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Application of L Integral to Interface Crack Problems

Jai Hak Park and Youn Young Earmme

Key Words: Interface Crack (A=l #49), L Integral(L =), Inclusion(7§=4-E), Matrix(#1A]),
Contact Zone(H £4)

Abstract

An interface of a circular arc formed by two isotropic, homogeneous elastic materials is in-
vestigated. It is shown that L integral satisfies the conservation law for the interface if it
is perfectly bonded, in frictionless contact or separated such as in a crack with the origin of
the coordinate system being located at the center of the circular arc.

The property of path independence of the L integral is applied to an interfacial crack pro
blem, to obtain the stress intensity factors, where the interfacial crack is located along the
arc of the circular inclusion embedded in infinite matrix. It is assumed here that the contact
zones exist as in the model proposed by Comninou, thus removing the overlapping of the
materials along the interface. Another example is shown for the case of acircular interfacial
crack in the matrix of finite size, where the stress intensity factors are determined by comp-
uting a value of the L integral numerically along the path far from the crack tip.
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Table 1 Jea, Lr integrals calculated for 6 paths
around the crack tip(Integration paths are
illustrated in Fig. 4(a) and Fig. 4(b)]
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