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Improvement of the Prediction of Natural Frequencies
Of Composite Laminated Plate Using Parametric Identification

Danbi Hong, Jung-Kyu Ryou and Seung Jo Kim

ABSTRACT

In order to predict the dynamic behavior of composite laminated plate accurately, the parametric
identification is performed using its mechanical properties- E;, B, V12, Gy, as design parameters. After
natural frequencies are measured through simple vibration test, the objective function consists of the sum
of errors between experimental and numerical frequencies of a structure. As optimization algorithm,
conjugate gradient method is used to minimize the objective function. Sensitivity Analysis is performed
to update design parameters during this process and can explain the result of parametric identification. In
order to check the propriety of result, mode shapes are compared before and after identification. The
improved prediction of natural frequencies of composite laminated plate is obtained with updated
properties. For the application of result, updated properties is applied to the composite laminated plate
that has different stacking sequence.
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Table 1. Measured frequencies of [O)sr

Table 3. Change of design parameters after parametric

Mode Goxp identification
st 66 Hz Kbase Xia

2nd 106 Hz X, 1.000 0.722

3rd 344 Hz X; 1.000 1.143

4th 415 Hz X; 1.000 0.998

5th 487 Hz X 1.000 1.099
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Table 2. Baseline of mechanical properties

E 122.5 GPa
Ex 7.929 GPa
N2 0.329
G, 3.585 GPa
Thickness per ply 0.15 mm
Density 1500 kg/m’
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Table 4. Update of frequencies for [Olsr

Mode Ose(Hz) | wia(Hz) Wexp(Hz)
1st 78.03 66.42 66
2nd 112.31 106.73 106
3rd 332.28 348.54 344
4th 489.44 417.34 415
5th 532.01 473.57 487
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Mode

Fig. 4. Comparison of absolute errors for [O]gr before and after
parametric identification
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{¢) 5th mode: 532.01 Hz

Fig. 7. Mode shape of [0]sr before identification (to be continued)
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Fig. 8. Mode shape of [0]sr after identification (to be continued)
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Table 6. Nondimensional sensitivities with respect to each
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