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Abstract

In this paper, the dynamic response of functionally graded viscoelastic hollow cylinder subjected
to thermo-mechanical loads is studied using the meshless local Petrov-Galerkin method. The ma-
terial is assumed to be graded in the radial direction with aluminum as viscoelastic constituent
and alumina as the elastic constituent. The macroscopic viscoelastic properties are evaluated using
the rule of mixtures and the inverse rule of mixtures, whilst that of the cylinder is computed by
employing the Mori-Tanaka homogenization scheme. A systematic parametric study is carried out
to bring out the influence of material gradient index, the viscoelastic properties and the boundary
conditions on the dynamic /transient response of the cylinder.
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1. Introduction

Functionally graded materials (FGMs) are macroscopically homogeneous and microscopically het-
erogeneous materials, wherein, two material with different properties are combined together. Typ-
ical constituents are metals and ceramics [1, 2]. The ceramic constituent provides thermal stability
and the metal constituent provides structural stability. Unlike the reinforced composite materials,
the material properties in the FGMs varies continuously with position, thus eliminating sharp inter-
faces. Due to this, the FGMs are preferred over other composite materials and find applications in
variety of fields, viz., electronic devices, bio-mechanical tools, structural materials and aerospace
industries [3–7].
The tunable property of the FGM has attracted researchers to study the static and the dynamic
behavior of structures made of FGMs [8–11]. Of different configurations, the plate and shell struc-
tures made up of FGMs have been extensively studied in the literature [12–17]. Nami and Eskan-
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