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A Simple Analysis to Obtain a Singularity near a Crack Perpendicular to Bimaterial
Interface by Using 8-node Isoparametric Element
by

Won-Kyun Lim* and Sang-Chul Kim**
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Abstract

Numerical method by Abdi et al. for obtaining a stress singularity near a crack perpendicular to the
interface between two elastic materials is reviewed. More efficient and simple method to obtain crack
singularity by shifting a mid-side node of 8-node isoparametric element is presented. It is observed
that the present analysis provides increased accuracy for the expression of the opening displacement

and the determination of the optimal position of the mid-side node for a wide range of material properties.
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Fig. 1 Crack terminating at the interface
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Fig. 2 8-node isoparametric element
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Table 1 A values computed by modified least square

method for various A values

A Ao A Ae |
025 0.0553 05 04375
03 0.0974 05 0.4007
04 0.1778 05 03233
05 025 05 0.25
06 03137 05 0.1848
0.7 0.3696 05 01280 _ |
08 0.4186 05 0.0791
09 0.4618 05 0.0367
10 0.50 05 00 |
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Fig. 3 Approximate values of a theoretical displace-
ment(A = 0.25)
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Fig. 6 Approximate values of a theoretical displace-
ment(A = 0.6)
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Fig. 7 Approximate values of a theoretical displace-
ment(A = 0.8)
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Fig. 8 Approximate values of a theoretical displace-
ment(A = 0.9)
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Fig. 9 Approximate values of a theoretical displace-
ment(A = 1.0)
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