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ABSTRACT

The free transverse vibrations of axially functionally graded (AFG) cantilever beams with a
concentrated mass at the free end are studied in this paper. The material properties of the AFG beam,
consisting of metal and ceramic, vary continuously in the axial direction according to a power-law
form. Approximated solutions for the title problem are obtained by means of two different approaches:
Differential Quadrature Method (DQM) and the Ritz Method.

The influence of the material variation on the natural frequencies of vibration of the functionally
graded beam is investigated. The phenomenon of dynamic stiffening of beams can be observed in
various situations.

Through results available in the literature that can be represented by the model under study, the
accuracy of the procedure is verified and a comparison between the approximate methods is
performed.

REFERENCES

[1] M. Niino, T. Hirai and R. Watanabe, “The functionally gradient materials,” J Jap Soc Compos
Mat, 13, 257-264 (1987).

[2] L. Elishakoff and Z. Guéd¢, “Analytical polynomial solutions for vibrating axially graded beams”
Mech. of Adv. Mat. and Struct., 11(6), 517-533 (2004).


mailto:gilardigonzalo@gmail.com
mailto:dbambill@criba.edu.ar
mailto:carossit@criba.edu.ar
http://www.uns.edu.ar/
http://www.scopus.com/source/sourceInfo.url?sourceId=17827&origin=recordpage

