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o Through-wWall residual stress”
Wall tickness —
Axial Circumferential
S
<1 inch
21 inch
1) S5=30ksi

2) Considerable variation with weld heat input.
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Residual plastic stretch

w Plastic zone
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Tensile plastic
deformed region

™\ Cutting

plates

Resicliual stress
distribution

(a) (b)
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Table 1. Chemical composition of STS42 (wt%).

C Si Mn P S

0.19 0. 26 1.4 0. 026 0.013

Table 1. Mechanical properties of STS42

Yield strength Tensile strength Elongation
(Mpa) (MPa) (%)

379 544 33
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Table m. Welding conditions

Groove

Doble V

Electrode

- JIS YSF-W41 (44.0)

Welding position

Flat position

Welding current

600 A

Welding voltage

34V

Welding rate

25~50 cm/min

Interpass temp.

100~150° C

No. of pass
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I CEPE 2 A, LA o T, BRTIE, IS E/STA—F & L7 dasdi—
AK'BReEER VS TR TR L 2 5.

SHERFEDOIIZ, FHEICL o TH )P LEHEITR) ZEATReThH L. —f
2, BEICHDORVEE, WISTIHOdasdN— 4 K-BHRE, 132i30a/d0— 4K ., R

b



ELL, DR LED da/dN— aKEfROLRESZ 506 an | Lipis
T, KL TKp> 0085860 S5GERERIE, BEOICTHIAREER 4K, EOE
JtR 2R EL,

R.—1 (3-6)

AK,=4K'=KL,,—KkL. 31
PORICTI L Ddasdi— A KV BGR (LBME) 2 Hva Zkicky, #EIOLLAD
FHEZITH) 2 &ATED. —05, KhiaTKeS005E60 X ZHERETIE, 4K,
R.ZXKAL L,

R.=0 (3-8)

AK :=KL.xTKr (3-9)
PO 0 Dda/dN— s KRR Flnwa Z bz Xy, FlITEL, 7270, @b
FItEDda/dN— A KL EER (ERRME) % v 5 & TRRFIHEIZ BT RSP0 3H T
THECH D, AETITIH(G-8), (3-9) 2 HWCHELFHELTT.

3—3 SEEGREAR

ﬁ%ﬁ‘ﬂ:(ilﬁ%ﬂf&%ﬁﬁ?ﬂﬂﬁﬂgs TS 4 2% STS420{tFs4y,
T IIEERT, 1 EEUTHL. BEEHFESIOEBREIY L, 534D
THEEERTo 7. WHEEHITIERD LALTHA.

3—3%BRULT, BEBF»STRO 2 205D CTHEFN 21k L7

(a) ARIER (K3 — 3 (a) &)

BECER BRI EEIERT S (C— LA, SHEHEW=50.8mm,

RELAEXB=6mmBLU2 5mm) .
(b) BEIEH (K3— 3 (b))

TR 2 RIS A IS, BEHRCIA o TEEMEETS (L—-CHL
B EW=100mm, B=7mm) .

ARFEF O%E, B4k —ER% (/R =0.05, B=25mm) &£
AKVER, #ERER (R=0.05, B=6mm) %4To7:. %EDEE XZibAihd
BT B, HBAERE L. ERAFLEBROFHINELFR L THS. BE
KRBT oGE, BMaK-—ER % (R=0.05) 21To7.

PRREISI150 S REREE 2 ERmICFHT 2012, AR BEERERFZOWT,

x;l‘l*l;
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YR EEABICENCEE S LIBRBIS a0 %, O RS-V FnilEiic
FoTHIE L. BEER (yEHREIC) og,) %X 3—4 (AZEEH, B=
6mm) , M3—5 (BEIFRERH, B=7mm) IZ7RT. 7272L, xiiCTHER O
WER (CYRmL) OO THS. 2B, ABBEAD,, (M3—4) iIkx
B A TFREIET) o CBE L TB Y @, HBFES (B=6B8XU2%mm) 12koT
KEL BB WETWEEZONS,

3—4 IREEZRLLTHGE

K3—4, 3—5ITRLAFRBICHOBEESEREN S, UTOX ) IZIREEAED
BES LIRS og(x) 2#5HHE L7z, CTRESOBE, BRSO L7385
YR XIS IERREL S, LA L, 205D RRITEITEEICEIER
TEETH D00, EH LIRECIDH 2 EDETHNAZLIITELW, 22T,
IRk &Fea SR ERR L, B REEENS k. YIREES (o as
E¥) 2a, CTHBHOWEH»SOEMExE L (x=a,) ., YREISHAE

DFREIET] 0§ 1%,8, RN TERT 5.

_ K# ,
oRlxXa = o Oa) (3-10)

ZIZT, KAWUIREEAR: (27a,) DB DTS TH5.
FEOogIxa, HWT, BES LIEEEE o %) 25T 5.
X
o5 (%) =0 %2 +k§§1bk ) * (3-11)
T, 85 2 EWFREISHOZEEE TR G-1D) BT TA LI, N2E
HETREL/FHERETHSH. T/, D LWELAESHA LSHIC, nfEEER
TAh.

F(3-10) D o glx.a,, KAWKRINTH Y, EERIGICEHM L. ABgETIt, [ENFS
2o (Ke<0, KL, tKr<0) % ZZIERTH05, 6. (3-7) %L
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VD, BT REE TR X R EA LER, BELET4R, (R=0.05) Iz
BT 5 SBERERE da/NERETS. —FH, BHEHBHO da/dN—aK % (R
=0.05) »5, LEDEXZHEREEEda/dNAEE T 5 4K 255, KLid(3-9)
B, KXTELOHNE.
Ki=AK,— 4K, (3-12)
(-3 B-1D) AT UL, KpWEHETE S, BEIELTE, a2 b
REEF- OFEAEEm (3, x) & LT, Mall-Newman DXk % Fiv 5 (8
2 1+A,4+A 12
Ver(ax) (1—a4) 372
E=a /W
A,=3.57+12.5 (1—¢) ®
A,=5.1—15.32¢& +16.58£2—5.97¢3
4= (a—x) / (W—x) |
BRI II5 0 SBEREEOFECE LT, BEOINR,, EORIAE
BARK. L LT, 3 (3—8), (3—9) #fHwa. &5, RV=00EH FRE
GRS NE) DdasdN— A KEEURAWLETH 5. B OdasdN— 4 KLBHRIZIZ,
AFIB X OBRBREE OFMICHE L, C— LA (B=6mm) BLUL—-CH
7 (B=12.5mm) OFERZPELL. FEOTH 3 —61TRT. KPCOEARER,
B ERUC— Lo SZEERE, AHMBREEN LEUL—-CHuO XZLE
BEETHA.
PAVESS D X SUBA AN EL R 72 LEBR AT da/dN D FRIEL (das/dh >5X10-8m/cycle) 12
BWC, MAMOKERE AN OWIEERREE (Parisfl) 01T 5.
da/dN=6.3%x10"12 (4Kv) 3.0 (3-14)
—F, AKYOEHEN, dasanidz (3 —1 4) OMXIESEREERD HEENsE
s, Zhid, BEHSB LU {EFHEEEEAOOHSTHS. ZOFHETIE,
da/dRizst U CREF FOBEND Sh D, KLY, BEEEROL—CHD
FAEEl & B, B, ok (STS42) O%E, TxEEREEROB T
% HEHIE V da/dN DFEIBIC BV T, BT & B SRERFEOH IR0 b
W, LA T, R (3—14) da/aNDEBICH7zoT, JEHHR B LUTHM®D
Fipbda/dN— AR RRDIZIZERE G2 5.
PEnZ bdhs, XZERFEEOTANELT, dasdiN—4aK BHRE LT, Fito

(3-13)

m (g, x)=
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2 o% vy, HEHE L.
(@) (3 —1 4) Dda/dh— 4 K T EEAR BB
(D) LT & DFEYRDda/a— 4 K - B

3—95 MRLEE

3 (3—12) 255l L7z8IR SEARFOIRE IO IS L, ABGER
FOBENRKL=—9. MPay'm, BEIREBH OHEEIKL=—D5. 8PaynTdhY, HET
ERVWKESTHA. ZOFELAVT, R (3—3) OEREDEDFHIIETE,
FEERILTIDIS IR BK n R 5TE L. AREERF OyE & BRGNS O % i
BLT, KR &SR IZLEK (3—7) 1TRT. KicknwT, SEidszd
K& ta/M, HEEhdmE ORIz BT A 7- DK n K T L L 72, ARIEER
Fr & BRI ITWThOGa T b BRI 5D 58 FEIREI ST T &%
PEELTITS. LaL, KaDZ(LTETRE (R2b. ZOZRL, WMEORK
BISHOSHTARDZERITER L TWA . T ISE 2 FHlED 2 Z8ERERE0ZY Y,
i, TOKOTALE M LUIERTCHS. T, R3-TITRLZES 2, FUE
MR S % AR T AGETY, BEEIOMTARDELRIE, D
JETTERARIEK n D LI R E L E R B, Lizht> T, Glinka'® 29I/ % 45
SANEB L 7= & 9 %, EEOIFERBICHHMEIENET—2A Y FOZBH VRS
B UGS, ELVKeR o2 nZ P FHEINS.

ARISREBR OBWMOBEAKL—ERER (4KL=20. WPav'm) DA, da/dNDF
R EBEEREHE LT (3—8) [TRT. FEANEELT, 84D dasdi—
ARKYBEROT— 7 & LT (a) B WIS RERFER ) 2RV % B AR
CIRY. EEERDda/dNEFE UM 4 K L ORI OB a1 Sda/dN=5 X102/
cyclek K<, 2 oa/WICERARICIZIZ—ETH L. FHRRITETERL L~
MLTD, FRC, BROFHERPERTTHS. FERHAWAMET, o
da/dNDFEIBIC BT, BYEFRSZEEOIEL, da/dhids (3—14) o
KEMREMRD SEGRANCIEEL T 5. Lodto €, FHEOERIIIBEROTH (el
DFH) #5225 X)W sb.

BRI OB A K- —ERE (4 K2=27, 34, 45, 55Pav'm) DA, da/dN
DFHER L EEER LB LTS — 9 URT. EBEEOd/ IR AT Ak
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O OBFEITIET Adasdi & ) DIEL, SEERIPAEHIETL, FHICE
5. TOH%, BWOARKYERINESE, AR —ERReiT 5 ERUSRITERL,
XBERIHEVERL, 5875, FHSRIZZOERFRE L —BL TS,

ATURBF QBT AR VR, SHERBROEE, da/dN O THNER & SR H
LTE3—10I1RT. BffdKL=20MPay md 5 4 K “BREERERZITV, FERSYSH
WA HF AR n 2B 0721812, AKY=20PavmE& 225 & B FEHEL,

AR R E 1T o 7. EBERDda/dN- 4 K BRI RS Dda/dN- a K BIR & D b8
WZIRGEENZ S 5. RO TFEEEITERERE L ITIT—FH L Tw5. LAL, 4Kt
EOEBE 4 K1 >20MPay mDFEIE T, MR OERITIRAOFEZ 525 L)1k
B. 1=7ZL, FHEEREEIARTFOTSS.

3—512BVWT, BROFHFEENEERERE—F L. il BEEGN
TREREZICHOBIEES DRz, K (3—11) CEULFRE 0z
BRELRBDTHA.

SELER I CERS LIEREI S A» 6 FH%2TH%HE X (3—11) °&
B35 X AEEIELD. 51, TIRE DD VIETFEZEEAROREICHOIG
TURFBBR IR TH B0, REFT0Y F 2 MG TlIE L7FRREIE 57
DAREETEE— AV PO EVEERZ L TEALT S Z 213, BRSAFE
KEBEERELIEIIRE. F2C, LA, HISEREFOTIRINEFEULT
BB FHEEI A, 7277 L, FEICEWI BRSO IS I EE—X Y b D
FNAVITME SN TR WIEEITIE, ZHE S OBAPCRRICEREEE s h
TITE. E3—1012BWT, 4K*>20Mpay mODTEIE CHHRD TRk R eSS R
E—BLWERE LT, BRI OUTHERE 20X AW 701 SZEERIHE
VEEITEE SR EE L OND,

3—6ITRLAE DI, B DGR, AK o TEDda/dN—aKVBRITIE, 38
FAAL, (R S % T s, BRI onE, Bihe AZYERTH 00,
[Fl— AL OB DEYEDdasdh— a KRR E AWhIE, FECKZ TR OT—5 D
EEOREI LS. LarL, ARRBR OGS, WEEETE IZHEETS.
BESE TR, B SRR 5 DT, 4K WIHBEOFECKLT, Bbto
F—FRHVTHIBEENELS. M3—10I12B8WT, ORI EEERE L
D AILEAOFEES 2 A2 —RKE LT, T0kS RMEEBOEN LI NS,

Pk, FER SRS %5 EERFOBEIREILN), SSSERIES RSO
HESPERTCE 2w a vy VB 235 L LT, B Ka<0, B

A



JUKL . TKr<0) OEZLERFEOTFHRERY, EEERL I—FTHrIL %

AU Thbb, FESIRHOGEITS/NEREIIRETH UL, ERGOEOFHE
PRI B, EhAbEOEENEY T, DRSS DTSR, &

BUERRIT X ) BELS LIS A A 2 b O FHIE BB AREL v, Lidts
T, PEEREIC DA EHCHNIE, SEBRIC L ARESIOEES ElE §F
5 BT 2w LM S L.

3—6 # =

B FUREA O S A h BT H SRR L7 2 v/ MREBRHIZOWT, Eh
EbEOFREICET TR ERL, 55 53 REE T TR OB
TLDZE(LE LT, FARRIE IS0 S ELEREEOTFHEITY, ERERE L
=BT BT EERL. EONIEREERTIUL, UTFOLB)THA,

(1) EHSLOBETL/INBERRRIETH T, TRahEOFEOERE L)
ThrHI %, BERZILH, avy VR, EHFRDTII% 8 W) BNt
DHETRLI.

(2) Yk &BAC L ) FES LBRIEIEY5 2 ShISma T, JHEEh
HOSE L R S LSRR T TE B, :

(3) FERBIES OISR EARRE LB OIS 22t 82 b L £ T, [EiF
RSSO S SEREE 2 ERICTFHITE 5.
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200

Type A
W=50.8 mm
150 r B=6 mm
F100
S
50
btr
o“”}<(<<<<\§
....50.. /
_]OO i § | | | |
-02 0 02 04 06 08 10
| X/ W
(a) Type A

3—4 YREEAK &2 HESTRECHHOUERR (AR
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200

Type B
]50_ W=100 mm
B:=7mm
o |
5 100
50 F N
0
m Ve
D P
O J\%i/ —
~-50 L
L i ] | l ]
“10035" 9 02 04 06 08 10
X/W
(b) Type B

R3—5 9KEEACELSEREAERENHOWEESR (BEHSH)
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10 \
- STS 42 Oé)
R=0.05 e
Base metal Vi
g7 o C-L B=6mm &
A L-C B=12.5 mm &
] . b
RS — Paris law2 o
9 C=6.3x10"
>
O m=3.0
108
<
X
810°F
FAN
Ap
O
711 l 1 1 1
10 ] 2 5 10 20 50
AKE MPavm

M3—6 BHOHEREE (STS42)
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9 F— Type A /
|t 99 Mpavm
8 _KR Pavm //
-~ Type B /
[~ /
7 Kg = -5.8 MPavm /
6 /
//
/
% 5 B //
X K
\ 4 - //
@ //
hd 3 } i
3
T -
i § 1
0 0.2 0.4 0.6
a/Ww

2

B3 —7 BRSO RED xRt ) 2L
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Type A
- W=50.8 mm
B=6 mm

O AK'=20.1 MPavm

$

/—\O‘
. . C)‘O‘ -
O

02 04
a/w

3—8 FHERFEOTFURERLENER (ABRBH, aK-—%)
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N —
Oy O Weld lmi
" Type B ’
W=100 mm \\\
10°1- A ¥ ‘%&v
\‘[\]V \
o “ D@\ g
AK-MPavm
q| O 27
]Cj- . A :31; ‘
O 45 |
v 55
o)
1070

0.1

a/W

dZ dB 01.4 05 06 07 08

M3 0 sZLEEEEOTEERLENER (BEREY, 4K )
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9

da/dN m/cycle
S

- Type A
W=50.8 mm
B=6 mm
. Weld metal
1 1 1 i
1 2 5 10 20 50
AK- MPavm

M3—10 X ZUAE R BUE O T & R (ARSREUT A K Vi)
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4-1% B

HET TIIBWT, By X EEREECRIZTRESNOFECONT, BEHE
RO ZS AL EBERFEI» SER L-CTREF 2 AVT, 2ZUERIC L 25B0
PEES OBBLYZET 5 LENR L, DRSS BREAEEIS SOV
BEZONTHETH ZHEEBEEOTHIEELRZ & 2580 - TR L, E
hé b0 FEIIZE D CHEEIS ORI E AT L, FRRICTIDIEIIRSR
BODIT R LRI D OIS 5 L BT SEERFE OFHI A ELNE
MTHDIEEEEMISELR. LAL, $1E2 2600 OM 1 — 1 01R
L7zE 92, REPEHBRZISNEEZERTH L, EHUTAPBRINA-DITE
ZIHAOPARFITELL LI D EVIHIERFH O~ HHY, TORMBEFHET TIC
o TEEREDEDFEEIED BB OISR ORI % AV 7257
M5 & DEEIBERIC S Twivy, ZofEfi, EHThid, BRIEIIHET
HEMEOTAEZMES D, I (ZERE) X VEESD (U3 4R) MERI IR
X, FOEEE L COKECMMAED, SEEEMIETLEOT, EFEEERIC
LD OTHRBHAS, SEEEMEN LT, EYERERIIEELRITTHEERD S
EWHEZFTHAH. fek, —EZ0EEI) GEERE) T SRITEMEEEILT
S5 5 B BERS SIS I ¥ CHE L 7-8bAIE U s SEERAEAL (B0 220 %
BUERIT L 72 RARE SR Twh @. & LaL, ¥ELAFORET, =E
hEbEDFEELEA LRI BVT,  ZoOSRAEHOERIZERIA TV
Yy (6)~(12)

FIT, AETE, EFERERBIIRIZTRECHOZEBIIZOWT, FIETRLL
ERhEbeoFEEOFRAICIZ T, SHAEMOLELER L EENZIHI L%
RELA. SHEEMOBZEIE LV RS WA EEGERE LT, ME S DX
B A3t LT, ARERECLIEFITEERL, EBERL L %
DR, ZRFEEMOBEIMERTERVI ERRL, 7 ORI L5
FHEOFRAMERIALIEL:.

4—2 ESHEFEMBAR L TFUHTENOEZRE

MEORA (3—5) ., (3—6) TRLAERELEDFEHEIZEIVFHEFEIC,
SNHEMOLBELZR LIBTEUT T, HETRLAL I, ISR RSE
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WY D56, ERbbeOEEN S, BEENORIHAERK 13, 205G
RIS L E LA S & CHEEOSTN R RS & TS R

SEEICAH N — oh(X) R BRLIE 50, ArEcBIT D SBEEL v - (2, %)
HRRTE X bNE O ((HEFABHE) .

, 1
va@x) == Ka@m (axda (4-1)
E "x

TIZTC, ma,x) 3EAEKTHS. T/, EdEEscdy, FEmoFakne

DLEIE, KDYIE/ (1-v2) A5, M4-1@%SELT, o (0)»R
BhraimE (x=0) CTH (EHEETH) o%E, X (4—1) Ova(a0) (=0ickiy
b EHETRBISTIRBUC & 2 SEEEN) PAL2Y, M4—1 (@ DB#EN X H itk

TOSEEMPEDIICERD I EDPEFENZIEHEL. FEOHESE LT, =3
HIZELZD I ENTERY. Lo T, FEBITIE, SZEIEIEO Mo EEsfm L,

4-3(a) DEHITRT LI EREBOIFELS. T0XI 254, H4—1 (@) o=
FTR L7 ERO SHAEAMIE, K4-30) n— dé(x)%%%é@b:ﬁi’ﬁbfctéwé 4
HWEME, B4 —1 () 0BT (EHIET) 0o X PEZENER Y 23THHT
DT, BREECHETINLE SORBMEMEZL LEDEd DTS, Bils
DDISTIERABEK cotdF (3 — 1) DK OFITERRRIC, XNTE2ONS.

Kco=| Z— ¢ o (m (3, %) dx (4-2)

7220, 0o =S0THBEDT, TR o20TH A,
PLEDEREHELAMMEICENT A L, HAEMMERIC SZEEMIE LT

Wikt s s, EORRSIIERFEK . BOB/NEIEAEEEK rnrn. BEO

JENVARFBEFEAK ., BEOISHIER, L LTAEAELNS.

K rmax — K hux +KR (4.—3)
I(rnlu::iCEln-Ff(R -FI(CO (4—4)
4K .= (KkextKr) — (KiiatKrtKeo)
=A4K"—Kco (4-5)
Iihln_FI(R —FI(CO
R.= 4-6
P(=lx_+1(ﬂ ( )
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T 2T, KLux, KL 3ENETNEELEMNIOEKRE L OB/ NSRS TS
. ZIT, RABEMEE (KL.) CEEERECHOLTWAGE, S3EHOIE
JREMEHEET 500, RADWILT 2.

KLintKe TKco=0 4-7)
ERXERX (4-5), (4—6) RATHIZ FIECTRLFHER (3-8) ,

(3—=9) &¢—ET 5. T4bb, EWE (KL.) KERLmEIFHOLTHS
BAIE, Ra 2R TARET CIORLIEHEIE LK co 2 2R T ARETIE
ETHFMABEOTHEIZLEL —HTH. LA oT, ZOHEIE, Ko ®2EETS
PhBAT T,

—F, BAETE (KL, & SEEIESMCEEER L, 2Z5omsHnLT
WHBBAIWE, N (4—2) ORKEZERTHULEND L. LTI EREEAULS
O o DIFTFLEERT .

T FICEEMIET] 0o (X) BT LGS, BMEH o JACX VAL B SREE
fiveo(@x) IR THEXOLNS.

1
veo(ax) == | Keo(@m (axda (4-8)
E "x

RN LD AREEL v @) ETo e, BEhdbeoEE (M4—1) 12
Ih, EoRZEEMN v, (a,x) i1k 5.
ve(@x)=vl(a,x)+vrlax) +veol(ax (4-9)

SHMEMEEIS xS LBV TE, EOSHEEN Y, (3, %) EXADOEEF 2T
T 5.

v.(@x)=vi(ax)t+valax)+velax)=0 (4-10)
XZPHO/EOLTWAREL < x=aliBnTit, ENSHEEIv, (3 x) 5K
DEMHETMET 5.

v.:(@,x)=vl(ax)+va(ax) +veolax) >0 (4-11)

TITC, A<X=Z2aR EZHOTWH/HOLTCVWARMIRERES (a—t) OEDEET
Ho. L, EHEROBHEEMIx=a0 ZZLHIIOLED, MO x=4
S D LERRTH VIEITEEMEIIET R, Lzt o T, 25X =4 DI
KRB K | gmr 3K 2 5.

K | x=2=0 (4-12)
bz, (4—9) ~ (4—=12) 2872, Keod¥EHN 2., UL, IGH5T
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Th, BRICHER LAEREbEOFEME %V, Tabs, SZBREICE
LRI (BRBOTA) BROLEL, SFmBEREERE LIREIC IO
RO OMBIZRET 5.

LT Tk, BiETRLAKRDHEZELLR (3—8) , (3—9) OHiHE
EDHEZITV, KeodEBRE LK (4—5) , (4—6) OFHESEOEMELHE
BT 5.

¥, AEEZBWE, ERRTRLUCEENBITIE TR, BEAREZRER:
AT ELEEMZ BT U, EROEBITIEIED SRHOFEREE Y £ AT ge
THBHH, B EHOEIEEIENESE LIS hTwanzt, $Z0)
B LBEEEDI LT LIGEE LW E, XS HMFEOTAERDLRS
TEEPS, KETE—REEYWCHEATRELBTHEL L TERERRICL 2
e Bz,

4 -3 EHEEMOMBT
4—-3—-1 IR

HE S DEEEOS 2R E L., Shiud, RIS 3 5 CoZMlciimT

#FEL, BRI REA LK, M4—2 @IISRTAER SRS Lz
(REHIEW=15mm, E&B=4mm, K EEZa,=0.5mm) REF TEER
#{ToTWnWh,

TR ENLEOMREBIC NS A 2K 4 — 2 O WRT. FREICHAR T HEIG 2
BT ZOGAARONTE Y, HEIEWERE (x/H=0.16,0.5,0.84) T, ##i5%
BInT) of (x) OF BRI L, BHEEIKEWT &2 OFREISII0H DA E
Tohs,

rE o o) @AY (BRIEHER =0) . BMICHIEARBAK L —ED &5
EREAEOEUEROBT, BREILNOLENIEE T, PHITIR & P ERFREICIS
IZH Y, DAKVSHE MRy (4K =14, 18 MPay'm) &R 4FATXIHRE L.

FIEkIC, #rE S OEBERESRL, BEICHO WA D SBHEEEE da/di—
AKVHEBROIEHLREKENZH 4 - 30X IRE L. Zhik, RS 0EgEE
ROBNHER=0D 2T D AR O SHERFED T~ 5 P LEMRET &, Mot
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HO1EHEARL D ZZEHERBEEN» SR =0ICFTICELZEZF W DTH 5,
4—-3—2 FREZRHEICLHBTHE

AR BT, HROEHAI S, HARERERE AW TS 0o 251
AT L7, SABEOTAEZ S, AV, SEEEAE =202GPa, K7V ity =1/3,
SFHICDREZE Lz, EXRSEER4— 41TRT. HBEIRE336, HMERE633,
B/ANEZTVEIX0. 0040 T 5.

HRLIET] 0 co DIRIT TR, BUSRAZEBOZEMMEL L TITT 2T HE0e
~ae b KEAMICRETH S, 2720, BEIEHOH 554, SHELICAHTTS
— o (x)AYEREAO (SHEEM) OFERELS.

BT FIRE LLTOR T (BRI 8BS R) .

(1) —ob2 2ZmEIcH & LTERFTD. Z0BE, LTSRS MICE

5.

(2) EL Y 2T H5HTRAOANIND (HIFIEH) 2835, Zogs, SHH
LO—DODHEI RO EREEMHPNLA.

(3) LELntimoy FREMEHFET .

(4) ERELOEEH A O SRAEMP0I25 T TAFID (HITIEH) % BE
T5.

(5) BB ET (R=00%4E) . Lo (3) & (4) OFHEEET. 272
L, k& (4) €, €ToEWHLOWENNOHAKIIREEL, K280
BE (yEHEE) SRR T 5.

EROBESRITIZ, SRERICRIZTUHUXREOZEVER TS, »OSREE

MhOZEVNEELRGEE LT, SHESa/W=0.2~0.4%xiR L L.

KrDIFATIZXT U, EABEEm (a %) 12kR129 2 v,

2
m (a, x) =./:'7?_‘é F (x/a, a/¥W) (4-13)

_ 3.52(1-x/a)  4.35-5.28x/a

F (x/a, a/W) = Aa/ms/2 =
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— 3/2
(130-30wa) - +0.83—1.76 (x/a) } {1— (L-x/a) a/H}

r]_(x7ajz
B, EALAEEm (o, x) I 2. 2 2 HnTd, ERITIZIZERETH 5.

4—4 BITHREEE

X (3—1) BIUC (4—2) »HEMELL, #ELARINOERICIILAGEE
KL x=18WPay mTERITIL LK o/ KLax & SERE X a/MOBREE 4 — 5 1TR T
KaBD S 5 Ea/K=0.200%, oL X ME»PSIEICAAEYE=0.16L b
bREL TS,

RIT, EEERERFEIZL S 0 DEITFHEREZRT. KL..=18WPay'm, a/W=0.27
DA, K-/ KL =10 (&AKET) . 0.4 GoET) . 0 (ZEBF) DENE
HEEMy ZBIT L. 2T, v.=vitvatvee vIIEMNIOSEEL
fLTHE. FREMNANREORRKEHWEALN (WH0TOSHEMEN) viax (VEux
=0.75X10*mm) TERITLIL L - ERHELMNIARY ./ vE 2R 4 —61TRT.
ZORIZBWT, x/K<0. 160X Tot x) 38 (REEREEN) Ths. s
L LI, KLY/ KLax=0. A0GA W SEEREH» SEMERBLTYS. £
72, KV /KL .=008E101k, SeBiTicdrrbbd, sS8UEmLEIHEOLT
BY, ZFRIEIHSTEHEHIIL o TWD, BT iToE&TOEE (KL..=14,18
MPav'm, a/W=0.2~0.4) I2BWVWT, TOXZEEMPEL Tz, Lz T, #
BHIL D DISUERAFEK co?¥, SEEBICEEZRIITILNFHSRE. 28, K
4 — 6 OFENTHERT, TES 5 OBEBMETRESEIC X 28T SRS —3 L
Tn5,

SEHEEMAE L 256, BEORILARER 330 (4—4) LRBEIC, kAT
5z26h5,

K.=KY+KagtK c'o (4-14)
—F, EREEMZEZR L 2 VEEOFMAECIIK 33 (4—14) TR 2
Wikl 5.

K:=K'1+Kxz (4-15)
KL..=18Pav' m, a/W=0.27TD%&, KL, CHERTIINLR (4—-14) 0K,
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EKL, . CHRTAL S N BRIS I AABK - OBRER 4 — 7 DFEHET, KL T
Rt ez (4—15) 0K, LKL, TERTTLE NABRIE AR BK
DEZEN 4 — 7 O—EEEMR T, FBELHO L WEEOEDCIAIEEK . =K %
4A—7 OBBTERPRRT. SHEEMIBKL /KL <0.53TEL, ZOXET
R (4—14) OK, BIERIEML, R (4—15) OK, E—BL% x5, &
LB ATE UGE, BEOICHIAREHFA R, E LT KX (4—-5) ofth
Dizst (3—=5) /4 (3—9) 2HVWSE, 4K, DBAFMERL. ZHutx
AEEREOBRAEME L. 512, BEOIHER, ELTH (4—6) oftby
23 (3—5) F7-1X (3—8) WAL, R . OB/NEHEE RS, Thit, H3
HEEEOB/NEME RS, 7, M4—T70—58E RSB (4—15) o
K. DFERIZ, BROBELHO L WEEOER (K. =KY) kK F2HE I
TRBLABRBRICHS. TR, Kr PRY XEFLZWI EICERLTWS, L
PL, H4—TOEHFTRINLA (4—14) @ K FSEFEEHIEL TN
KLY/ KL . <0.53T, Ko KLIIHEFELTWAZ ERFMEL T, KLOFDITIENEE
PMTETLTCWS., Lt o T, B SHEEMI A CARE (BHKY /K.
=0.53) DOEBWNICK o ZHRETLE, K (4—5) »OEEESNRL 4K DN
e s, Tabb, ROy T4 T v A & BEEIIAABEEFF O
ERFHEDP DK cotdZEHTE W,

KL.. (=18WPav'm) TEXRITLAL L7 (KX KEax=0) DKo, &Z
ERECHEIRLER 4 — 8IRT. SEERIPY, EREI oL () O& (L)
DHIE (BIBE) 12 bZ L2 KB LT, Keo/ Khan FEFICHAT 5.

N (4—5) ouaK,, X (4—6) ORI LEOFTHERZAAL, K4-31C
N LRI O L wWiGE O SR EREEd/aNDIC IR AL AT, 1B S
15 DEMAKL—EREBEDda/dN TR L7z, 72770, HEODIZFAW/-RE O
iAmE LT, KX (3—4), (3—5) ORDA%EETLEHEEL G L.

AKY=14MPav mDIFE, R (4—5) BIU (4—6) 2HAFillEE (M
) EAES O OEBRBER LB LTRA - 9ITRT. &8, KaDAEEEL
ToBTE D T 2 AR T, RIS WA OFBER  — SR TR L.
SHHEMEER LA-TFHERE, ERERLI-ELTWE, —F, Ko7 %
ERL-REOFM RIS £ 5 FEMER, EREQEME FH TE THuiwv, Lidis
T, RELIFHEEOBENMES R I,

AKL=18WPay mDiHE, I\ (4—5) BLUV (4—6) 2HVWATHEER (Mg
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A BRSO OEBREEEEBLTKA—1 01RT. 2BmEmEEE L
H4-10) BL U U-11) 2 AW FEBR LK 22 2E LAEROFHE R X 5
FHEREIZ, K4 —9D4K:=14Pay nOEEIHED S NBEELRZERII 2V, &
NI, Ko ED LDEMEHETHE—THEDT, 4RLAMATBE, X (4—
5) 255D LI, KecoDHEBIIAR L E B U TSEE TR 2%, Lizhto
T, ZLEEfOLERINT L IESTOHEILELRZ LTIk,
FREOEE»S, SHABMOLENEZELWEHELT, UTHFEX6RE.

(1) HEREWEE OO/ EERL, AR E WIERIE 5.

(2) EHFREICIE A 55 REREISIIG~0 SR,

(3) BRIV AER LRI DISDILASRER.

4—5 #

|

% BRI R TR ) OBEIoWwT, HETE LEREbEOEED
BWHEIMA T, SAAEMOFEE2ZE L -EEWRFHEIELRE L. S3mE
BHOMENE L EHMT S N EEERE LT, HES O OBIFINTAH O5REIEH
DFFFEERY LT, BELLFHOEIECEISE, HELOEGEREZNRELT,
EREZRERPAW SHAHEEROBERTZERL, EREREE L. Foh
BEZEHTHE, UTOEBY THA.

(1) B/EE XAEIHEER LT, 2ZEHIHOLTWwAREE, B
REbEDOFEEIC L AUEROFE M AEANEATE 5.

(2) B/NERRC SBEEMMAEDL, »oEBEHIFHOLTWAISE, s
DISHIERBEBE DTSN KB E R RIZT. 070, BEOILIHLAREGE
Hizms L, B0 ERT 5.

(3) SHEEMOLEBVPER TELWERIZRL, ZOGEIREL/FHEAED
B EIEEL 7. '

(4) EVEHTONOFERREL, BIOERIKE WIEEIE 2% DL
BIS% 2 55 REEIS G, HBEERVEER LA OIS 3R #HE T X
YPRET A5G, SREEMOBEIE LW,
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m/cycle

da/dN

10

10

—A—Eqgs.(4-5),(4-6)

B AKLL:]Z} MPavm  ——-_. Eqs.(3-4),(3-5)
R=0 O Experimental data
Without residual stresses._---- = ©
B & 7 %Oo ©
} 2N ol
/ O -
/,(5)0 OO}/
o O OO,@
0QO°" ° /0
OO /é O
1 i i i i
0.1 0.2 0.3 0.4 0.5
a/W

H4—9 ZREREEOTFHUMELERREOLE (4 Kr=14Pa/ n)
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m/cycle

O
oo

da/dN

Without residual stresse

\ o )
- - e
()

L
AK=18 MPa/m —4&— Eqs.(4-5),(4-6)

~~~~~~ Egs.(3-4)(3-5)
O Experimental data

| |

|
0.1 0.2 0.3 0.4 0.5
a/W
4—10 HZUEEFEOTFRERELEEROLE (4 KLr=18WPa/ m)
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S—-1 # B

S SEERBEICRITTIREIN I OB DN, FE3BEFTIIBNT, X5
BT X ARSI OBES # ZBT 5 LEE 2, MRS & BRSSO
WTNREFENCHAWALZ L DTETHA I EREIEL, ERESbEDOFERIZETE
BT DIV RIRE DT R & B EHE A A ERI Th 5 Z & 2 5EER LRI
EDRL7z. F7o, SB4ETE, {EROFHEFRICIA T, SHERICH REEH
FREVTA) BRI &% S mEstoE (XS OBFHORIL) 2#ZE L5
FEEREL, TOAMMEEEE L. LaLl, SHEEMOFITEIES Thwvhic,
BETLIE LA L), DT LABIALEL RS WA H 5. LdoT,
EROSREFRFEOTHENCHE L, SKEEMICKIZTEERTFEZHTL, SZEE
BRORNT B R R BT 5 BN S 5. BIECIHAREREICL 5 38H
BT 21T o 723, U EOWEENSEKE TR, FEEEHTF OB BSI24TS 7-
OV E BRI R AT R AR L, iTCT&%ﬁbﬁﬁbfﬁﬁﬁé
BEEL7-t%, SERBRH TR Bl B HHAFR, IREEALR YO
AF%2xt8 & L THFITETo7-.

5 —2 EAREEERWIEESATE
5—2—1 Ak

SEVEHIRBC G ERT 5 &, EHFRBIC ORI L o T, BREESHOE
THELKAREK & SEEEN v L, ThOREDEERS. M5— 1 %BBLT,
BRI FHSEE, BRTRT L) CERHO L THREWCA—N=-5 v 7
T5. FBRIZIE, HPOFETRT LI, SEEIHEEEML, -5y /TX
&1,\(1)_

- COTEHEERRIER, fIECORLX I, B OEHILREKE | ARt
JIDESHAELLvY 12, FREEHOICIERFEK . SRAL vy 2EREHYE
B 0§ A () KB L, BoSHAEMEFTHHET & 5 2 22 mEus
NEAFL, SEEHEEAMCTI OISR EEEK .. SHELEM v 2 FThFhE
RELETHESILATESL. EOSREEM v, 1T SWmERES R (4—10)
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D& (v, =0) 2WEL, SZZFAOMEETR (4—11) o2 HmETS. &
T E BRI IS BETH A DT, EOEREENEEERT HEZOFT, KA
Bitv., (OFVEMET0,.,) OATHDE. FLT, v dEMERHENT %X
RE2B.

veo(@aX)=— (vi(@ax) tvrlax)  h 0=x=4 (5-1)
TIT, LITEBEEAERCH L. B, LT TIREEDLDEHEEMDICT X —
y OB TEHE XallgET 5.

ER s, HEUEPEMEMITTIO SAEM v 1%, ES | vi&) +va () | DFF
PR EEREMIEAS R TN AGE O SKODENIC, JFETHI L DRE.
RZFOOHBAT TRHWSL WAL ) % BEANCIORERITIGERT S, &
EH nMEOERICHET S (M5 —280) . —EFERNTIE, —RReEMch (&
SN RRETA. £LC, K4 OERPIAEOZIHEERMS, K (4—10) ,
(4—11) OFENHFREHLWMET S L H I, B % B{ERIT CRET 5.
U EO¥IETORE» S, BEOSEEEMOFEMH (4—10), (4-11)
R IcEEHBIONS.
2g,; o5=—Pvi—v§ (5-2)
TIC, g, ] FEHERCEEMOIPEN SN L&D i FEEZEVEMTH
B, ¥7=, o5id ) BEEEEASD, PRERILD. viRESIIERRO | FE
BEEOEN, VHIREEHOBBICES i FEEROEMTHS, Z0g,  dEA
BEEAWT, K TEHETES.
a  X,tw
gu=1 {! —m(axd} m(axi)da (5-3)
X, X;=W
TIT, 2w REXIE x i BEERORMIBTHE. K (9) 0 {} WO
MY, ERICHETEAEISEM SN L & OISTIARERIZIEN 2 S v, Lizdts
T, EWRADOEGHER (ST, xytw~x,-w) RSB Shb & &
DIETILFREEBABEN 2 51X, 3 (5 —3) OFEFIZTSHITREICRS. F/2, vi,
vEIER (4—3) LABRICEABE,»SEIETE A, SHERFSMAN (EhsE
¥ OFEHEN RO, SN SEESA I E ISR ORI 0 A) B
BHOGEEE (5~3) g, 2 HwTs Sz, HEITSkDONS,
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3N (5—2) oy AHENE, EMETHY, BICRFEMEo2w. 22T,
Gauss—Seidel DFRAAEZFHAWTEET S, 727200, K (5—2) ZBWT, o3
HEMIEDTH Y, ROWHEREMHEHET 5.
o050 (5-4)
BUERATFEOFEIIEE (3] LRUTHAH. FETFETIE, g, 0FMEIKTF
M5, Thr7F—FR—2t LCRESIETBITE, HOBELFTEIIRS
iTE L (FMRMASRCESR)

S5—2—2 a7 MRERHIC X AR OMGE
(1) T8

AR U 7e & ZLEBEM AU 0BT %2, CTHRERT OESERIEAL,
BT SR L7z, RIS — 3R ¥ &9 %, ELBEAKRENORG B
TS, SEEERICEERICERT A L) IR LIREBR T 5. BRI
W=100mn, FEMR (=0) LHEEH (x B FPILE) OFE#60m (x,/
¥=0.6) TH5.

BAEFATIZ 7= C TREH 0= AMEUL, Mall-Newman D4 THAH. T
BEE x=0) 2 CTHBRAFOMERE LTBY, T L VI OERORELTID
BN CE . 22T, M5 -3 TRTIHCERBHEMTIL, WERE 04
ORI % Bk Lz, T, B ORI % JERER0I S8 L7z |
Pigix, ok EOBEEN R TEIREICI LTS, T OMBREISSEEK 5 —
4 I2OFITRT. 8510, WEE»OEZa, =20m (a/W=0.2) OIREZEA
L, YIREICEL D EES LIEECNG 2 BHEEETERL:. B, Zokio
BRI % BEOEECH LT 5. IREZEABIREC A e LB
BHREI SIS 5 — 4 ITAHITRT.

AT O 250, FTEESSE S 2 =30m~60m (a/W=0.3~0.6) & L7/. L
7=255C, E5—4 0%, 60mE T /WL 0.6) OFFETHERTLLL
7. RIS o 3id, RN THEAI LYz (5 —4 DFEAR) .

ot (7)=—43.6-105. 35 7 +874. 65 7 2—492. 4573 (MPa) (5-5)
ZZT, 7=x/WTahs (XIIFTEHE» S OWEE) . BEOTREICIHIIE 3 E L ERE
IR & % SELEEAL L 2 WEARAG 2 &8 E A LT, YIRESIMITCIEENRH
TAHRNTHEL (K5 —4 OBk .
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15.92
op(7)= - ———— +169.9+235 7 778772 +2352073-19139 74 (MPa) (56}

N2 W (7 -0.2)

BEOTREIST IS5 O TRAT T 2556, B SRIZR & ema 6 R omE
TOFHFETHY, PWPERRCIIGERCTITT 256 L0, #SEY. 22T,
B (BECOTREILNY) OB E#EE (WPREILS) OBad by, SRED
EROE RS L7z, BRI, MIEORE, EXE2w =0.4 m (FREIH
a/¥=0.3) »5 2w =0.73 mm (EFZRItha/M=0.6) T, a/NDFARITAFEN 2w

ERELS L. e, BEOGE, ERRIIPPHLLT 2w =lmT—E L.

(1) FRATHESR

B0 OE, R ZLTSEMERIT I OIS ALREK ., & SRR S Ha/MD
BIRER S — 5 TRT. Bk, BEIEHOISIIEAGEEK » OHSHE % EAR TPRHE
L7z, Z2TE, ERREISIE» 6 X8V ERT A 7:0, Ky BEDHEE2E. &
DHRBF T, 0 <a/N<0. SOMFSIPERZEZSETH Y, ZOHFATIE,
Keo&Kn DHSHEIZFLL 25 (5T .

MR LAAIBEFTT, a/M=0.3 OBEDSHEERM %K S — 6 1TRT. TKAME
DETNII DG IEASEK L. E, S0MPay mTH 5. BABMRC XZII=LICH
OLTw5 (5~ 600H) . BRSO RFEKY 2KY /K., =0.4
TTRATTA &, ZZEIES (/W= 0.15) » oA Ts (N5 — 6 DAH) .
Kt /KL.x = 0ECTHRITT B E, EENEELICEOTS (K5 —6 ) .

LEDGE, EOINNIAREK . LRI DIEIHRFER - DRRER 5 —
TWRT. KUK, ZEPESiBEOLTws e (K /KL > 0.4) , K,
K. =K'+Kn (FE#) &5, KLEL, SHEEMLZEGTSE KL/
Kiux < 0.4) , K, =K*+KrtK.. &% b, K, BFEE (FRIZESIHD) »
BK o DTIETET S (H5-7DOH) . LT, K*/KLx=0 3T, K. D
fEIxEIE—E (K. = 0) Ths.

Kt/KLx= 0T, SRIZLCHOL, K. = 025, Zhid SEEHEEEA
S5 L RIS IIAATA, B L b2 2BKRLTBY, EREbED
FEHESESNDREHRE BT 5. LiodSo T, AU TRE L/-FITREI 0%
BEERHOZ LGRS, Tz, EOIDILAREEFEAK, kN2 b,

4K :=KEL.xTKr (5-T)
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U 3ECTRUAEELZFMTEICEI 252, $hbb, XZNELSCENO
TAH5EE, (3 —8) DEELFHEFEAREFICHIL TS 2 LI S s,

PLEDERP S, S OMERGREIC 52 ERTH5E, SZmEEii:
U, EDISTHEAREHEAK . 3Ke (=K..) BURBIT5. 512, Eolsh
PRI RIZ 26T, EQILIMR WEICR, = 0TH 5 2 L thh 5.

WA ERRIR IS T 1 2 S WIEAT [SRIRREIE IS~ S 2B T 5 & (0.35<a/l) |
KeoldKn OMIHMEL Y REL LS (M5—52M) . #BELAWNT, afi=
0.50%8, EREEMEKS —8ITRT. K5 —6DHA LRI, K /KL..
= 0.0T, aHmIEH (W¥= 0.1) »oHzhnETs (M5—-80AH) . L
L, KY/KLax = 0T, S3HERZECEIFAOLYT, a2 mETHOLTY
B (Eo&ZE0 - X5 — 8 o[ Jen) .

EREDGE, BEOIRHIRFEK . LA OIENIEREEK Y & OBME% S5
— TRT. WHEHFOELELTVBKE /KL= 0.50FFT, K., 2K, D
IHMEL Y KEW., FLT, KL /KL= 0¥C, K. 12i213—& (X,.= 15 MPav'm)
THb.

Kz, CTERBHICE X a,/N= 0.2 O #EA L, BES L-BEGHS
A7 o g DEREERD 5 & ELEH ML) & BB LR 2R T

BRS00 DE, SEEEEEIUET O IEAFAEEK ., & SRES Ha/MD
BIRERIS — 1 0l ¥, Bicid, PRI IS o4 DK ., DFTER (K55
ZH) SR L (B . aMichrb s, BEOEEISHOAOK . L%
BISTHDK oo & 0 B{EW.
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H5PEENTRDREL Y, BUBRERDR T LADDOPELAHEKTHS. MAL
2T, BEICHEET S,
HAFMEATREZALTS (HAL (a) 28) . ok X NiAEEx
Kala), SEEENEZ v, (x,a) &ThE, EAFKIIANTEREINE V. (2. )
e . OVakd (A.1)
K* ga
2T, B WFHIEIRETE HEEERE) Thh, FEOTAKETE =E
/S (1—v2) (viZBTYUH) THs ZOEAREEM (X ) BJERIES 2 5hh
E—EricED oh, ANEROEELZII . SEEIEZOORIPEmEh
% EEDOICHIEKRBEIETE OEAEEm x,a) ZHVTCRATERbERS (MA—-1
(b) &2R) .

Kp=§.p X m (x,a)dx (A.2)
FRT, pWERERTCEMSNIHMOTHY, FIESEESRELHETITRY.
pX)PIEDHETH L L &L, ERENAOICHIEREENE LD, HFELL 5,
L7 o T, RIS DISNILRABK e 2 5TETARICLEE 205, FHFEEES
cl(X)EITHHETEHEHOANp WiZFDT T ol () &2y, BELIIOEILA
REEK TR 5.

Ki=1a.04(m (x,a)dx (A.3)
EED XBES AN 2 B S NGB OIHIEEDR, (A - 2) THI6Rh5
TERTANVFICHEICIERTES. MA L (A) 2BH0RIEE TS, Ehdb
TOFEEEHAVC, BMANEECERESANCESRL, ADAIIRIES 224
LoSsfNpax) EL, EREEME VL ETE. TORRE, SIS SR
DEFTEXABEZERGLE L. 22T, AWEBOERELOHAIZE pp ), IS
TVRIBEZK s, XHEEME Vv ETE. A, BOREREELRASLEISIIREED
LAV FRBEG o BRI S

GtM::(KA+KB)2/E
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=K A2/ E+Ks?/E+2K,Ks/E
=G.rtGs+2KiK:s/E (A.4)
BRNDE LT EREOSM NP SEEEMIERETHD GUTE) LT58,
MR B WT, TALVFREREINIOTHED L /212550 T, Gio
xf UCRE ALY 5.
Gior "da= {1, (paX)+ps(x) (2dv,+2dvy) dx} /2 (A.D)
SITC, dalt FEEREE, dv, it ERdaITER L E 2 OADOEFIRED X ZEE
OIS, dvgid ZZLHE ULdaZiTER L7 & ¥ O BOAKKED SREEMND
LA TH B, XEHILTE TED 20550 TEED ZBEEFIENIT 24512
ZoTwh. 2 (A-5) 2BETAILARE2S.
Gioy *da= (§,2p,(x)dv,dx) /2+ (§,2pp(x)dvpdx) /2
+ (§.2p,dvedx+ §.2psX)dv,dx) /2
=G,datGedat (.2 pa(®dveds+ §,2psXdv,dx) /2 (A.5)
X (A - 5) 78 () WidBetti AEREE DL, EWICELVWMEICZS. #F, X
(A-4) BLXU (A-5) 256, KDL THI ENDOrS.
2KAKs/E -da= (],2ps)dv,dx) (A.6)
S Ke= {0 (%) (E/K,) (dv,/da)}dx (A.7)
Hx (A7) 25, EEOSHEEIMIVETINIE & OIS EEEIDIE
HRREE L SEERU» 5RO S5 Z AN I,

XA VI ELEABEBI LT TAZEATRETHS. EHEEm (a,x) i
(A1) TRLAEEIIE, B2EMERUCBITBIENIARERE SHmE 15
EHINDE., AFMEAADSE LA BOLE TEL SN TNEOEBEITE
(AL DTHE. LizdtoT, KA L.
E gvy _E 43w,

m(a, x)= = (A. 8
Ka J 2 Kg 8 a
Lisdto T, KRROHSI & o TEEOREIIO & BB EL N D,
v, (a,x) = sz (6 vs/ 8 a) da= <5§1<Bm (a,x)da) /E (A.9)

EBIT, A O SRR ST B THRERE ORIARE E SRMERMLEHEL,
BEABBEEHET AW TEbRTuB W, Znkdic, EAEBIITEESE
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, FBHIKDBIENTESL. Lrl, RESRIBWTL, FETIE R
(A-1) O35 aBrEoEREBIZEHIR TN G. ),

X B
(1) Chell, G.G.., Eng.Fract.Mech., 7(1975), 137.
(2) Bueckner,H.F., Z.A.M.M., 50(1970),529.
(3) Rice,J.R., Int.J.Solids and Struct., 8(1972),751.
(4) Labbens,R.C., Heliot,J. and Pellissier-Tanon,A., ASTM STP, 601(1976).
(5) Vainshtok, V.A. and Varfolomeyev, I.V., Int.J.Fract., 35(1987), 175.
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42 B AREREIC L 5 X S EHERNST O
HREERE Y AW EL BT ke, AL TeBEs 5. —oik, &

NSO QIE|ELF2_FLUFAIEIZEBBEETHD. ZhiE, RFPVT4EZHNT

M2 FRAAAHOEBEIZEA L, BELLTECLWIHTETHE. ZOHED

FlEk, FOEZLHWTLBERVWIETHAY, KA, EROBETOTUT T A0

KIBLEEFLETH S, TR L, KR TIR, BEEV=ATERCRES LS

PEERFEE RV, SARECTAERTIE, EXROLEOERFIIE SEM DM

FHZIZ L o TIESORA. Lo C, EMOHEIETHRELZITTRY. 0

HEAEFIALC, BN 7075 MHERESR TS, UTIHEIih 25,
HOPUDANTF—% & L TEEOBRIMCLE:R T — 5 DIEMZ, FHROHEE

T58E (32 TWEOEE) 2ANF—7ELTHES. BWWEL L TIIRAREN
WEP ..t BNEFHEP, e AT LTINA 5. T/, BHAGIEEEHE

J:(oé:}?r‘ﬁj:) (2EEDE SN ELTEHERRFILTADT—% & LTHIX

5. LT, 7urs solRICHBT 5. BHERETENEIRTHA.

© BEISHEZTENL, 20k d0sHEEM (VSR) 256 L L. LT,
BRI RS L,

® P .2EFL, 20t 302 TOEEEN (VMAX) 250447 5.

® —4P= (Poin—Prux) PEFLEFOLZDOETOHEEN (VMIN) %25
75,

® BRI XZUELE VMAXZ:VMIN@E#QA#O-&T?@Z: Zhiz, %l
HELZVSRELLALYE, EOSHUEAMVSE2EETS.

® VSOFRTHOEMOR/IMEDEHEXROITA. THhEHHI LTS,

® —4Pi)=—u4PX (VMAX({)+VSR(@{)) /VMIN() DBmOEII
BL, @TOHAEMLE2 VMAXIZRATS. ZoffEid, SRALOHS 1 0K
AL & EXRIIRANETHS. B4 1 #HFESE L, ZORELIEME
(BFWEPO) &T5.

@® —4P'= (P,,.,—P0) 2AEWNL, 20t E0LToOFHEZLEN (VMIN) %
FLERT 5.

PO=P,. 0% 5% % TIEXO L O EZELET.

B, AFFETH 0SS MIFEBHEE SR TH L0, SEE EOHE
LB RO S EI RS ORGZHET 522 EF 2y 7 L, WMELZWEEI
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BHEZIETLUCESETALIICTETWS, LaL, MEEELR 512 o
WD ' |

4 DG N
(1) & - 3h 24, $%5%, 46-411(1980), 1220.
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1143 C FAEEE AW/ BE 2 S RHEERS D OFTE
ESECRLA LD, EAMEE AW X ZEERMICH OBTIER0EY HFE

RAEERETOWELRGOD & TR EIWFEETA.

g,y 6§=—Pvi—vi (C-1)
j=1
TIT, gl FEEFRICEMEMTOFEGEN L E0 I FHERORN TS
. F/, ot FEEZEMED, PRARIT). viGEMSNN AR 1 FH
BEOENL, VIIEBBISIOBRKRIZES I HFEEZOEMNTHDL. ZDg i TEA
BBEHWCEETE S, osHEMICHTHY, ROWHEEHEMET 5.
c5<0 (C-2)
X % Gauss-Seidel DFB KM AR AWTEET S, LTI/ ar 7 A0mh iR
7.

VAP NI
HEFriE, SHES, YURERY
BEERER, BN, BB
EREDEE, g, 07 740vEk, (CCTHERLI)

WL
Y
YREH v
N RRE—E
RRIE—E IR & SRR
RREEICES

\

g it
CCTHERDGEEEHETS
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VIREEL, TS

FERZOWT (1=170ERE

i ZFHEZXUSNOESTOERMEIIIT LS
EXZIiOEMST%2EETA

RE | OEMISIEHE
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Y
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N
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145D  f{E 2 FR RIS DI RBBDEE
FRIS DIS TR BB K ZEREDEDFEE» LRATERDENSL D,

KR:SSURm (a,x)dx (D" 1)

ERBIFEROSTH Y, BERESTICFHI D25,
T, ZHEEDEMBEN & RRRICEREE /NS LERICHE LI ETMEETT).
ZLT, REZICEM S AERBEEHEIEZATH—L L, BRPFIIEOELHV
TRESED., LI REFTMEETH>E, R (D- 1) BRADLH i b,

anéfin (D-2)

ZIT, nidERK, iRIFHEZPRUEOKREILS, K EIFEERIHRL
HAISBER SN BE DI THY, K TRRENS.
K,:Sx%g(a,x)dx (D - 3)
‘ X1-W
ZIC, WEIFHEZOETH S,
%L OB, ELABEE»SR (D - 3) OIS TTHETHZ. £2C, 3
(D - 2) WEHEERs TRy, BHEIEFRIRS. CCTHER OK , IR
[1] iz, CTHEBRAOK W& [2] WRshTw5. SENRERR OBAIEC
B [3] oEXRE BTG L.

BN
(1) Newman,J.C.,Jr., ASTM STP, 748(1981),53.
(2) Mall,S. and Newman,J.C.Jr., ASIM STP, 868(1985), 113.
(3) Tada,H., Paris,P. and Irwin,G., "THE STRESS ANALYSES OF CRACKS HANDBOOK"
DEL RESERCH CORPORATION, 1985.
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92080 VRBH O & BRI I T E RN O BB

(NHREES, # E) , w8, 35%391%, WBAG6 14(1986),
p. 401~406.
$3E
BN ISOREE SEREREOTY (Ehebe0EEOEM)
(F =, HREE) | HABMEAHE, 54549 7505
READ 6 34 (1988), p. 30~37.
Baim
RIS OEY S BEREEOTH (SBEHASEMROERE)
(# =, AWKEE) | AABMERRCE, 54549 885AE
A1 6 34(1983), p. 206~211.

Sk

5 o
T 8 BB OIERETRE IS0 DK & BRI O BT

(8 =, IMEE, REEME HER KRS | BRREZRE,

55%5155MF FET4(1989), ppl1634~1639.
TRBICIG O WA EMOBT, (B FE, /AMEH) |

HARBWZESRIE, 5 6%5 2 4-5AMF, Fa24(1990), p.
844,
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AREXIE, FHEVERRLERZFTIFRS L CRZERBLEBEES 2 SHH6
3T T ¥R Z T AR B TERHI R bt L OFFT L AT FECR
2L DD THSL. HEFTICHIVEL OFL OB e nEwi, &
ZWELTHEELEXRTA. -

M TERFNHESHE, PRELDEFICEBACES £ THRYE TRE
VNIV, BRI, IMREBEBICIR, AEORBREZONIELESICESL F
T, BELKOEELIRERBbo7:. T/, FZEO/NREHE, KEBHE.
FERBEHIZICE, AR LI OWTHERZHERZ Wk,

B BIREIZERT FH—EEL, BEXRE NIREBEE, HERFE
TR BN, RRIERE SIHFEREICR, ZBETEZEEO2VWTVL W
»EMBE EHIBEE W

BALI LD BV LET. |
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