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Finite Element Eigen Analysis of Undamped Beam Structure
with Composite Sections
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Abstract

Numerical eigen analysis of beam-like structure can be easily and effectively done by various conventional beam theory-based
methods. However, in case of the structures composed of composite-sectioned beams, the application of conventional numerical
methods requires one to derive both equivalent material and geometry properties. In the present paper, these equivalent properties
are derived by the transformed section method and the test FEM program is coded. The numerical accuracy of the proposed
method 1s verified through the comparison with the ANSYS 3-D model.

Keywords ' composite section, beam structure, equivalent material properties, eigen value, finite element
analysis
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Table 1 Material properties

Beam Added Material
Young's Modulus 21GPa 210GPa
Density 7800kg/m” 100kg/m’
Poisson’s ratio 0.3 0.3

Table 2 Equivalent geometry properties

36,544x10%m?
51,136x10"m*
Area 336x107%m?

3,950.5ke/m”

Moment of inertia about y axis

Moment of inertia about z axis

Density

Table 3 Comparison of natural frequencies

Mode 57 B (Hz) | ANSYS (Hz) | duleA) (%)
1st 140.18 141.86 1.2
2nd 165.75 165.50 0.2
3rd 385.31 389.52 1.1
4th 455.09 448 .87 1.4
5th 752.02 759.67 1.0
6th 886.66 862.13 2.8
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Fig. 3 Six lowest mode shapes obtained by the
present method

Fig. 4 Six lowest mode shapes obtained by ANSYS
3-D model
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