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Fig.1 A Griffith crack in a functionally graded material under antiplane shear irmpact
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Fig.2 The influence of nonhomogeneity parameter on the dynamic stress intensity factor
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DYNAMIC STRESS FIELD AROUND THE CRACK TIP IN
A FUNCTIONALLY GRADED MATERIAL

Li Chunyu Zou Zhenzhu Duan Zhuping*
(Shijiazhuang Railway Institute, Shijiazhuang 050043, China)
* (Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract From the viewpoints of applied mechanics, Functionally Graded Materials (FGMs) are
nonhomogeneous solids. The nonhomogeneity of FGMs has a great influence on their mechanical
behavior. Recent years, significant attention has been paid to the fractural behavior of FGMs.
However, the studies mainly concentrated on static problems. Report on dynamic fracture me-
chanics of FGMs is very few. In this paper, the problem of a Griffith crack in an unbounded FGM
subjected to antiplane impact loading is considered. The main objective is to obtain the dynamic
stress fields around the crack tip in FGMs and to investigate the effect of material nonhomogeneity
on dynamic stress intensity factor. By using Laplace transform for the time variable and Fourier
transform for the space variable, the problem is reduced to a pair of dual integral equations. The
solution of the dual integral equations is expressed with a Fredholm integral equation of the second
kind. The dynamic stress fields around the crack tip are obtained by considering the asymptotic
behavior of Bessel function. The dynamic stress intensity factor in time domain is obtained by
Laplace numerical inversion technique. The influence of material nonhomogeneity on the dynamic
stress intensity factor is revealed graphically.

Key words functionally graded materials, dynamic stress intensity factor, crack, impact, integral
equation
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