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Determination of Stress Intensity Factors for Interface Cracks in
Dissimilar Materials Using the RWCIM

Sang Bong Cho*, Hwi Won Jeong** and Jin Kwang Kim**

ABSTRACT

An interface V-notched crack problem can be formulated as a eigenvalue problem. there are the eigenvalues
which give stress singularities at the V-notched crack tip. The RWCIM is a method of calculating the eigenvector
coefficients associated with eigenvalues for a V-notched crack problem. Obtaining the stress intensity factors for
an interface crack in dissimilar materials is examined by the RWCIM. The results of stress intensity factors for an
interface crack are compared with those of the displacement extrapolation method by the BEM
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Fg. 1 A V-notched interface crack in dissimilar
materials
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Fig. 4 An interface center crack
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(a) FEM Crack Model

Fig. 5 FEM model and detail
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Table 1 Nondimensional stress intensity factors and
eigenvectors for the change of eingenvalues
2a/w=0.5 (E\/E;=2,v=1v,=0.3)

A1=0.5+0.0373¢

CONTO RWCIM
UR [ [} (5] e FEM | BEM®
K cigenvec r/a=0.46 r/a=0.54 p/a=0.64 [/a=0.92
F; 1.099 1.191 1.194 1.198 1.184 | 1.183
Kz/ K, 0.008 -0.070 -0.095 | -0.126 | -0.063 | -0.066
Ay==0.5+4+0.03734, 2, =1
CONTO RWCIM
UR & & = ¢ | FEM |BEM®
. r/a=0.46 | r/a=0.54 | r/a=0.64 | r/a=0.92
K eigenvec.
F; 1.099 1.191 1.194 1.198 1.184 | 1.183
Kz/ K, 0.008 -0.070 | -0.095 | -0.126 | -0.063 | -0.066
A;=0.5+0.03737, A,=1, A3=0.5+0.0373:
CONTO RWCIM
UR = - € “— FEM |BEM®
i r/a=0.46 | r/a=0.54 | r/a=0.64 | r/a=0.92
K eigenvec.
F; 1.104 1.192 1.195 1.200 1.184 | 1.183
Kz/ K, 0.006 -0.060 { -0.085 | -0.115 | -0.063 | -0.066
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Table omparison of nondimensional stress
ble 2 Comp f d 1 st

intensity factors for RWCIM, FEM and
BEM (y,=1,=0.3)
EI/E2
law 2.0 3.0 4.0 10.0 | 100.0
K
RWCIM | 1.196 | 1.238 | 1212 | 1.248 | 1.249
Fo | rem | 1184 [ 1179 | 1173 | 1152 | 1127
05 BEM® | 1.183 | 1.176 | 1.170 | 1.149 | 1.124
’ K, |RWCIM -0.087 | -0.133 | -0.158 | -0.219 | -0.266
72 FEM | -0.063 | -0.099 | -0.119 | -0.162 | -0.194
| ' U BEM® | -0.066 | -0.099 | -0.118 | -0.161 | -0.191
RWCIM | 1309 | 1.316 | 1.317 | 1.336 | 1.293
F, | FEM | 1293 | 1.200 | 1.283 | 1.256 | 1.223
06 BEM® | 1.297 | 1.289 | 1.281 | 1.254 | 1.222
' K, |RWCIM -0.055 | -0.083 | -0.112 | -0.142 | -0.171
72 FEM | -0.067 | -0.100 | -0.119 | -0.162 | -0.193
L U | BEM® | -0.066 | -0.009 | -0.119 [ -0.161 | -0.190
5‘ ?E-’%

B AFdMe olFAn e HAAH Zdd

vE afuEe Age FHZEASY  BAE
f-=ahar, g Sad HAREeE o83k &Y
HEATE AN 5 A sl

71Ee) WAL R olFAR W) B
7R el qig SHFmAS A Aspe} b
¢ emAd HERo) o9 34 datef vlw nAe
B SRR EA T Ao A S ARl

#8489 £ e Aok O AE 7
5.9 A B H4 Ashel Hebgol tha o]
797} 279w

1. D. B. Bogy, "On the Problem of Edge-bonded

185

. F. Erdogan, "Stress

Elastic Quarter-planes Loaded at the Boundary,”
Int. J. Solids Structures, Vol. 6, pp. 1287-1313,
1979.

Distribution in Bonded
Dissimilar Materials With Crack," J. Appl. Mech,
Vol. 32, pp. 403-410, 1965.
W. C. Carpenter, and C.
Independent

Byers, "A path

integral for computing stress
intensities for V-notched cracks in a bi-material,"
Int. J. Fracture, Vol. 35, pp. 245-268, 1987.

W. C. Carpenter, "Insensitivity of the
reciprocal work contour integral method to high
order eigenvectors," Int. J. Fracture, Vol. 37, pp.

107-121, 1995.

. ANSYS User's Manual, Revision 5.3
6. R. Yuuki, and S. B. Cho, "Efficient boundary

element analysis of stress intensity factors for
interface crack in dissimilar materials," Engng.
Frac. Mech, Vol. 34, pp. 179-188, 1989.



