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DY NAM IC FRACTUREM ECHANICSANALY SISFOR ANTIPLANE CRACKS IN
NONHOM OGENEOUSCOM POSITEM ATERIAL

W ang Baolin Du Shanyi Han Jiecai
(Center for CompositeM aterial, Harbin Institute of Technology, Harbin 150001)

Abstract The problan oconsidered here is the antiplane reponse of a nhonhomogeneous
compositematerial containing some crack s subjected to dynamic loadings It isassumed that
the compositematerial isorthotropic and all thematerial propertiesonly depend on the co-or-
dinate y (along the thickness direction). In the analysis, the elastic region is divided into a
number of stripsof infinite length T hematerial properties are taken to be constantsfor each
strip. By utilizing theL aplace transform and Fourier transfom technique, the general lu-
tions for stripsare derived The complete olution of the entire elastic region is then obtained
through introducing the mechanical boundary and strip interface conditions via the flexibili-
ty/stiffnessmatrix approach A ttention isfocused on the time-dependent full field olutions
of stresses, stress intensity factor and strain energy release rate A sanumerical illustration,
the dynamic stress intensity factor of a functionally graded material with two cracks under
sudden applied forces on crack faces are presented for various material nonhomogeneity pa-
rameters

Key words nonhomogeneous composite material, antiplane cracks, dynamic fractureme-
chanics, stress intensity factor, energy release rate
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