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Abstract

An integral equation representation of cracks'”’ was presented which differs from well-known

“dislocation layer” representation. In this new representation, the equations are written in terms

of the displacement discontinuity across the crack surfaces rather than derivatives of the
displacement-discontinuity. It was shown in‘”’ that the new technique is well-suited to the treat-

ment of kinked cracks. In the present paper, this integral equation representation is coupled to the

direct boundary-element method for the treatment of finite bodies containing kinked cracks. The

method is demonstrated for two-dimensional finite domains but extension to three-dimensional

problems would appear to be possible. The resulting approach is shown to be simple, yet very

accurate.
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Fig. 5 Geometry and loading for a straight central
crack in a finite plate

Table 1 Stress intensity factors for a straight
central crack in a finite

b Ki(h/b=1.0) Ku(h/b=0.4)
Present | Ref[7] | Present | Ref.[7]
.2 1.07 1.07 1.25 1.25
.3 1.12 1.12 1.51 1.52
.4 1.21 1.21 1.83 1.84
.5 1.31 1.32 2.24 2.24
.6 1.47 1.47 2.80 2.80
7 1.67 1.67 3.66 3.66
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Fig. 6 Geometry and loading for a straight central
slant crack in a finite plate

Table 2 Stress intensity factors for a straight
central slant crack in a finite plate

y=22.5 K; Ky
a/b | Present | Ref.[7] | Present | Ref.[7]
1 .148 .148 .356 .358
.2 .154 .160 .367 .366
4 .180 .180 .413 .390
.5 .187 .188 .425 .404
.6 .200 .200 .439 .416

@

(a) V2.3 (symmetric V-shaped crack in a
square plate)
o) TH=

Fig. 734 kel

T4 A3 (pure

Table 3 Stress intensity factors for a straight
central slant crack in a finite plate

y=45 K, Ky
a/b | Present | Ref[7] | Present | Ref.[7]
1 .500 .500 .550 .500
.2 .513 .513 .506 .502
.3 .534 .538 .518 .510
.4 .550 .550 .522 .522
.6 .616 .606 .551 .551

Table 4 Stress intensity factors for a straight
central slant crack in a finite plate

7=675 K[ K"

a/b | Present | Ref[7] | Present | Ref.[7]
.2 .868 .868 .355 .351
.3 .900 .900 .359 .356
4 .959 .958 .374 .374
.5 1.002 1.003 .377 .369
.6 1.035 1.118 .388 .380
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Fig. 7 Geometry and loading for a symmetric V-
shaped crack in a finite plate



Feddel g ASlEd HAE S ALY g A7 2143
Q40— T T T T — X2
® auR " ] ] I [+
L] L ]
0.304 -_-' '-_. ; l
) ..I I..
. . " " 28:.5
0,20+ .l .- ?
.l l. ] 45° b
0.10“ - '.J .\
25 ] Xy
0.00 S ——— ' 10
-12 -8 —4 0 4 8 12 .
Crack length
Fig. 8 Relative crack surface displacement Ju, for —'l L—
body containing symmetric V-shaped crack =5
and subjected to pure shear
0.050 x '
..-l...... T T T =1 vl
0.0304 ." e h Fig. 10 Geometry and loading for a Z-shaped crack in
3 . - a finite plate
0.0104 " j
-0.0104 . N
e . Table 5 Stress intensity factors for the Z-shaped
~0.030 '-, "] crack of Fig. 13 in a finite plate
[ L
1 RLTPALY Kie Kis Kie K
~0.050 O
-2 -8 -4 ° 4 8 12 Present | 4.516 .321 | 4.410 .363
Crack length
Fig. 9 Relative crack surface displacement Ju, for Ref(8] | 4.502 .325 4,397 .405
body containing symmetric V-shaped crack
and subjected to pure shear Ref (9] | 4.555 335

shear stress) o] zt&3she A =H3 3 (square plate)
o418 Symmetric Shaped Crackg 2AFc, T
4L 22842 Ho glow RAALE 72847
A =ol=gict, Fig 8 o 9oiAe Azl F
d= Y (relative crack surface displacement) &
B Fe o] A$ G=2.5 v=0.30lch

(b) Z= <74 (Z-shaped crack in a rectangular
plate)

o] FAl& Fig. 106419} o] REYwtdkelng
Hol A 2E3e ofE L vnyAA=
ol Sleh, FYAAx=AHEL dAAL 207
3432 5o glen A FHe 747t 549 xx=
ZE=E ojFo|A Qlr}, Table 5& o] 7-$ol 28

A7 A 4E velhie 322- @6, 93 vlasge
ul o]wlo] G=205 v=0.3|c},

5. 8 £

AREFA (D AAM Aty FIE A A4
o] & U 7 A 84 (boundary element pe-
thod) % AF=le] FPPAdolMe AUFdE 2
= TAE o] 94§74 (coupled technique) & o] &
o] A Ych Ade & Yydg o] &3 sl
vl sle] o}F AHHsich, = o] wie] olm
Y& e FoollA oo HelE e FHE
AE 4A AAA < (straight forward) ez



2144 A
A4 4 3=

S kol

(1) Sur, U. and Altiero, N.J., 1988, International
Journal of Fracture 38, pp. 24~41

(2) Sheng, C.F. 1987, Journal of Applied Me-
chanics 54, pp. 105~109

(3) Zang, W.L. and Gudmundson, P., 1988, Interna-
tional Journal of Fracture 38 pp. 275~294.

(4) Chueng, Y.K. and Chen, Y.Z., 1987, Engineer-
ing Fracture Mechanics 7, pp. 177~185.

(5) Chueng, Y.K. and Chen, Y.Z., 1987, Theoretical
and Applied Fracture Mechanics 7, pp. 177~185

(6) Zang, W.L. and Gudmundson, P., 1989, Advan-
ces in Fracture Research Vol. 3, ed. by Salama,
K. et al., Pergamon Press, pp. 2127~2134.

(7) Rooke, D.P. and Cartwright, D.]., 1975,
Compendium of Stress Intensity Factors, Her
Majesty’s Stationery Office, London

(8) Zang, W.L. and Gudmundson, P., 1988, Interna-
tional Journal of Fracture 38, pp. 275~294.

(9) Lee, K.Y., Won, D.S. and Choi, H.J., 1987,
Engineering Fracture Mechanics, 27, pp. 75~82.



