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Study on the Stress Singularity of Interface Crack
by using Boundary Element Method

Chong Du Cho’ , Si Young Kwahk ™

ABSTRACT

The boundary element method was used for studying singularities of an interface crack with contact zones.
The iterative procedure is applied to estimate the contact zone size. Because the contact zone size was
extremely small in a tension field, a large number of Gaussian points were used for numerical integration of the
Kernels. Stress extrapolation method and J-integral were used for determining stress intensity factors.

When the interface crack was assumed to have opened tips, oscillatory singularities appear near the tips of
the interface crack. But the interface crack with contact zone which Comninou suggested had no oscillatory
behavior. The contact zone size under shear loading was much larger than that under tensile. The stress
intensity factors computed by stress extrapolation method were close to those of Comninou's solution. And the
stress intensity factor evaluated by J-integral was similar to that by stress extrapolation method.

Key Words : Interface Crack(#]™ v &), Stress Singularity(-3-# 5-0] A1), Contact Zone(3 £ <), Stress Intensity
Factor(-& 2 &t A 5=), BEM(73 Al 8. A=), J-Integral(J % &)

Z|s My W : strain energy per unit volume
J : J - integral

L . half crack length K;, Ky : stress intensity factors
a, b : open half crack length of &5 : Kronecker delta

subtraction contact zone size

from half crack 1. A B
B . Dundurs' constant
¥k : 3 - 4 y for plane strain A+ H(Interface crack)2 A& o2 T g {
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Fig. 1 The interface crack model with closed tips
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Fig. 2 Contact of two bodies
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Fig. 3 Flow chart for the contact iteration
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(b) Boundary element discretization model
Fig. 4 An interface crack under tensile loading
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Fig. 5 Boundary element discretization for
interface crack in a shear field.
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Fig. 7 The interface crack in a shear field
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Fig. 11 The stress intensity factor (K) plot
by stress extrapolation in a shear field
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