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A Study on the Effect of Micro Defect on Stress Intensity Factor of
Through-Crack by Boundary Element Method
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Abstract

Many researchers have dealt with the problems of fracture mechanics. Generally, these researches are
concerned with crack in isotropic material without other micro defects. Actual structure, however, may
contain micro defects as well as crack in manufacture processing or operation. If it contains micro
defects near a crack, some different characteristics will be appear in fracture behaviors of the crack.
This study examines the effect of the micro defect on stress intensity factor of center slant crack in a

rectangular plate subjected to uniform uniaxial tensile stress. In this study, boundary element
method(BEM) is used for analysis in stress intensity factor(SIF).
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Table 1 Stress Intensity Factors(SIFs) Ky, Ky

due to crack angle 0

0° 15° 30° 45°
KploV ma | 1.0252 | 0.9577 | 0.7730 | 0.5181
KoV 7a| 0.0000 | 02510 | 0.4367 | 0.5072
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Fig. 1 The model of center slant crack and micro
defect in a rectangular plate under uniform
tension
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Fig. 2 Boundary Element Mesh for an analysis
model
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Fig. 3 The variation of stress intensity factor K,

due to one hole at the point A (9=0° ,
Kp=1.02520V 7a )
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Fig. 4 The variation of stress intensity factor K;

due to one hole at the point A ( §=30° ,
Kpn=0.77300V 7a )

AN 289 A= kAR o] $4
(£/y)E2 vlaZdol x5 olFE ZARE 7
o 3 907k HY o] AEE STUEH
YA gtz Zoltt, & T SEes a
ate] K4S BAaAY e A §5uEgy) 44
ol e, ks 7HE AA e AAe 7Y
AAZ xH(FEH)E 7IEo2 S 9 AT
3 @A st 900 ol

Fig. 59 Fig. 62 BAAA 217t #AAA A4 ®
7F 0°Q miek 30°Y el Fg-olrt ﬁcﬂ A B
Agex AdAG vled BPer §¥HS &3
A7lE Fiol AArzol Aol uet @x}aié
sed Hor olFste A& ¢+ IUh B
el e K& 7P A ste e AX e B
TR EAA x5HE 7IE0R
wolt}, o3l e Fdo] ZAr whet v 3}
o] dFE& @ol By] witelzty Aztdrh
SHEAT K8 BT 7ol $ES @
HA7le FES KA Aes Zol dsudd
Aol om, BE FIAARZEANM K, eh&



564 HAE -9

a
153 146 135 117 90 63 45 34 27 O
1.6 -

i or/fa=0.6
! v o 7/a=10

14 %-] - '/-'512 _

12 \&; "
< |
e

——
T

'
I

P L 1

06 1
2151050 05 1 15 2 o
x|y

Fig. 5 The variation of stress intensity factor K,

due to one hole at the point B (4=0°
Kp=1.02520V 7a )

a
16155 146 135 117 90 63 45 34 27 0
. T ;
i i ' . I 1 {e «0.6
’/T\ : { .:;:ao.s
B Y] «r/fa=10
14 - : o i arfa=1.2{
BEREs
o12 S S
v i ] : .
~ . { !
Vs . | W“‘\
N
A\ !
) ‘
08 _JI. .;.
!

2 15 -1 45 0 05 115 2 o
x/y’
Fig. 6 The variation of stress intensity factor K,

due to one hole at the point B ( 4=230°,
Ky=0.77300V 72 )

o KA BSE 00

avn Adel RE B9 dad 799 2
el o ABE AAS ww, 2ol 2705
Ad+S katol Zrheke AgAE 1 37

S oot

a
153 146 135 117 90 63 45 34 27 0
12
or/a=06
e r/a=0.8 .
ar/a=10 ' ' !
arfa=12 S
1.1 . .

Kl/Km

1)

08

7 ! Pl W ST BT FWewe Il Il

"2 151 4050 05 1 15 2 o

<y

Fig. 7 The variation of stress intensity factor K,

due to one rigid inclusion at the point A

(60=0°, Kp=1.02520V 7a )
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Fig. 8 The variation of stress intensity factor K
due to one rigid inclusion at the point A
(6=30% Kp=0.77300V 7a )

£ A2 AZten, gaiA olwe] WRASL

+83%F E#g} ZARA anst AAEHes Ho

2t Azgch

Fig. 8& FEAAME 30°9 7§, AA-
g9 Ae FHAFE dodE AANEY
A7} x2S VISR S W 9° 2R
FUgH dX &

Fig. 99+ Fig. 10& BHENA ZZt #dAAL =
7} 0°d wie} 30°d we] Afojtt. #EHY BY
A= FHI A3 dEHE FFoR YE
ve, $HAFS doA K#s M 3A e
ANES] AA xHE 7IEoE & “ﬂ 105°
Zaeldlnt. 28 SEHAYAT K8 BedE
K %% 7V 3A s AME 9427 «F
NFEL2 P& o AR FAfT 75° ol
©o] A= 900 el it

ANES Z7)o dg 9= 7P ZFe<
vtk 2 ulAAge A7) AZDSEE K#kel
Z7rske AgdAE o MEE AR AA
AL Kol oA AFolAe 2 FHopAe
Aert A3 Advd=s A& ¢ 5+ Ak

9ol A HIZHEOI Tge] AR

A% gtol wSste A a3l #d A

ol 9l& —°r K%k"l s d4e 999y

=
=
Z

—

w rl

rﬂ;z

Loyt

A 565

153 146 135 117 90 63 45 34 27 O
12 -

T H— =
i : , THazes

s r/a=1.0
ar/am12

]
11 I 7

e 1 ge e o]
L] ' .
\H ' : ¢ — i
™ 09 A . Sl
08 [ Y X T
e |
07 ! i das il IS
215 -1 405 0 05 1 15 2 o

<!y

Fig. 9 The variation of stress intensity factor K;

due to one rigid inclusion at the point B

(6=0°, Kp=1.02520V 7a )
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Fig. 10 The variation of stress intensity factor K
due to one rigid inclusion at the point B

(6=30°% Kp=0.77300V 7a )
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