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Analyses of Stress Intensity Factors for Slant Crack Emanating from
Circular Inclusion by Boundary Element Method
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| Abstract [

In order to study the influence of a circular inclusion on a stress field near a crack tip, mutual
interference of a slant crack and the circular inclusion is analyzed by using the two dimensional
boundary element method program made for the analysis of a bimaterial inclusion.

As the crack emanates at the equivalent slant crack angle the correction factors F, and Fy for

the inclusion with small Young's modulus were found to decrease as the inclusion radius increased.
The correction factors for inclusion with large Young's modulus increase as the inclusion radius
increases at the equivalent radius of the inclusion , the correction factors decrease as the slant

crack angle increases for the aspect ratio %V = 0.1 irrespective of the Young's modulus. For%,

greater than 0.2, they increase as the slant crack angle increases.
There is no influence of stress mutual interface after crack emanates beyond the inclusion radius.

Key Words : Mutual Interference(’d3%Hd), Circular Inclusion(¥& ##E), Boundary Element
Method (A1 8.4M), Stress Intensity Factor($&8&hA<), Rigid Support(%4*121)
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Fig. 2 Compact test specimen
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Table 1 Stress intensity factor of compact test
specimen
-LC- Present results Srawley
0.1 3.44
0.2 4433 4.274
0.3 5.725 5.621
0.4 7.302 7.279
0.5 9.658 9.659
0.6 13.66 13.65
0.7 21.44 21.55
0.8 41.25 41.20
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Fig. 3 Mesh pattern of compact test specimen
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Fig. 4 Stress intensity factor versus sher modulus ratio

29 AdgAS 0 G;) Hlol w AMeET.
g 234E Fig. 49 K*lﬁ}lﬂ 5%c1We] dAE HoAFa
ATt mebA ol MEHAE A3 £ Z2ae £
e g g itk

4. siMza ¥ 1E

43 FoEolA Msel Ase ANFEADe &
Holl AL GEE 248 daled gAASTE e
3 BHEs R WEUE 3 FRBAN sl
Adse ANFES el Fig bold #Zol )

0.1, 0.2, 0.3, 04, 0.5, 0.6, 0.7, 08?:}

d:‘i

6mm, AAEe 4% o = 15, 30°. 45 . 60° ,
= 0.35, 0.5, 1.5% &5k

TR

2L

2h

2w

TTTITT

Fig. 5 Configuration of specimen and coordinate system

_76._



FZFA7IAGA A 7 A 5 F 1998, 10.

L4F A¥e4s B4 TRE0 BAld AUE o i
E7 249 AT AHHd /s o4l
Aot AATE RES A9stn FREDL ZAY H
i3 329 AR (rigid support)=19.6 KN /mmZ
FRED 2AE SAFPAZ G HAES EAE
B33t FAREE ¢ 2 AAeAY TEOPS
sl FAEY sigon FAPEL HHH2R A
gk, Algd  AFHe  IBM - PC(Pentium,
120MHz, RAM 64MB) 71222 AMAIZEe EAZ5E0
2 AT 2080}

oO——4—O—1TO0 T 0T —T9—

P - S T~ U S~ U DUV~ VN - W B, Vi . S N W

o-—4—O0—1T—0O—

1

Fig. 6 Mesh pattern of specimen for slant crack
emanating from circular inclusion

_77_

dukAel g ol Foldul v o WFHAZ 7
nste] HASHLE 0.43 (34
v = 0.3°] 432 1B}
= 60, B (2L) = 200% Hde] A%
S BUSY Al Fe4g4E 10084
& Yt Fig. 6& SAEHE A Ao},
LB AN AFES AAL A 98 AFHNE AHE
o] APYert dolx WeHH $HYE HEde A
d gl #dz dEeR Algse ARt 43 st
2o KE 4leled de &4 (hybrid extrapol-
ation method)?’g AMgsAen SABYASFE
F, = K,/oVzc Fu = Ky/oVrco
298 a9
Fig. 7¢ %8 W2 R = 1lmm, B4AFY
£ = 0359 W AAEEd A me wEel o

(c/w) & T4 g8HAS F,, Fyp & BN
Aoz RAY SHINASF F, & AAdEY 4:
e = 15, 30° . 45" & #E W7} FNEFE A
A& Z71Eg AAFge dE o= 607, 75 & ¥E
o w7} Z71d4E F4F 7HE Jepdth. 53 #F
o ¥ ¢/ W=0.2°49 FFT 7l EHEH 2
Agdge Azatgoz gddEn, #E v ¢/ W=0.1
3 ¢/ W=0.8 & Hwstd AATE Adx o= 15,

Vi

x
=

Q.
()

o

el

5.0} o | 15" | 30° | 45" | &0 | 75 |
F_|—o—|—a—|—o—|—v—|—u—)
Fo [-o a-1 @8 . w |
E,
.0 R=1 =05
& 3.0 /./
- .
<3 ./
2.0t 7 .- /‘
/l P 1
P
- /.7 //D/’/\
, 7 ——- nea ,A/S/‘J
or "5;;_&;481__,—1'——4”—:——”"/ 1
B et . -
[ V4t i 1 ') » L] (_l; : g
o c ¢ I <) s} :
0.C . L . J
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Lo
w

Fig. 7 Stress intensity factor versus ¢/ W
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Fig. 15 Stress intensity factor versus ¢/ W
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Fig. 18 Stress intensity factor versus ¢/ W
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Fig. 19 Stress intensity factor versus ¢/ W
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Fig. 21 Stress intensity factor versus ¢/ W
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