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Determination of Stress Intensity Factors for Bimaterial Interface
Rigid Line Inclusions by Boundary Element Method
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Abstract

Stress intensity factors for a rigid line inclusion lying along a bimaterial interface are
calculated by the boundary element method with the multiregion and double-point techniques.
The formula between the stress intensity factors and the inclusion surface stresses are
derived. The numerical values of the stress intensity factors for the bimaterial interface rigid
line inclusion in the infinite body are proved to be in good agreement within 3% when
compared with the previous exact solutions. In the finite bimaterial systems, the stress
intensity factors for the center and edge rigid line inclusions at interface are computed with
the variation of the rigid line inclusion length and the shear modulus ratio under the biaxial

and uniaxial loading conditions. _
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Fig. 2 Rigid line inclusion at a bimaterial

interface
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Fig. 3 Center rigid line inclusion model
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Table 1. Comparison between the previous exact
solutions” and the present BEM results of stress
intensity factors K; and Ky for a center rigid
line inclusion along the infinite bi-material
interface dve to uniaxial loading

1

11.036
10.956
-0.72
11.837
11.735
-0.86

2.5

15.804
15.823
0.12
16.934
16.920
-0.08
0.947
0.929
-1.9
0.768
0.757
-1.43

6

19.049
19.176
0.67
20.372
20.504
0.64
1.917
1.883
-1.77
1.545
1.527
-1.17

10
20.249
20.551

1.49
21.634
21.914

1.29

2.342
2.315
-1.15
1.883
1.896
0.69

Ho

plane-
stress

20

21.259
21.670
1.93
22.691
23.236
2.40
2.727
2.696
-1.14
2.188
2.211
1.05

exact
BEM
%eDiff
exact
BEM
%Diff
exact
BEM
YoDiff
exact
BEM
%Diff

plane-
strain

plane-
stress

plane-

Cle|c|e(oio

Table 2. Comparison between the previous exact
solutions” and the present BEM results of stress
intensity factors K; and Ky for a center rigid
line inclusion along the infinite bi-material

interface due to bi-axial loading

25

1.437
1.441
0.28
6.620
6.654
0.51
0.086
0.085
-1.16
0.300
0.296
-1.33

6

1.732
1.754
1.27
7.964
8.023
0.74
0.174
0.171
-1.72
0.604
0.611
1.16

10

1.841
1.866
1.36
8.457
8.565
1.28
0.213
0.209
-1.88
0.736
0.742
0.82

20

1.933
1.956
1.19
8.870
9.089
247
0.248
0.241
-2.82
0.855
0.879
281

1.003
0.998
-0.50
4.627
4.654
0.58

plane-
stress

plane-
strain

plane-
stress

plane-
strain

(=3 Ken Rl oo o) e

3

=2
=

ks %% g u AGAFY ¥ uee Ws
o TAZAH}E Table 194 BA570 9t}
Table 2°l] A FFIIFEHY W, AdAS5o)
Hl pgod] @ FXZ2H4E BoFEc)
AN Ao ddsie 3% olud
&+ 9ldh

R=R

0o O
=3E=)

-179-

al/w

@

®)
Fig. 4 Variation of stress

with a/W for center rigid line inclusion along
the bimaterial interface due to uniaxial loading
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Fig. 5 Varation of stress intensity factors
with a/W for center rigid line inclusion along
the bimaterial interface due to bi-axial loading
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Fig. 6 Edge rigid line inclusion model
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Fig. 7 Variation of stress intensity factors
with a/W for edge rigid line inclusion along the
bimaterial interface due to uniaxial loading
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Fig. 8 Variation of stress intensity factors
with /W for edge rigid line inclusion along the
bimaterial interface due to bi-axial loading
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