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ENERGY RELEASE RATE ANALYSIS BY THE E-INTEGRAL FOR A CRACK
INTERACTING WITH AN INCLUSION OR A VOID
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We investigate the energy release rate of a crack interacting with an inclusion or a void using
the finite element method. The energy release rate is calculated by using the E-integral, which is
path independent even for a crack interacting with inclusions or voids. We examine the energy
release rates for several different positions of an inclusion or a void and also for different Young’s

modulus of the inclusion.
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Fig.1 Integral path surrounding a crack tip.
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Fig.3 Analytical models with an inclusion or a void.
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Fig.6 Direction of crack kinking.
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Table 1 Path error for a crack in an infinite plate.

path  length(/2¢) J/Gy error(%)
1 3.0 0.97588 2.4
2 3.5 0.97398 2.6
3 4.0 0.97208 2.8
4 4.5 0.96994 3.0
5 6.5 -5.80x10~1° —
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path  length(/2¢) E/Gy error(%)
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3 4.0 1.00113 0.1
4 4.5 1.00012 0.0
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Fig.7 Energy release rates on several integral paths.
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Fig.8 Energy release rate at the onset of crack kinking. -
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Fig.9 The variation of energy release rate with the posi-
tion of an inclusion.
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modulus of an inclusion.
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Fig.11 The variation of energy release at the onset of
crack kinking for model B and model C.
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Fig.12 The variation of energy release at the onset of
crack kinking for model D.
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of an inclusion.
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