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Analysis of a Crack Propagating Along the Gradient in Functionally
Gradient Materials with Exponential Property Gradation
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Abstract

Stress and displacement fields for a propagating crack in a functionally gradient material (FGM) which has
exponentially varying elastic and physical properties along the direction of the crack propagation, are derived.

The equations of motion in nonhomogeneous material are developed using displacement potentials.

The

solutions to the displacement fields and the stress fields for a crack propagating at constant speed along the
gradient are obtained through an asymptotic analysis. The influences of nonhomogeneity on the higher order

terms of the stress fields are explicitly brought out. Using these stress components,
stationary crack are generated at crack for different nonhomogeneity and the effects of

around the
nohonhomgeneity on these fringes are discussed.
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isochromatic fringes
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Table 1 Mechanical properties for polyester FGM.
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Fig. 1 Isochromatic fringe patterns for a
static crack tip in a X-Direction FGM
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