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This paper presents the availability of the finite element analysis of the E-integral. The
E-integral gives the energy release rate at the onset of a crack kinking in a homogeneous or
an inhomogeneous hyperelastic body and is path-independent even for the path containing
dissimilar material interfaces, stationary crack tips, inclusions or voids :for such cases, the
J-integral is not path-independent. First, the comparisons between the E-integral and
other parametares in fracture mechanics are considered. Then, the finite element analyses
are performed in the several elastic models. The energy release rates are computed in the
model subjected to a combined loading, the model with a material interface, an inclusion
or a void and in an anisotropic elastic model. Finally, an application of the E-integral in
an elastic-plastic analysis is examined.

For all models, the path independeny of the E-integral is numerically confirmed with
a high accuracy. Numerical results of the energy release rate agree well with the exact
solution.
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Fig. 1 Finite element meshes for the infi-

normalized energy release rate

nite model with an inclusion near

a crack tip.
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Fig. 3 Results of the energy release rate

at the onset of the crack kinking
under the combined loading condi-

tions.
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Fig. 2 Path error for a crack model with

normalized energy release rate

an inclusion near a crack tip.
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Fig. 4 Normalized energy release rate for
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