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The Hypersingular Integral Equation Method in the Analysis
of Bent and Branched Cracks

Nao-aki NODA, Kazuhiro ODA and Chikahiro MASUDA

In the previous papers, the hypersingular integral equation method (HIEM) was shown to be
useful for exactly analyzing straight crack problems in the two-dimensional plane. The present paper
concerns the application of the HIEM for the solution of the problems with intricate crack shapes.
As examples, the stress intensity factors of bent and branched cracks under uniform tension are
treated. Even in the case of that the bent part of the crack is extremely short, the accurate numerical
results are obtained by selecting a convenient set of collocation points. The calculation shows that
the HIEM, in which unknown functions are approximated by using Chebyshev polynomials, gives
results of better accuracy compared with the previous method using such as stepped functions.
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b/a | Eq. | M1 M2 FB Fro®
l ' I 5 5| 0.62308 0.53435
(8) | 10 10 [ 0.63066 0.50958
15 15 | 0.63116 0.50702
B 0.1
A 5 5| 0.63262 0.50713
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50 5 0.73131  0.38836

60 3 0.73195  0.38627

0.05 | 80 4 0.73147  0.38656
100 5 0.73118  0.38684

% 3 EATEMEBOEERSOWMD A2 L 2R

OEE (K3) (6=45)

FIB = KI/O/F

b/a M1 M2 (a) (b)
12 8 0.6337 0.6337

0.1 18 6 0.6334 0.6334
24 8 0.6334 0.6330
9 9 0.5691 0.5691

1.0 11 0.5691  0.5691
13 13 0.5691 0.5691

Fri8 = Kpp/ o/wc

b/a M1 M2 (a) (b)
12 4 0.5062 0.5061

0.1 18 6 0.5057 0.5057
24 8 0.5056 0.5052
9 9 0.6411  0.6411

1.0 1M n 0.6411  0.6411
13 13 0.6411 0.6411

.
‘.

(a)

(b)

3 EFTEMRBOEERESIOMD S

2335
OBEEHB L. FOERERIIRT.
L@ N
Le= 2(cos¢9+b) (10)

£rD, BABREHBEOEBESOERD i, BT
BECHEVEEL LI LNDONE, F0OL®H, &K
T, BATEREER(4)D X 5 CERHET %
T-o7-.

4. HAUBREIUEE

41 MEBARPORITER R4, AIETHEN
REREIRD ARTRT 2T eRERT, EifA
% 45°, bla=1.0~0.005 TEHEL, BEROKER L L&
L7:. BIEL7-EHES OEIZ, £©b 6 bRk @ED
B) TEIRLIZLOTHE, XA EEHEHR
FEMAORFERI e IS THRIFLIZLO
T, X#ER(2) 1, TEREOFGFERLE ML, B
FERSCE > TH BRI FHE L 5 HEEAL
T, BEE LB T, Rk, X BT
OVRFTEREFGEHREE R TWIAETHIY, £
DORERIZ, bla /NS OEET L XE(2)DEL £ <
—HLTw3,

4.2 MEBRPOHEER K5, BRERPO
Mt xR (H4) OIGHERFEEERT. ZOMED,
GHSSHROE EREOKMEETERIIHI L, DK
B - THIIERI 2 H s, §NEREN
T HETRIFL Twa, Akl T80
BAOWS THAKG LA MBS I AETH S, £
DRI, blad/ NS VWEETH XM(3)DfEE £ <

#* 4 B8 BROBERTAGHEARY (K2)
(6=45°)

FIB-KIB/ gvmnc

Present Isida Isida
analysis [12} (2]
b/a L . -
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M F1 fu [M Fi fin

3| 0.7075 0.3621 | 3| 0.7096 0.3561
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