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Abstract

Due to the stress concentration for the presence of the hole or the other
surface flaw (for example, semi-sphere cavity or cylinder cavity) in the
component, cracks are likely to initiate at the hole or the surface flaw under the
action of fatigue loading. It is well known that the presence of the hole or the
surface flaw gives rise to the stress concentration and that the presence of the
surface crack causes stress and strain singularities. Thus the stress concentrations
and the stress singularities acting togethor complicate the analysis of the
structure.

And it is fair to say that the study of the cracked body with the other surface
flaw is of important significance to theory and practice. So the cracked elastic
body with semi-spherical cavity (short for the crack problem with surface flaw)
is considered and the stress intensity factors(SIFs), which is a critical parameter
in the analysis of a cracked body, is studied by numerical method. The model
considered here may be a more representative model when it is compared to the
well-known surface semi-elliptical crack.

Based on research of the surface crack in existence, the present paper, in
which the relevant models are selected and analyzed by FRANC3D which is a
fracture analysis software developed by a fracture investigation group of Cornell
University(CFG), arrives at the following conclusions:

(1) When R/t<0.2, R/t<0.2 and R/H <0.2, the cracked body can be

accepted as infinite. And when R/t>0.2, R/W =02, R/H>=0.2, we can
receive it as finite(R is the radius of the surface crack. W is the half width of
the cracked body. t is the thickness and H is the half length of the cracked
body).

(2) The stress intensity factors(SIFs) in the crack front decreases with the
increase of the distance from the upper free surface regardless of the cracked
body type(infinite or finite).

(3) The maximum stress intensity factors is a function of R/r(r is the
radius of the surface semi-spherical cavity) for the infinite cracked body. And the
surface semi-spherical cavity doesn’t always amplify the stress intensity

factors(SIFs) when it is compared to the stress intensity factors for the
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corresponding infinite cracked body without the surface semi-spherical cavity.
(4) The maximum stress intensity factors(SIFs) increases with the ratio of
r/t when R/r is fixed and increases with the ratio of R/r when r/t is fixed

for the finite cracked body.
(5) The stress intensity factors(SIFs) doesn’t always increase with the ratio

of R/t.And the stress intensity factors(SIFs) at the deepest point in the crack
front is affected more sharply. When R/t is about greater than 0.8, the stress
intensity factors(SIFs) at this point will decrease with the increase of R/t.

Keywords boundary element method; surface flaw; surface crack; stress
intensity factors
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Fig.2-1 Three modes of crack tip motion
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Fig.2-3 Displacement and stress near the crack tip
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7 Lt (aspect ratio).

76 A 58 B TAE B I, wT DU 1 7 g 1 455 28 i 48t B 1) A5 TR OR A7 R Fys
ai.afys A%, DUEAE T IR CAER 7E FRANC3D H B # i .

TESE A% R 53 2 Ja, winl DUR 8 5t e K i &2 48 BES AT 1H&H K
fift o BEISE, BB (KA OGS BV N .bes XCE, RIG A BESR . 1L AT
LB LR SR, BRAEVHF RN E R &, LN fFAE 2G 2
b TGS T RN ) AR AR R A, AR R IR R AL 1 /N
) CAEH . 24E Redhat Linux H#% MM 3G WAF, 1 CPU 4 AMD
Athlon(tm) 64 3500+ Processor(90nm) & ALES 75—~ 7000 4~ 5.7, 18000
B 77 R RS 2R K 24 75 0 3 P A /N

TR IS, LA e KRR RS BES HEAT T 5 R MR N A7 1 35k
SEAR

BES Kfi#+ i QR /rfiftik. Gauss yHyuik. kAL, H AT DRI 22
TG FEAH Y. IR SR AR 2

[FJINF, 3 ] LU 0] 80 HASE IR #5648 FH N A7 (in- core) B A1 v 55
77 (out of core)>kil#, 2w LM BES HHAT I H P AT HATIHH
[47,48]

2253 MAOBEEFIHEMALB TR

FRANC3D 1 5 J; 5 B R - 18 sk 457 B8 1 AH DS R R 21 1), il i sk
It 8535 3l (opening and sliding) A7 %% v 5 . X5 T 1 R R G A8 H R L0k ITF AL F%
(COD—Crack Opening Displacement) 5 1 24 W Sy s EE K 7, X 11 74
4401 24 40 ) A #% (CSD—Crack Sliding Displacement) sk i1 45 11 1 4 40
J7 5 JE PR 1, o6 T 1L B R g0 ff H R gu il 42 7 # (CTD— Crack  Tearing
Displacement) i v1 45 1T 84 RS0 B Iy i JE DR o W2 g i 55 DT~ mT LA el R4 4
U BTG TT S A R 15 2, thon] DU — AN 28 S GUa v — AN [ a2 (A5 3
BTG R S 20 . FRANC3D 1 BL— P A3 31— A% % A B
HRLUN N R 7, IFgr AN R &, IXfEE Pk TR m o7
fi .

FRANC3D iz K (2 Be W B RS B3y e . AP A0, — e
20777 0 A T R 0 R 2 B e A . 2GR W R B T8 i 15 B
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fE YEACF (TR IR 45 ) o I 242 T — RAVBE, s K 1) B ) B
W AN ACRER R B R W AR A% A Bg Bl S #E. FRANC3D i
H AL I A 40 i o R G951 T 2R S0 B Ky e )RS A B S
ST o ZEGURTVTA R BOBVE 20 0, A ] Y 1 A 5 R 5 X R SR
[, e e RO T i 25 AR B g B2 DR (K KN R P B e 1 8
KPS ICF AL o« XL Ji I R 2 Jm o 4L e IR RS FH )
LSBT 70 M d e Jim 2G0T U 1 . Ay 98 8 IA 5 0 A 1 00 . FRANC3D iy — A
PR, RGP )G, RN 1350 DB R o A, IXRK
Ik /D 1 WA K 50 PR I )

FRANC3D i RJ LA N g 58 5 DR -3 g S R R A 1ot i 55 4 80 (1 75

A [37
ﬁﬁ[ ]o

2.3 REINE

T TR BN T LR Bk Wi ) R AR S RS, HFE SR T
N g S DR P AAE W 4 TP I AR, R S5 & RS TN
oeR P55 TRl TR SR il 7 ik

RIGN A T AR TCIER AR S, H R T UM EE A2 AR B 1

5 a, M EHL T AR SO E R H B R FRANC3D .
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E3F LRARPRIRERAEREI

3.1 HEEEANER

B F TRESEBR R — Pl g, ASSCI T SR (R B n 1] 3-1.
H AR LUK, BRGUAK N 2H 5 r Ry PERERIE AT 4R ROA
PRROE R SRR AR ] R RGO AR OV RGUAIERE: W AR
i, HIRGUA D 2W

HE v b, B g S g it N T = e SR AU R 5 ) A S ) AN B e
i b, BN AR H GO [ KR S T . o =100 MPa, R A&
[ [ P S MR Bk R, HJE S E=2x10°MPa, ©=0.3,

TCREGHE P ) R SUAE NI T A6 A IR S AR /N R, B IR LA RO i i
RTZGU U RS, eI R 24 a) LRI O g BROK A (3R S i) . A 5 P
LRI IC PR R R R B 2 BOR 2 a i 1) JL 4] RO v BRI 2R L1
JURT RS R 55 GV J LA RS t AR EE AR /N (BRI r/t 5 R/EAR /1)

A EREAE S A R I Bt B2 G BROKAR AT RO AR 1 J B o BRI
8], ASCHREG R IS sE i, RV L8 5 ST B g 56 B TR IR S i, 14 24
U T3 AN PAS JLAT ROST 2 8 K e H J5 B G RO AR 55 A RO AR B R/t
N T IS TR I BT TR i U 0 T BRI A8, 1y R/ K T B {E I e
EINNESE 3L SUR NP AT TTE =R DR SR NG N S U E 32 g LT 1

1Ak, O T AR TR R g 5 T R R, BRATTE Se v S IR
RIMRGUN NI EED T, IF LA O 25 W25 18~ RO 38 1 e e o B g i J5E A
ERE AR

3.2 ¥RFEFEMEL

% 2% NewmanU 1A 5] 2 10 24 0T SRR (R L, 3T 14 216 308 B 241 45
(K 3-1):

(1) R/t=0.1, R/W=01HR/H=01

(2) R/t=0.2, R/W=02HR/H=02

h T Ve IT A, FRATE B T 3R 1 SR GO0 B A 1 Y g 5 R DR R
Ko » W Ky =K, /(oy/7a/Q) (Q Ju M [ & 24 £ (¥ TR b ¥, 8 AR 3L 11021 [ 7
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a) P BRI Mk B A L AT AR 2R

a) Cracks emanating from a surface semi-spherical cavity

il PFEBRiE

b) LN 1/2 1 H AL
b) Local view of the calculated model (a half of Fig.(a))

¢

T -

L 2

B

c) G P AL i Hh A

¢) The symmetry plane in which the crack surface occurs

K 3-1 TR R R
Fig.3-1 Schematic diagram for the calculated model
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RIMHLQ=r?/4). {ELLJT 3T vt A e ik Ui A 1 77 38 58 DR - 00
NI S AR AR ] o b 3R ARY 1 T B 4 SRR A AN A AR ] 1) AR 2 L S R
SCHR[L5]45 F 1 L WL 3-1,

x 31, wE | ONBRMQ)SERQ)EPRE, RmE I ABRQ2)E
Newman 45 SRR % . HAMHERRE S, HTAEIN RER 7R LR
AL, T 2¢)/n A FEABE B MG 3R HAS A AT A B B, BIJR K G &
Py, FBEEAASERZES DR r/t, RICHAILENN, WALEHEMES
F PR A AR B B A

2 3-1 WIALKLRL 0 TG AR U 5T 2 S5 2 4 7
Table 3-1 The computed and normalized results of two selected models of semi-circular

crack and their relative errors

20/ BB BRI 1(%) ﬁg@? P 11(%)
0 1.231 1.251 1.61 1.174 6.56
0.125 1.164 1.185 1.82 1.145 3.49
0.25 1.115 1.137 1.92 1.105 2.85
0.375 1.082 1.101 1.78 1.082 1.79
0.5 1.064 1.082 1.69 1.067 1.37
0.625 1.059 1.077 1.64 1.058 1.75
0.75 1.064 1.081 1.65 1.053 2.68
0.875 1.068 1.084 1.45 1.050 3.24
1 1.059 1.075 1.51 1.049 2.51

MR 3-1 AT LLE H AL (o SR ZE4E 2% LA, T LAFRATT AT
DLECRE RS ()BT R/t =0.2, R/W =02 H R/H =0.2, YEALM KK, [FRFA]
WAL LG SR AR (2) H S0 132 25 15 Newmant SV 25 5 BE A sk i (1 5k
Ui LN o AHFE 29/ =0 Kb (R GLHT ¥R 5 1 B i 3R THAH A A4b) R 22 5
Koo AL T2 AR A K 358 22 2 o T SR P T 1 A8 BB B 3 Fe (1), B A 2% iAo
T A R L, BT DU RO TN B B v S O A B FRATTR P T AR
WO, A % A 205K TF A % (COD) o 53 i 45 31 1 6 B 494K 1) . g 5 5 [
¥4 1.131, 5 Newma 25 e AH L1912 20 3.663%

P LA 4 R AT PR R A L (2) T 29/ 70 = 0 )L N g i BE TR 1A 2
2, DA Y- BROE 22 10 il B 6k . 7 58 B2 BRL 7 B g e, 7 (RS DL FRATTH Ky,
RN KRR B ) 38 B DN 7 (K, =1.251)
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3.3 FREHFEZE L E] R T bR X AN B ff E

AT E 1 BR O 3 1 R [ 5% Wi 2 1 S0 SO AT B ORORH O PROK 1 9t
B, FRATFEFEAEZ 2% Newman 5 ALIE B 2250 1t U LA B 4T 11 45

(1) R/t=0.125, R/W =0.2 H.R/H =0.2

(2) R/t=0.2, R/W =0.125 L R/H =0.125

(3) R/t=0.2, R/W =02 R/H=0.2
FH IV G 5 A9 A N g i BE BT 1= (07 (5 ke AL AT ] ok 2 T ke ¢ 52 i 1 RS0 Y. g i
BER T Koy BT K, = K, /(of7a/Q) )iy 5245 5 LR 4112 1) 35 9 WL 4%
3-2,

32, RZE ARG SER ()R, R I O RR(3) 5
MRS RN RE.

#* 3-2 =AU EAR T LA R AR ZE 0 A

Table 3-2 The computed K, of three selected models and their relative errors

20/ 7 R (1) R (2) L (3) W %) EZE (%)
0 1.378 1.366 1.383 0.351 1.222
0.125 1.223 1.213 1.224 0.159 0.912
0.25 1.178 1.169 1.180 0.160 0.951
0.375 1.161 1.152 1.163 0.167 0.951
0.5 1.152 1.143 1.154 0.167 0.920
0.625 1.145 1.137 1.147 0.163 0.888
0.75 1.139 1.131 1.141 0.159 0.863
0.875 1.135 1.127 1.136 0.153 0.846
1 1.131 1.123 1.133 0.150 0.839

MK 3-2 P ERATTCLE H A (3): R/t=0.2, R/W=0.2 H R/H=0.2
(v &5 RS BR (D) RS () I TH B 4 SR LB SRR 2 E 1.3% LAY, JITLA
Y R/A<0.2, R/W<0.2HR/H<02K AT LA RLE R TR,
R/t=0.2, R/W>=0.2H R/H >=0.2 R AT G A Zm, WL AH
PR A . (R I T DAE e, SRS WS N ) 9 R 7 B A 26 7 () 3 DR 980
BT 15 T 2% T a6l g ) P R — B

3.4 FRRARSKPRILLNEERET
9 T 25 FE TG B K SR v 2 B R 2% T o 2 T 80 3 TR 1
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Wi, FATAEARIE R/t<0.2, R/W <0.2 H R/H <0.2 [l R E T LI AR A
BEAT T 5
R/r=1.2,1.24,14,1.6,1.8,2,3,4,5.5

KA 29/ 7 = O A 1Y g 5 BE DR - (2 K Ky ) A 2 GUHIT Y TN g i DR 1
RKMALE, P EAUE I FATAA 5 K, BE R RGO 5 2 BROE 2 1 6
B 2 L R/ ARAGI R . Ky, M TH 54 L DL R 45 R 5 o B R RS0k
2[5 B 3R MR AT A Y ) 5 DR K, B EEA LR 3-3.

M 3-3 TR IRATIAHEZS AR Y i 4, WL 3-2,

JEH RN, FAlE LA SH: il a=R/r, K, =K, MHIR/r A
a(a ~1.351), PEILKE 3-2.

33 TSI BIN Koy 76 R/T 1L FHO 5751
Table 3-3 The calculated K, for ratios of R/r

R/r KCVm KCVm / KSCm
5.5 1.263 1.010
4 1.269 1.014
3 1.289 1.030
2.5 1.317 1.053
2 1.383 1.106
1.8 1.367 1.093
1.6 1.342 1.073
14 1.280 1.023
1.24 1.186 0.948
1.2 1.186 0.948

ME 3-2 H, AT LLE H -

(1) Ha<2i, Ky, ME a8 K. f MR )5 K+ kAT
a=24k,

(2) Ha=2m, K, b amil Rmm . Ha=550 K, XA K,
1) 1.01 £, BUEANTRIAATRZER 1%, XUl T3 a>550, FA107 DL Z 0
BRI 2 THI S B 0 R g a8 B2 TR 1R 52 T

(3) fAAE— a 13 Keyy = Kogy o BRI - BROE 26 1 6 B 52 ) 3% 1 2
LR B DY g 58 5 TR 1 55 T 3 BT 28 1 R e B S TR S 40 1 e Y g i Rl
A

(4) a<a W, K, <Keyo BI¥EKIEIE MG I A7 75 A 58 i 2 20 b
5 R A T R (S e R R B be T ), RIS 2Bk 2R H
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1.40
1.35

1.30

KCVm

1.25

1.20

1.15

1.10

32 K, b a 28 i
Fig.3-2 Variations of K, with ratiosof (a)

e B BRI B4 SUA7AE — A B i (shielding) {6 i, T 45 Ky 28 4 22 42
(5) Ma=a i, Koy, =Koy o BIFEERTEFR M 177 €6 06 2 1 24400
R, 7 5 B DK H2 B FOK AR FH (amplifying) i {5 45 1 28 43 5 I fs . 24 a =2
) Ko =1.106K g, »  BIRKHBOR R 0k 1,106,
AL L5 5 e ) E AR AR R T g R B0 . B 3-3 B 3-5
R SRR 1A 5 T

3.5 RE/NE

ARF SRV T HA B R i RS AR By s B A, TH B
RESCHRA EE DR Z 80/, JF Halnd v 3 45 SR 20t 35 2 [ 36 1 R GUREUR TG
I PNAIE SN NI i

SRJG R RS R A BRI R 0 R e 5% e H AT 3 1 AR AT ) e P Ak
ARASLERKHAR: ¥ R/MA<02, R/W<0.2HR/H<0.2 K FHATAT LA
NBEAR TR, M R/E=02, RIW =0.2 H R/H >0.2 N IRATHZ A1 R
ROk RN, BREUR I N ) ik B2 IR BEAT 2/ 70 B35 KT/ o

[F I &5 L G R R A o B g i B2 R - B 3 T 2R S0 A 5 2R BB BB AR 2
bt a A AL LA
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[ 210

3-3 KRR AR Mk B 5 R T 5 3R RS = YA FT T
Fig.3-3 Element pattern of the cracked body by influence of the surface semi-spherical

cavity and surface crack

Kl 3-4 g oot

Fig.3-4 Element pattern of the crack surface
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o
£,
R

ot
Aﬁr# iy,

¥}
[ VA A A A
R et

f’ gy
B -
ji |
B ~
M~
--..-

A——E IR FE TG
B-HAWES L JEA A4
C——Ham

¥ 3-5 LRI M AR SR IX K e 3

Fig.3-5 Element pattern of the upper surface and the related regions
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BRI LA 0L

(1) Har2if, Ky, BE%alHikiimh. M a=550 K, XK
(K] 1.01 £%, EFEATRIAEXT IR ZE R 1%, XU T 24 a>550, FkA10]LL 2N
N0 - BRIE B B 0T IS ) 5 B DR ) 52

(2) FAHE—A a i1 Koy, = Koy » B IS 22 ER 26 THI B B 52 ma 1 28 1 54
S B KN g i TR 7 55 T8 2= BR T 2 1 i e 286 11 24 0 11 B3 K I g o 38 AT 7
FHAE

() Ma=<alf, Kgy=<Kgyo BIERIE I 6 B A7 75 Af 58 i R 40
IS 7 58 DR 1A BT AR, 13 B0 o b 2 TR 2R 1T S50 B 1) A7 A2 6 RS — AN B
i (shielding)E I, 1Al 45 ) A8 453 2% 4 o

(4) Ha=a i, Kog>Keno BI3KIE R 16 R A7 78 0T 3R 2801
I 7 58 B A1 B8R AR (amplifying), T {8 45 M9 A8 5 S nfa . 2 a=2
B, Keyn =1.106K ., » Bl KIBCR R4y 1.106.
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F4E FRAKPRIRERBHEI

41 3|

TREF RS S AT BRI, BT LABIF S8 BRAA 1) 2 1 280K A R S
B HAZ, X FATBAR, T 100 0T LT # BE SR B 1 R kP, A
R A5 3R B TE PR KA S 58 B2 DR 5 22 e R AN IT AT R OCAR (19 3 g 568 5 TR 7
I 328 111 453 7 A7 BR AR 18 J AT RS 50 192 77 5 32 DA -1 1) 56

42 HEELEERFITESZER

KT Oy BT B GUAR JUAT R ~F DA R 26 T Bl [ ok I 7 5 B DX 1 1) 5% Wi (4 S
ZALUAR ) JUAT ST A FE TS t (R sg i, Tk f B~ BR T i B, 2
BHhr), BATEBIFHE T R AR Ch T 1He T |-AT— I 45
i NN TR N 2 O P

r/t=0.1,0.2,0.4,0.5,0.6,0.8
FEAE T RERAE L F X a=1.2,1.4,1.6,1.8,2.0.

THRE TS 2 0 50dE Lk 4-1 23K 4-6.

KT NN R K B a BLA r/t AR A, BRATT LR 4-1
2R 4-6 F B HEATIRA T

#4-1 r/t=01miHE A K,
Table 4-1 The calculated K., when r/t=0.1

a
20/ 1.2 1.4 16 18 2.0
0.0 1.144 1.280 1.342 1.367 1.383
0.125 1.037 1.161 1.188 1.205 1.225
0.250 1.019 1.127 1.148 1.162 1.180
0.375 1.011 1.114 1.133 1.147 1.163
0.50 1.005 1.108 1.126 1.138 1.154
0.625 1.000 1.103 1.120 1.132 1.147
0.750 0.995 1.099 1.115 1.127 1.141
0.875 0.991 1.095 1.111 1.123 1.136
1.0 0.988 1.091 1.107 1.119 1.132
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®4-2 r/t=0283H TR0 K,
Table 4-2 The calculated K., when r/t=0.2

a

29/ 7 1.2 14 1.6 1.8 2.0

0.0 1.161 1.313 1.383 1.419 1.449
0.125 1.050 1.183 1.223 1.247 1.277
0.250 1.032 1.146 1.178 1.199 1.224
0.375 1.024 1.131 1.161 1.179 1.201
0.50 1.017 1.123 1.152 1.168 1.187
0.625 1.012 1.116 1.144 1.159 1.177
0.750 1.006 1.110 1.138 1.152 1.168
0.875 1.000 1.106 1.133 1.147 1.162
1.0 0.995 1.101 1.128 1.143 1.157

® 43 r/t=04m i EERH Ky,
Table 4-3 The calculated K., when r/t=04

a

29/ 7 1.2 14 1.6 1.8 2.0

0.0 1.233 1.428 1.544 1.628 1.670
0.125 1.109 1.275 1.348 1.404 1.469
0.250 1.082 1.222 1.280 1.324 1.374
0.375 1.068 1.196 1.245 1.281 1.319
0.50 1.058 1.179 1.222 1.250 1.282
0.625 1.049 1.166 1.204 1.227 1.254
0.750 1.041 1.155 1.190 1.209 1.232
0.875 1.035 1.147 1.179 1.195 1.214
1.0 1.029 1.140 1.170 1.185 1.200

4.3 FRERFAX R 52 E E TR

AT RS BR A T e B 0 . 77 55 B A RS i, 3RATT AT A R G4
LR BROE R Mk b AR 2 LE a1 ) Z 84T 0 A

T 567 IS RLLUTHY Y 5 B R A v/ R LR BE a AR, R
R 4-1 2K 4-6 HIEHEHATAT G A& 4-1 2 4-6 £k,

M 4-1 2 4-6 IR LG REHE 21, DY g o B8 A1 1 dee R (BB
KAAERGATHT I 45 A R AN A s, WA AR AE 24/ = 0 A (BT 152 Bt
Ak 1R 7 5 FE TR T A Koy ) o B 7 3 B IR 1 Ky, A2 /AR RS OO T Bk A
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Table 4-4 The calculated K., when r/t=0.5

a

29/ 7 1.2 14 1.6 1.8 2.0
0.0 1.287 1.507 1.641 1.731 —
0.125 1.143 1.331 1.415 1.478 —
0.250 1.110 1.265 1.333 1.383 —
0.375 1.094 1.232 1.289 1.329 —
0.50 1.081 1.210 1.257 1.286 —
0.625 1.071 1.193 1.231 1.249 —
0.750 1.063 1.180 1.211 1.215 —
0.875 1.056 1.169 1.193 1.184 —
1.0 1.051 1.160 1.179 1.155 —

#4-5 r/t=0.6 B HIAEM K,
Table 4-5 The calculated K., when r/t=0.6

a

20/ 7 1.2 14 1.6 1.8 2.0
0.0 1.346 1.587 1.664 — —
0.125 1.188 1.391 1.428 — —
0.250 1.146 1.312 1.337 — —
0.375 1.123 1.269 1.279 — —
0.50 1.107 1.237 1.228 — —
0.625 1.095 1.211 1.180 — —
0.750 1.086 1.188 1.134 — —
0.875 1.078 1.169 1.089 — —
1.0 1.072 1.152 1.046 — —

FORRE a BT R, (R r/t > 0.5 I LS T ST R 2 T 2L
LAY g o BE IRl 1 B A a i R NS L, WK 4-4 FTE 4-5. LR
B K A v . g 5 B IR 1 Bt a AR AR (B 4-1), ml R BILIX 2 i T R80T
PEBS N A rh 2 R T G, VRN R A BT AR 5 A T AT .

1 Ny 5 R IR T 0 B KA R A 2/ = O Kb, MU RATT T AAR S 6 4-1
F 4-6 1 20/ = 0 AL IR Y 7 5 B IR T1H Ko, IR 28 5 M4 H K, B a A8 46
i, LK 4-7,

MW 4-7 T LLEH, K, 76 1/t AR R B0 46 BE 5 a 139 K i 48
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Ko B BRAK AR S5 R 1 & B 1 B A 280142 1 38 K 1K

£ 4-6 r/t=08 I H MK,
Table 4-6 The calculated K., when r/t=0.8

a
20/ 7 1.2 1.4 1.6 1.8 2.0
0.0 1.349 — — — —
0.125 1.226 — — — —
0.250 1.175 — — — —
0.375 1.142 — — — —
0.50 1.109 — — — —
0.625 1.069 — — — —
0.750 1.021 — — — —
0.875 0.975 — — — —
1.0 0.970 — — — —
1.40 F
1.35 F
» 130}
L
»n 125}
o
8 120}
T
£ 115}
(@]
< 110}
1.05 |
1.00 F
0.95 1 1 1 1 1 1 1

0.0

0.2

0.4 0.6 0.8 1.0

20/n

Bl 4-1 r/t=0.1 5 2407w 6 & 9440 1 N g s BE R K,
Fig.4-1 Distribution of Normalized SIFs (K, ) along the crack front when r/t=0.1
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45
.40
.35
.30
.25
.20
.15
.10
.05
.00

Normalized SIFs

r1r1r1r 171 T1r TvTTrTTvTT1T T TT?

N e = = S S S T

0.0 0.2 0.4 0.6 0.8 1.0
24/

K 4-2 1/t =0.2 NG To RN Y ) 9 B2 R K,
Fig.4-2 Distribution of Normalized SIFs (K, ) along the crack front when r/t=0.2
1.7 F
1.6 —
1.5 —
1.4 —

1.3 F

Normalized SIFs

1.2

1.1+

10 1 " 1 " 1 " 1 " 1 " 1
0.0 0.2 0.4 0.6 0.8 1.0

2¢/n
Kl 4-3 r/t=0.4 1 RLEvE I RN D) R T Ky,
Fig.4-3 Distribution of Normalized SIFs (K, ) along the crack front when r/t=0.4
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1.7 -

1.5

1.4

Normalized SIFs

1.2 -

1 1 1 1 1 1 1 1 1 1 1

0.0 0.2 0.4 0.6 0.8 1.0
2¢/n
Kl 4-4 r/t=0.5 RS RN D) s R T Ky,
Fig.4-4 Distribution of Normalized SIFs (K, ) along the crack front when r/t=0.5

T

1.7
16 ]
1.5 —
1.4 —

1.3 F

Normalized SIF

1.2

1.1+

1.0

1 " 1 " 1 " 1 " 1 " 1

0.0 0.2 0.4 0.6 0.8 1.0
2¢/n
K 4-5 1/t =0.6 N R GHTE To ALY ) 9 B2 R K,
Fig.4-5 Distribution of Normalized SIFs (K, ) along the crack front when r/t=0.6
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1.2 + a=1.2

1.1
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