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AN ANALYSISOF A CRACK IN FUNCTIONALLY GRADIENT COATINGS
BY INHOMOGENEOUSFINITE ELEMENT

ZHAO Xi-shu , ZHANG Shuang-yin, WU Y ong-li

(Indtitute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: In the paper, an inhomogeneous isoparametric finite element method is employed to investigate an
interfacial crack between the gradient coatings and homogeneous substrate, as well as that of bimaterials for
comparison. It turns out that the stress intensity factors (SIFs) can be effectively reduced in the gradient coatings
than in bimaterias. In addition, the influences of coatings thickness and gradient parameter on the SIFs are also
studied in detail. The results indicate that when the thickness of coatings is greater or equa to the length of crack,
the SIFs are insensitive to the variation of coatings thickness. Concerning the influence of the gradient parameter,
for the power index m > 1, the SIF Kj;, which is very small as compared to K, keeps virtually unchanged with
variation of m, and the field near the crack-tip is similar to that of homogeneous materials. Whereas for m<1, the
SIF K, is sharply increased with the decrease of m, and the crack-tip field is obviously governed by K, and K,
suggesting that the fracture is mixed mode.

Key words. inhomogeneous isoparametric element; functionally gradient materials; interfacial crack; the stress
intensity factors



