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In this contribution, a new 3D-beam finite elemeamde of a Functionally Graded Material
(FGM) is presented, which can be used in modal yamsalof single beams and beam
structures. There, the material properties varyinaously in longitudinal direction while the
variation with respect the transversal directiossuaed to be symmetric in a continuous or
discontinuous manner (Fig. 1). The shear forcerdedtion effect and the effect of consistent
mass distribution and mass moment of inertia ignaikto account. Additionally, an elastic
foundation is included as well.
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Fig. 1: The internal variables and loads
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The proposed contribution is a continuation of pravious work [1], where a plane FGM
beam finite element is presented. The new FGM béaite element with variation of
material properties in three directions is suitatde modal analysis of three-dimensional
FGM beams and beam structures. Homogenization ©finga material properties and the
calculation of other beam parameters are done byldlgering method [2]. Numerical
experiments are performed to evaluate the eigemémetjes and the corresponding
eigenmodes of chosen 3D FGM beams. The evaluasettsare discussed and compared to
very fine meshes of the solid and standard beairte fielements. The influence of the

variation of material propertieend the influence of shear deformation on the diggnencies is
evaluated and discussed.

Acknowledgement: This paper has been supportedragt@gency VEGA project No.
1/0534/12, and by APVV-0246-12.

REFERENCES

[1]  J. Murin, M. Aminbaghai, J. Hrabovsky, V. Kutilew FGM beam finite element for
modal analysisi of the 2D beam structures. In: paam Congress on Computational
Methods in Applied Sciences and Engineering (ECC@&VI®12) J. Eberhardsteiner
et.al. (eds.), Vienna, Austria, September 10-14220

[2] J. Murin, S. Kugler, M. Aminbaghai, J. HraboyskV. Kutis, J. Paulech,
Homogenization of material properties of the FGMibeand shell finite elements. In:
WCCM XI, Barcelona, Spain, July 20 — 25, 2014.



