting Method Using Frequency Response Function
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ABSTRACT: Several damping materials have been employed to reduce the vibration of structures. While it is important to estimate the damping
matrix when analyzing damped composite structures using the finite element method (FEM), at present, there is no FEM program that can
correctly estimate the damping matrix. In this paper, a new global curve-fitting method is proposed for identifying the system parameters of
non-proportional damping structures using a frequency response function. An experimental test for a cantilever beam attached damping material
was carried out to verify the performance of the method proposed in this study.
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Fig. 1 Specimens
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Fig. 2 Expenmental setup
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Fig. 3 Overlay curve-fitted plot of the composite beam by NLLS
method
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Table 1 Comparison with identified natural frequencies by local and global curve-fitting method
1st point 2nd point 3rd point 4th point
Local Global Local Global Local Global Local Global
1st natural Freq. 39.67 39.52 39.68 39.52 39.86 39.52 39.97 39.52
2nd natural Freq. 24851 24851 250.24 24851 24947 248.51 24919 24851
3rd natural Freq. 697.32 697.32 700.62 697.32 700.41 697.32 699.95 697.32
4th natural Freq. 1367.2 1367.2 1370.1 1367.2 1372.9 1367.2 1378 1367.2
Table 2 Comparison with identified delay rates by local and global curve-fitting method
st point 2nd point 3rd point 4th point
Local Global Local Global Local Global Local Global
1st delay rate 0.1937 0.3508 0.483 0.3508 01318 0.3508 0.2368 0.3508
2nd delay rate 0.2736 0273 0.2108 0273 0.2464 0273 0.259 0273
3rd delay rate 0.4995 0.5061 04179 0.5061 0.4129 0.5061 0.4476 0.5061
4th delay rate 0.8381 0.8034 0.7983 0.8034 0.75 0.8034 0.7643 0.8034
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Fig. 4 Enlargement overlay curve-fited plot of the composite
beam by NLLS method at the third resonance point
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Fig. 5 Overlay curve-fitted plot of the composite beam by new
global curve-fitting method
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Fig. 6 Enlargement overlay curve-fitted plot of the composite
beam by new global curve-fitting method at the third

resonance point
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Fig. 7 Comparison of the experimentally measured plot and
curve-fitted plot of the composite beam by existing global

curve-fitting method at the first sensor position point
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Fig. 8 Comparison of the experimentally measured plot and
curve-fitted plot of the composite beam by new global

curve-fitting method at the first sensor position point
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