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Abstract

The technology of ultrasound can be used to evaluate properties of functionally graded materials( FGMs). Because of
the inhomogeneity of the FGM properties, distribution function is used to describe the FGM elastic constant and density
which are assumed to vary in the direction of the thickness. Taylor expansion method is used to solve Lamb wave
propagation problems in FGMs, in which the distribution function is an arbitrary function. Phase velocity dispersion curves
for Lamb waves in iron-based alumina FGMs are obtained by using an extension of the Legendre polynomial approach, and
the effects of the gradient variation of iron-based alumina FGMs properties on Lamb wave propagation characteristics are
discussed in detail. The conclusion could be useful for inversing elastic constant and density, which are varied along the

thickness direction, of FGMs.
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PACS: 43.35. Zc

* Project supported by the National Natural Science Foundational of China ( Grant No. 60778006 ) , the New Century Excellent Talents in University
of China, the Specialized Research Fund for the Doctoral Program of Higher Education of China ( Grant No.20103219120040) , and the China
Postdoctoral Science Foundation ( Grant No. 20100481087 ).

+ Corresponding author. E-mail; yuanling@ mail. njust. edu. cn

104303-7



