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Stress Intensity Factor Analysis of Interface Crack
Using Boundary Element Method
(2nd Report, Application of Contour-Integral Method)

Noriyuki MIYAZAKI, Toru IKEDA,
Toshihiro SODA and Tsuyoshi MUNAKATA

This paper presents a new method for stress intensity factor analysis of 2-dimensional crack
problems including a mixed-mode interface crack between dissimilar materials. The Mi-integral
method, an extended version of the /-integral method, was applied for interface crack problems with
the finite-element method by Yau and Wang. In the present paper, the M,-Integral method is
combined with the boundary element method. At first, we improved the accuracy of the results of
interior points by using adaptive automatic integration for a singular boundary integral. The value
of the J-integral or M,-integral was also obtained by this automatic integration scheme. We applied
the present method to a center-cracked plate under tension. Furthermore, we analyzed a plate with
an edge interface crack and a plate with a center slant interface crack between dissimilar materials
subjected to tension. It is found from these analyses that the present method gives very accurate
results, which are insensitive to the contour integral paths except for the region close to the crack tip.

Key Words: Boundary Element Method, Stress Intensity Factor, Fracture Mechanics, /-Integral,
Contour-Integral, Interface Crack, Mixed Mode
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+ K ot 0y~ sin(6- )|}
M=H{K.[g{z w;—;lj— sin (8 — 9)]

ox:

+Ku[gx'£ "”'+ij cos (6— @)]}
4;;—1)’—=H{Kl[gz'l w;—ij sin (§— 6)]
+Kn[g%'1 “”'+'a1)_,- cos (6’—@)]}

M=H{K,[g;2 wﬁ@%cos(ﬁ—@)]

012
+Ku[g%§ "”'+ij sin (6 — 9)]}

_ 1
44;27r cosh (ar)

®=aln (2—2)%—7&, W= 0 = K+

H

gh=x; cos ©+2asin § cos (6 + O)
—sin § sin (8 + @)
gil=—x,; sin ®—2a sin § sin (4+ O)
—sin 4 cos (8+ @)
glz=x; sin ©@+2a sin fsin (6+ 6)
—sin 6 cos (8+ @) +2 cos 8 sin (6+ O)
git=x; cos ®+2asin 8 cos (68— O)

+sin @ sin (8+ ©)+2 cos 6 cos (6+ O)

gh=—x;sin ®+2asin §sin (§+ O)

+sin 8 cos (6+ )

ght=—x; cos @+2asin 6 cos (6 + O)

—sin 4 sin (8+ ©)

gh=x;cos ©—2asin 6 cos (8 + @)

—sin 8 sin (8+©)—2 cos § cos (6 + ©)

g=—x;sin ©+2asin §sin (4+ 6)

(1)
(2)
(3)

(4)

(5)
(6)

(7)
(8)
(9)
(10)

1n
(12)

—sin 8 cos (6+ ©)+2cos O sin(6+ O)

X 3
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