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COHIZ BICT V=T, A X ) —/L7p EHEIOF]
ABIERLTEBY, 2h b0tz B E L-ifno gt s
ERL22H 5. I HIRKEEMOT X 7 (KHE) O
GEMZRRRETIEE UC MY v 7 R T DS ST
IR U C b R TE T B B A o 3 i A
DIET DRNCNEY OIRIRE R T 5 2 & Tz Bl
425 & VD “Leak before Failure” O EAE A1 2§~ 2 iR FH D
AR FE L. ZoBMRICESERGTENF 7135447
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L AT, EWHBIUREEREITIR (1) TEX b5 Paris
HIZ WD Z ER—Th 5.

da/dN = C,(AK)™ (1)
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JEDHEENRGE NS DH AN LN E VWS RS H. —JF, &

H O 2, BEUEIRIZ S IRBIEER R S B RO E (Re-
tensile Plastic zone Generated load: RPG fifH) % UL 4254
I IIEREREE R AKree 2 /3T A — & & LT 95 BEUR
FEHEZH WD Z & AW EBE TIZHEWTH RAFTEY
BRARBEHECE 2 ZLaREL TV D,

da/dN = C;(AKgpg)™ 2

ZZTC, a N, dwdN: 3 (1) E[RLT, AKre : RPG faf B
HEDH NG IIPERAFE#H, Coy ma : BIEFEZK.
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Fig. 1 Stress histories considering the long-term stress prediction.
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Table 1 Applied stress ranges and corresponding counts.

Return Period [Sl\tgis] Count
108 110.0 9
107 96.3 90
106 82.5 900
107 68.8 9000
10 55.0 90000
107 41.3 900000
102 27.5 9000000
10 13.8 90000000

Total Count 99999999

(a) Increase model

=10
<
2|

E
o

0 count

(b) Decrease model

(c) Increase & Decrease model

Fig. 2 Schematic illustration of applied stress history models.
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Fig.3 An example of actual relation between number of cycles

and stress range (one block in Fig.2 (a)).

DfE% Table2 1Z/~7". Table2 (2R L= BHERUTEH &2
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DHERELL 72 B 1T K0 FEE U7 55 S AU n R R BRR R
F0X (1) KUK 2) ORIk ZFTEIL TRE Sz
EITHS.

FRATE RGN & UC, BERREAR IS HFES S R EH s
FHEEL, VIR YEEL Smm &£ LT, AIEIIR LG

JBIEE T VOIS BIE A #if U, BEUARRIEIE % Paris HI,
SO RPG ff EREDOBIURREZ FAWTHEE Lz, %FIC
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R FLARPYZ H W= R TH .

i BJEIEE 7V L BEUARERI A AL & o T b S —
% Table3 (TR d . 7245, HAMii L KAREHEI AKeq 2 H
W MRBT SR AK 3 —E D EINTHF T2 & —E TR
b L 725 H8, Table 3 (23 Tid Constant 5:E128 6 T
5.

Table 2 Material constants for each fatigue crack propagation law.

(unit in MPa m®? for AK and AKrec , m/cycle for da/dN)

C m
Paris’ law 1.332x 10712 3.512
Crack propagation
law based on RPG 4.505 x 1011 2.692
criterion

Table 3 Calculation conditions for each stress history and

propagation law.

Condition Propagation C0n§tant/ Model
law Variable
RPG-inc Increase
RPG-dec Decrease
RPG-in&de Increase &
based on Variable Decrease
RPG-300-inc RPG Increase
RPG-300-dec Decrease
RPG-300-in&de Increase &
Decrease
RPG-107? Constant 1072 stress
RPG-10* 10 stress
Paris-inc Increase
Paris-dec Variable Decrease
L Increase &
Paris- in&de .
Paris Decrease
Paris-1072 1072 stress
Paris-10* Constant 10 stress
Paris-eq Equivalent AK
3.2 BWRREER

Table 3 (27 L7 5ot FCORIBMITIC L 0 b /-
R % Fig. 4 (Z”T. Fig. 4 LV, @IUSREET% K5
T 5% &, BT Paris-eq & b < —EIRIESE, YRUNT Paris A
12 X 2 BRGS0 & SIS IR ARG & T2 4.1,
% LT RPG EEDRIFANC X 5 LEHBRES G OIR L 725 7.
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PERAREL A PH S (Paris-eq) "ClE, Paris HINC & 2 fRbT#E H
LAEDORIUSERENHR O

IS ST BV TIE, Paris RIS X D HEE R B DS 08
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A&, Paris ANC & D ARIEMAT I 2RHIIC RPG fif B A
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Paris HIIZ & 2 #EE#E SR IT@ I 22 Mo FRFERZ 5 2 T
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Fig. 4 Crack growth curves obtained from the simulation

under various calculation conditions.
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