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Values of 5,, psi
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[ O (a}  Typum 304, 310, 316, 347 and 348 wt 21 to 427 C {70 10 €00 F) (Refs. 4, 7, 10, 92:16, 17, ad 21)

Axlal stredn control, Op = ©
@ {a)  Type 304 annsaled ber at 21 C {20 F) {Red. 250 — Axisl losd control, o, = O
|- ~a {a) Type 304 anneaied bar st 427 ¢ {800 F} (Raf. 25] — Axial load contrel, vy, = 0
o + {a)  Typa 347 annealed bar at 316 C {600 F} (Rel. 28} ~ Axisl toad control, Oy = O
@ * &) Typs 316 annasledt bar at 21 € (70 F} (Rat. 28} — Axis!toad contral at 14,5 kHz, 0y =0
Notes: {s) Included in regression analysis,
{b) Mot included in regrassion snalysls.
10
Mean curve; $ = 9,081,0004/N + 31,680
Mann curyve with factar

B E~ 28,3 x 109 psi
e NG N Dok g

o Maan curva with factor

b of 20 on cycls
oot b ooy o oy vl g ed b 10

10" 10# 10 104 10® 0% 107 0*

Number of Cycles
Fig. 3 Fatigue curve for types 304, 310, 316, 347, and 348 austenitic steels

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

The Japan Welding Engineering Saciety



SHER SRR DRSS = JWES

A DEFHFGRIIRBOSHRELEFGTI D, TNELRFFHTIH.

Z M QNo. : FA-16, FA-20, FA-23

KROEWMBEY (R &, BRETENSHRTHS. ML ADVRCELT, EHEHFOEL
A IFRELGEEDIBEEL, BBADRFFHREEMDEREEFHERT T ENTELA, &
BREDEEE, ABRAOEFHFRERBEOSRAEEFMERLTT LEI TSGR,

T DIRIR

RRTORE BEHA47IL

BHRRRA
EHRDEREE

10mm-+

(BEXE )0k Wm s ny
=3

RIRFDERRE

0.1lmm-+

R L #3280
B 1 SROREE, ERETEDRER X 2 REEREET 5N

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 6



ERETIE TR D R £ 3 (BRET R = WSO

BAEWMFEDFHRFRRIL, RERZICHITHLT 172 12, BaRLEITHLT 1/20 (258
ELTLWETH, TEOXHEFAZL->THEL TSN TLLID.

B8 QNO.: FC-07

TR (REFRY, FEHREHELLVVWD)DEREICEALTIE, BAODBEZANHS. £-, BRE, &
A FHEMDME BN GEIZELST, RERZREITHRENHD. CCTHE, ERKDEELGEZ /TR
NI 5.

A AWM FE R BERBAERVICEBRIN TOSREHEFREIE, KEHEH
Section l Z5| AL TEHY, VT AHI#HE2MmRY & FHHEREE R O RE IS HIRIE S RIRERL
HORBEFR (BRI (2, ICHIRMBISHLT1/2, #aBLEICHLT1/20 DR EEEZFZTELTIERL

F = (ASME) 3R 1%

TL\S.

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

RMIROR 2 H (ERETRED

B
x1 FRHRFREDLLEDEZ A
RFEEICRITT it DR 1R L
w B A F ® ©) @ ©)
T—2(#F)DIESDEFHR | 1.15 1.19 2.0 2.11
2 TIEMR 1.15 1.19 2.5 2.11
3 | REMI(EEMALELIFIRE | 1.15 1.19 ‘0 219
4 IREMR 1.15 1.19 2.11
5 RBIL MR 1.15 — — —
WITRBORLHE(RE) 2.0 2.0 20 19.8
(1):Manjoine and Tome W& Z A

@) :Harvey D& Z A

@) :Porowski bDZEZ A
Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



R ETIEFT

1R

» Jaske & O’Donnell Curve(1977)
AT ASDEEHEITHRICHT L. BLWMAEZ B OB EZIRE(10FELLE
DEFBRDOFEK. 19904FHIFR)
100 A OIETBRFEOH—TDEE. 10594 0)LLIE : FHLLVA—T %
2009AddendaF1TE THASME DR EHIE T Bl £

Values of 5,, psi

107

[ O (a}  Typum 304, 310, 316, 347 and 348 wt 21 to 427 C {70 10 €00 F) (Refs. 4, 7, 10, 92:16, 17, ad 21)

Axlal stredn control, Op = ©
@ {a)  Type 304 annsaled ber at 21 C {20 F) {Red. 250 — Axisl losd control, o, = O
|- ~a {a) Type 304 anneaied bar st 427 ¢ {800 F} (Raf. 25] — Axial load contrel, vy, = 0
o + {a)  Typa 347 annealed bar at 316 C {600 F} (Rel. 28} ~ Axisl toad control, Oy = O
@ * &) Typs 316 annasledt bar at 21 € (70 F} (Rat. 28} — Axis!toad contral at 14,5 kHz, 0y =0
Notes: {s) Included in regression analysis,
{b) Mot included in regrassion snalysls.
10
Mean curve; $ = 9,081,0004/N + 31,680
Mann curyve with factar

B E~ 28,3 x 109 psi
e NG N Dok g

o Maan curva with factor

b of 20 on cycls
oot b ooy o oy vl g ed b 10

10" 10# 10 104 10® 0% 107 0*

Number of Cycles
Fig. 3 Fatigue curve for types 304, 310, 316, 347, and 348 austenitic steels

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



F RN RO LDORRE

L OEREHEFTHR EEFHRITICET AV VRO A
— EEZBAT-AENLTHEEROBEICFITT —
(E54RB EARIVERIUL)

HEf : 2019%#6H27H (K) 10:00 ~ 16:55
BT . BESE 2 A—

1 lis
— ikt HEANBARABERH S
({eH : FRFHHEZES)

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 10



FLLME T RNT T &

SR NAETIER

ZeE
S XEHOSETOER 5 H
L EMEEE L RREE S
ST a0
HEEE
h A l
FHEAOERE FHENOEE

A 4
BIBIR B Ao
FaN, it &

3
BB IR F IR o
FaN, ZatH

BRI T DTHEEE
BEHHFMNEREL

LHIG N DB EEE

HFEEELER N, = min[N;, N

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

EE O

EEH:©

Copyright ©2019 The Japan Welding Engineering Society, All Right Reserved.

11



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

F| R RTDL OB

FLLWEBREHRFHREBFRTICET SO VRO IL
— E¥ZHA-ABENLLEEROBEICRITT —
(3855@E ERUKRIDL)

2020%7AHA10H (&) 10: 00~ 17:00

=5
BT - FARERAEILGE 2 2—-385=
T533-0033 KERFFARBERTFEE/IIREGIB1TEH18F 225

== {1
— it HEANABAEXRBEH LS

(el : FFHHEZER)

Covid-1912Kk1Y2021%

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

- ZHEHA - WEB G A CRE P &

12



%ﬁﬁ:tﬁﬁﬁgﬁgi”\a)hiﬁﬁ

BEE) Asm(CEE 9 284 KHKS 0220 (2016)

AR, #B5E (HZEUTI00MPait8) TERT DEEN AMm(CB T D% TEH (CDULVTIA
EUIEBDTY,
ITEZERNEDTERAKRRASY > RTE. BEECEHNAE. BESOFBEHMERINTLET,
AEAEZEA U CCNBOMBEDEETZITD C ECKD, SO AIESEBREN aJgE s IRD E
ER

MAEIROTEES. TSR, BRATRROE. Z2ERBRITEFDOIRA IRETEHI RO Himb &
BE L CTLET,

(BK521017 A4%| 8,230M)

20205EFERR - 9/9IC2iE. 10A #1T
ST HR S TS 4R
AAEEHEODIC/NERL TR S NABRICES C BHORES
BROMREREE R T, EERIFOREELHE L.

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 13



HRAE = JWES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

AEETIE. BEFIMREFASDFC/NEEESTER
ELT-¥1-G 58 fHE T R SR FRTIEIC DL T,

BB T HROESE
SETRBOREL

-5 YE hAEIEEDEAN
EFHREREDEZS
KEUEER 7= K HHREE
ZEDHRMRERT S,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 14



Bt D = JWS

DT —ER—2R
v FADAL:[RFHEEHFHDIESTT—F (19864)
v JNUFAD: FADALR U'19864FELIEDIEFH T—4

L)J[HEI! nﬁ%ﬁT_g

v NIMS (& -#EARRE) T —3R—X

v B DEST—5 ()it

— R ERHT—2Z S0V T AHlEHT—42

K&, ;B <430°C, 5|5R5& S < 1200 MPa

DT —a2hSBALMAERNERLZ S DRI
k- ES ML, $2000 7—42(< 200°C) R U$I300T—4
(= 200°C)

A—RATFAFRATULULREE., 87507 —42(< 200°C) R U
1007 —%(= 200°C)

[#8] Kanasaki, H., et al., “Proposal of Fatigue Life Equations for Carbon & Low Alloy Steels and Austenitic Stainless Steels as a Function of

Tensile Strength,” PVP2013-9777, ASME, 2013.
Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 15




eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

ROER T HEROBE

BELEEHFT—4R—R = Langer DEFFGXICKIENIRS T
(BIEREREZE/NTA—2 LK ZERF)

PtREW, E& W T—RTFFAFRATULRR
%7 2000 ED#EFHT—4 (= 200°C) %1 750 BoEFT—4 (= 200°C)
< =
MM REE ¢ JSRUTS, ISR E @
< =
5I5R5HS100MPa&IZ95 IL—F =5 Bl BIERRRSIZEYI0T IL—F 27 E
A
BV IWN—T TS, Z5|RESTHIE
. f1(350)N ;™ %%8+£,(350)
i : Sa3s50 = Sars fl(TS)N;_°'58+f2(TS)
< =
BIN—FIHLTRIFRXEHRTE BTN —TITHLTESFMRERTE
Sa =AN;P +C ga = AN P+ C
< = A
R¥A, BELXUCERTE R¥A, BELUCEERTE
(fREA, CIEEIRIESDREAHD (RECIEEI5RARSDEZD)
Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.




B RS HBOEE = JWES
. BEE. EASEOREESHE (<200°C)

S,=(1.2x10°-280,)N,"~ +0.450, +36 [MPa]

105 L T rrrrm T LELBLILLLLI T rrrrrmn T rrrrrm T rrrrn T rrrrrm T rrrrmy)

E ‘BFCf ’CS & LF‘\S ! ! ! E 10° T A A l ' [ R

L or 4 F

I TS=350 MPa i r CS&LAS o Data
o~ -. - TS=55O Mpa T . b TS_550 Mpa _BFC(TS=550)
§ Rl | | = ok AN
= \"\-*\-_ T = a ?, 4
= 10 \*“m‘\ ------- TS=1150 MPa —— -
o \\ - = ASME CSBFC @

X —— ASME LAS BFC 5 ]
© N 2 0584 283.5
= N g ;
= < 10° ¢
E : 3
< 107 2
w w
w
o
w 102
10’ 10> 10° 10" 10° 10° 10" 10
9 Fatigue Life N, (cycles)
10 L L1111l L L L LLlll L L_L L L1l L L L LLLIl L Ll LLlll L L L LLLIl L L L LLlll
10' 10> 10° 10* 10° 10° 10" 10° 5 5
o Bl-oNn—2 0, :500~600 MPa
Fatigue Life N, (cycles) =

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 17



JWES

The Japan Welding Engineering Society

il

REE S HBOEE
o FA—RTFFAFRATULASOBREE S (<200°C)

S, =5.09x10*N,>* +0.4880,  [MPa]

| | | | ] 10¢

N Austenitic stainless steels ——T5 =500 MPa

~ i -

AN In air TS=600MPa | |
ALY

Y TS = 700 MPa

N — - =TS =800 MPa
——TS =900 MPa

cga

===-NUREG/CR-6909

10° \\ o1

S I e e—

TSI . | | &a=17.5N"%%% +0.134

-
------

001
16402 1.E403 1504 1.E:05 1.E406 16407
Fatigue life NF (cycle)

Stress amplidude S, (MPa)

10?1 102 103 10° 10° 10° 107 108

Fatigue life N, (cycle) 15']:7\\11/—700'2 :600~619 MPa

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 18



&R CORER R = JWES

- kZEfH. BEEER
vV FEMEE DR ETE ATODIERICESHFHY
= /HFWMICLE

900 [ | [ c
Carbon & low alloy steels Carbon & low alloy steels x 950 C
300 TS = 450 MPa 0
10* | ~ O In air ' 300
z © s | 20 350 C
2_ 700 = + 400 C
= . ---BFC T=200 C
= 0 @ T Meonn
S =
o =
g oo = 3
5 500 & A 200C | 2 10% |
n o o ¢ - g I
2 of © A4gy o 300C @
7 o @
o o 350C @
= ) | =
& 400 * + 400C 7n
—1:1 Line
300 | '
300 400 500 600 700 800 900 0P
Tensile strength at RT, MPa 10 10° 10° 10 10° 10° 107 10°

Fatigue life N;, cycle

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 19



= = "Gd) = Mg 24 rdh
ﬁ,m Hi &j’ I | — The Japan Welding Engineering Society

- BRTOEFFm
vViRF%H, EE&
200°CEBASIGRICIERXZERA(BNOT ABDIEOTZETEFEE
[CRIZFTBEOEZEIEHTHY. EFHFFEGHNTNEIT—2% W RIZHRE
0.720)%ERET 5.

Sq = (1.2 x 10% — 280,,)(N£/0.721)

0.58 [M Pa]

+ 0.450, + 36

VIA—RTFARATULAER
2000 CL T DT —A3TCREL-ESFaRICEEDS|RESEEA

. FOMMEDEHFER
VZHRATIULAR A—ARTFARRATULRABOEFFRAEERT

v'SUS630 KHKIRIEDIEF Fan X2 EHA]
v'SUH660 REf, BEEEFOESTFaXZEA A

vE=YTIVEE bR, EEESORESTFaZERA

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 20



JWES

The Japan Welding Engineering Society

il

AR SR OEETIE

[Step 1] Fodisk 2 dh#t o2 iE

ORGEH R f—— e
O 313 X
@it LM |[— —

O

@5 i E

>
>

~——] B

BFC o : 14 ﬁ] [;_; 5

D7 —2 5k
W H# //

matgmm | & | D RIR NI
| < D W /J
O 5 REM DRI

MR E

b A AR
(AR AL hIRER)

10 % %5 1 - — HAPHE R 2
(Fatigue Life) #5 H b
[Step 2] BFC(Step1)iz Z Bz U TRAEHROEEL B - .
P P e ) O Rl % e

@itk Ly #eii L &
h
ORI T2
RERES S
0 I j{){i‘_ )-v
DT — 4 51k
O
matsmmm | & | VE-7R0A S
-~ /)

X O
O M IR B

O ::] 3133 X
\

R GRE

INWARI L
(AL IS 1 R W)

10t %5 2 i e PO W45 B
(Fatigue Life) i 55 M

21




RXATIR 75

#RDFEEFIR

[Step3] Xmnttikz % L 72 (Step2)i o L BIZIE CTREEE ) ORE 2 B 1§

K57 R
(AN IS 1) )

VX)) 2 % 1

FediRER I K

v

10t 5 %5 % 6

(Fatigue Life)

[Step4-1] F3Hu:

h

% L7-#HE(Step3)ic 7 — ¥ M Z IS H I EIE

s D S
(R AR I i)

\ TF—=2aB0ENM : a)%EE

v

101 55 95 25 fn

(Fatigue Life)

Velding Engine

Ol 2 75 il o

O

—
D —
—
—————
———e
e —
—

@#FmE i EiFah

O

@25 HhiE

O

QT — 4 il

O

— R
l -
I 5l =
— HE@ls
I:\ RefRIE D
S
TR 2L

= 3

A% aHE 55 th Rt

2/

DE—2Z L&
X O

/

E—27150

O

¥ 55 5 6y

@it 5% %5 th i

O

$5 55 I MV (R B
P67 8

OF JIEa SR ]

O

@215 Al iE

O

DT — ¥

O

— R
l —
lRAM =
:4——<_|- i &
M~ BN
-EEN
HEME R

o

A% iHE 5 ith

(= A L
X O

N

=215 h

O

% 95 A5 6y

#4295 1 R £ 8
PRI W49 7 B

JWES

The Japan Welding Engineering Society

22



SHERE = JWES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

AEETIE. BEFIMREFASDFC/NEEESTER
ELT-¥1-G 58 fHE T R SR FRTIEIC DL T,

BB TR DEE
SATRBOREL

-5 YE hAEIEEDEAN
EFHREREDEZS
KEUEER 7= K HHREE
ZEDHRMRERT S,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 23



REE LITHRICE HREHRE
REM EFHRE
BREHE S HROREC LT > T, WA RMELTER T REERO—DLL
T. MHOREH LIFIZ&DMRNHD, —BRMICIE. REBMSHKENED

FERNARPDOEEICIVEF FmITRIERANH D, F=. SIRBSA
EVHHEE, REBSICETIRFIFHNDBRENESLEAMERIZH D,

REMEFHERK
REH EFIckSHREERSFEERT BI<h =Y. EHREE TR
Ky EBAL. E—IRbAIRLAC LI LY, REBEETOREEZET 5.
Rits

Ky & T —aIc R D& R EEEL. RBRTHLREL],
(o, < 800 MPa)

Ksr = {1.0 x 107*(g,, — 800) + 0.21} X Log(R,) + 0.90
(o, = 800 MPa)

Ky = 0.21 x Log(R,) + 0.90
(R,:EIRKXESHE (um) [JIS B 0601-2013])

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

24



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

EHT—2DRE/ DR
> REMERISH T BBREHRBOEEHY. BRSIDHI0Y—X

0)7_\-\_9&“%0 W%?—QWﬁliuT a)ﬁl')o

I8 5758 = EF7EE @ N=10%,10410510°¢ B, JEFRE
im RT, 288°C, 300°C, 400°C, 593°C
GEESE B 7155k EiE. EERE (T, B
RiR A=H
5l5RIRS 250 < ou < 2130 MPa
RET LT INDBRRTE. USAF  Telg. BRET. BHE

> WET—2ZUTOEHETRI)—=2T
- EERHTBENERTEOT —F(ERTEICLYMIELSRESN

BEDR—/MEEFHEYLEFEELIVETLTLS=H)

REMGERGRCRAEROT—42
EREREMNL0CEBAST—H
fhLBALDERARGEDT —5

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

25



A== % DEFT—2 (1)

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

> A== 7 EOT—3(ELEIT10°EI L E)E . BRERFTRE owsR

1.6

15

14

13 |

Ksf

12 |

11

0.9

EERDEFHHRE o«DLL
Kst = Owo / O sf

L KSR, TEHE

. ]
n
n
S
¢ é
[ 8 uld
o [m ] [¢]
o i.b 0%o o
% o ©
gg® © °°
1 10 100 1000
Rmax (um) ¥ Rmax= Rz

RS- EEEHMRI)—=2T %)

( KsizlRmET LIFHRFRBUEND)

SERD)—=TIZKYs &)
. T4
5 - /
o RO
NP K : “.
e
\\ .,'I
O
10 100 1500
Rmax (um)

i¥: Rmax= R:

ATFULRH(ROY—=25'1)

> ATVLABRIIBH®REMI(T 540310 E) 2R<ETZRND

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 26



A== 0 DESET—% (2)

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

> RR-EESEWMOT—2IKst=0.912UNB T HIEM, #MEEhEKst - 0.9&L.
AR ) —XEICEEHE,

> Chz Kst -0.9= AXlog (Rz) TREL-IBEADALSIGRESOREFRZEH

» R=0IXTFHENHRTERTHLEL. 0u=600MPaftiE TR T—E2DE
LOEEHAHALDDR=-1DOAL o uDEFRZFERAL TKsiZzEXIE

Ksf-0.9

1.0

0.8

0.6

04 r

02 r

0.0

| ¢ou=564MPa R=-1
| ®ou=569MPa R=-1
| ®ou=625MPa R=-1
| Oou=628MPa R=-1
| @ou=755MPa R=-1
®cu=971MPa R=-1
| Xou=1350MPa R=-1
| ©ou=452MPa R=0

Ksf=A*LOG(Rmax)+0.9 @

| Oou=569MPa R=0
| Oou=971MPa R=0
I ® cou=1350MPa R=0
0 0.5 1 15 2
LOG(Rmax) . _
51 . Rmax— Rz

(Kst - 0.9)&log(R2) DES

EHA

05
04 f
A=0.32
03 | o o~
A=0.21

02 % s o

e A=0.0001(0u-800)+0.21

01

® R=-1 OR=0

400 600 800 1000 1200 1400 1600
5I%kME o, (MPa)

EHAL DE#*R

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 27



#7zlICEIEL=RE T ETEIRRIN

B RETLITHRFRK
> AT A
Ksf = 1.0

> RER-BEEEM o.mPa))
Kst = {1.0X10%(0v-800)+0.21} Xlog(Rz)+0.90

Ksf = 0.21 Xlog(Rz)+0.90 (ou=800)

T:TELs Ksi=1

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

(ou< 800)

28



BEAS = JWes
AHETIE. RFIAREZARDFC/NEEETE
TE LT fT=0 58 5T T R &I T R AT iAEIT DLV T,
@ HEEFHRDIEE

@ HEFRBOREL

® WL FEHIEHMEIEEDEA

® EFHBRESREDEAA

@ RKEHERFICZKSHIREE
ZNERISMRERT B,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 29



I-]

S DR ECET 5 —IRNMR = JWES

bcs A
I0H
o i S-NHR(FRE A% L)
= Drﬁ .R
M-~-----/—I 2
0 DMT_-__ O, F-mmmmmmmmmee oS
L B VA v A v A v R
il 2o
AL R =~ S-NEH#R(313R T4 1)
3T S niagzo'max_o'min) _ (1-R)omax >
FEIGT o = 2 - 2 Bz I alR L 28 N,
EHISNo, DESE 5IsRDFEHE o NMEALI-EED

. S-NEHEEDZEIE (L A —)

o ZLDERFAERT—42 : EHIEHo,,=0 (it HLER=-1)
o XMW - HBEY : FHRAWMNMER (REICLELRH. BBIGHGLE)

o SIERDIEHIGAH (0,>0) : EHRBREZETESD

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 30




|-]

CH SN DEEICET 5 — IR = W&

> H—i3\— (Gerben$g

2 H—1—1%
_ 1 — Om Owo / o N .
Ow = Oy ; ch N \\\\\ ﬂ%IEO v I\-?/%Ji
= N TR R
W hAS S
S > N s —\.\.' “\ ~
> {BIES v K< > (Goodman)ig R K|~ ~
= i
- =gw0[1”mj IR & NN
(o O N

> J—TILRILY (Soderberg)fF AT O

[ - J 2 57 PR EE #R X
0w = 0w I ——=
(J'},
ZZT. g,  EHRANMERLIZE TDRFEE
Owo : IS DN 0,=0) & EDIERFIRE
O RN
Og . MR 5|5RE =
o B DOFRIE A

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 31



—

S JIFEIE S

BR T
> {&IEGoodmanix
(ASME Section 11 & UVIIT{#E )
S S

[ [

Sm -
Jr SH o S.’HL"EHT
> Petersonik
(ASME Section IR UVIID E5R 7

RIL F M THEEAA)
7S,

S{’flf = S 3
8 _ (1 + mean ]

i

> Gerberi®
S

Sr*ff o g 2
1 _( Mean ]
] Su

> Smith-Watson-Topperix (SWT;%)
(5IERER S [TIRFFE L ELY)

S V Sa Smar

(7}

Dt Ay [l U/R

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

SIS AFHIEC & S FHEIG HIRIE

Seq :
sa TS IRIE

: 5l5RE S
: BRARIG

S*mean EMHEICBITAEHE S

mm %xé£E(E0mt$ﬂmb
max  RKRIGA (=S atSmean)

* S+ S  nean>S, BN DS,<S, D & F (S, 0an=S,— S,
. 5,250 & F(£S, =0

L1 %

FT=. Spean=Sy—S & LIz EE,
THEADBEFRK L 15

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved

32



ATV LRNDEEEY G ABEZDERE = JWES

DR BB 7 RIES,~E x e, | —
*HH ! © ) TS(zE~43 VP
" | "3 o
QFMHIEEIC K Y ML _ * * = (R0)
TJE'IESeq’é%ﬁH:.' . S _ * O Gerber
g i i;“‘*f_ = : B SAT
! ’ AN
S, & BBRHH R v
& LB ' )
SIS DFEIEED LLERF)IE
1E4G 1E+ Fm;i‘::ﬁm 1.E+06 1407

5 IG DA IE KD LLER

o BIEGoodmanLIXBEIZZEEIDMHEE ELEBHEENS LY

o ZTOMMMIEARICEL T, BLEDHIMIIHE

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 33



SWT;Z®DE)

>

>

TEMERD (R - K5 =)

B KR PEREHEFRESEEIZET 8% [CTHEEBRAZALE
U9 AR H R ER = R
AT — GIJ:L)LES#%T_SWT&O) ﬁEJISE”éEEEi’\

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

4 o, =& Elstrain cont.) (R)O) N # o, =& - Elstrain cont.) (R)O)
1000 a i =
A SWT: o, ={lo, +6,). 5,1 SWT: oy ={o, + o) 0,
& Medified Goodman® oy = o, - 0y /oy — o) ! f 4 Modified (roodman ar =a0u /104 = m)
_ — — & 400 f
= 2
E.;“ 800 O : ‘; The fatigue life eq. of DFC sub committee
= The fatigue life eq. of DFC sub committee [ 350 (o, =493MPa)
g (o, =597TMPa) & 2
£ 600 / 5 =
£ g 300
g O 3 o [T
400 “ 4 o P *o|n .
g ¢ T—— 2 | # 2 ¢
1LE+04 1 E+05 1LE+06 LE+07 1E+08 1.E+04 1.E+05 1.E+06 1.E+H07 1.E+08
Number of cycles to failure, Nricycles) Number of cycles to failure, Nrlcycles)
AN é fl‘_l [ :
852 HISQV2A R EHSTPT370
300 * o, =& :E{stralincont_:l (R)O)
B 5, (strese cont.)
SWT: o, ={lo, +o,) 0, "7
E 700 £ Modified Goodman: o, =0, - &, /o, — &)
E d 6
S
~ 600 *
iy
@
W Y (5 I Goodmanik £ 1 4 JLAEHL T
E 500 . i Z oodamany = H -2 1Rl >z,
I ke
g 400 7 - n ' — y 1¢\]
” The fatigue life eq. of DFC sub committes . = ‘
{ oy =1074MPa ) ~ -
® SWTAFEARMICRBEHRERH>T
1.E+04 1.E+05 1.E+06 1L.E+07 1.E+08

HEY1FMIETH S &1

HY.

1&ﬁ$$ﬁSCM435H 20 The Japan Welding Engineering Society, All Right Reserved.

Number of cycles to failure, Nr(cycles)

34




i
3

VIR EM DG L

> URZEMOEHECHFBEZITH>EES. TRFBERVFRBOEE] & [F1Y
IGHMEIE] DEBELZERITITORNREMN?

e s DESRERD R DFEEEHBE
FHRABEE | QuuEAREDSE | OREFRERSRAOEE

" S S, -aS, <: - S o S, S,
Z 5 eq U N eq —
& 1E Goodmanix 7S _as BLGL 175 s

mean mean

SWT:% Seq = \/aSa -as, ., @@ Seq =a4/S, S, .

> {EIEGoodmaniZNIZE. FHIEDIERIZ & - TEMIS AIRIENEL S
> SWTEDGE(E, MEIEFDEEIIELLLIEEZEZDND
(SWTEERIZKD A Y FD1D)

> UIREMOFEHEHEFHEBT—2ICEDVERIEICOWWTIE, (—#)BEXR
BiEH= DFCI/NFZERIZTHGERETR TH S

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 35



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

LG NHEIEEDREDNDFT EH

|-]

> ARBFEOEHE AW IEE ((EIEGoodmanik., Petersonix. Gerberii. SWT
%) EXRIC, REH - IBEEHERUVRATULABADERMEZFAEL-

SWTEIEBIRE S ITIREFEL L VEELHEEETH S
EBEHFEENDRKDMIEEIL. EIEGoodman > SWT > Peterson > Gerber

> BT EASEICE T ARBELOBEAMATORE. SWTHAS L EY)
HAIEE &I S hi=, EEGoodmank(LBEICRLBIOBE &7 1BAA

% <. GerberiZIFEZLAIDMWE LG HIGEENR oNT-

> ATULARMICEITHAREEEZOERMHAEDKRE. EIEGoodmanikldEE
[CREHIDMELLEDHEENS ., tOMFHEEXICE L TIXELSDHIEARE

THh-ot-

> LEDKRFDER, BEGCHEEITHACEICHA, RLBEYILGMHIELTD
CeEmn, mEl - BEEMICHEITHESRICAMIEIRE L TSWTIEZEEL
=0 fz=L. EOFEHEAICK L TIIFELREAIOMIE LT L=, SWTIE

DERIEEERDFHEADZEIZR S

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

36



LS NFEIEE S T — O AU &H = 0

4

> BIFBMCTIEEEEBREZRET 2120, RRICHBBRRICHZEZ D15
BRIz —I5FOUNELS

> 6 NHRE — FHIC DRI E N THEIEBITERNSBEREREY LIS H5E(EF
FHIEAEOE LSIEIBRRBETRL TEARAMEZITOLELNDH S

i SR ARATIG R

B0,
Q
/’ ‘
0
)O

rewakid

v

6y
A o,
e et A A SI—O39ICKBEMEADEIE

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 37



4

> REM - BEEEWMOFEHNVITAHEMELEERFHRBRT —FIZEDE. BAK
g & s 51 0D B8 1% Z 514

> WINDOBRREAZRANLDONZANMRETZER

%t o, : BHIBRIRIGA 2

©
@)
= Oy
B o 1RIE LIRS 2
2 e

o .

v

Oy

EHIGAN o,
EHVTAHAEGHBRT—2 ERRBOBEFREDOA A —D

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

LG DA IE IC WA BRI D& ET = JWES

eeeeeeeeeeeeeeee

38



I'I

(RFREH -
BEHEREO—)

-i’]rﬁ\jﬂﬁl_(w
K&

1,000

SNVEDECT)
T5-541 MPa
a0 Re=D
o Ca
B0 . ®* EE£a
R

™7 - RS EE)
o
S e e
e
InH
= 50
[
.R 400
.|§|

an b [s]

20

100

0
=100

EIG A (MPa)

SM50B, R=0, 022541MPa

g (MPa)

W F R

o THIEAMEIZCALSERRIGAIK, #Ea

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

LNBEKIS D& ET

nnnnnnnnnnnnnnnnn

eeeeeeeeeeeeeeee

B N-A¢tra 70
o TS=929 MP=a
Erel 10%
L
o o gallW
o o o100
o & E=a1%
off * Ecsall0g
g "8 lﬁfﬁﬁ(ﬁ%@
@ &£ 8 ",
'3:3\ &
» .
]
. 8 .
'\‘ ; e
™ L]
L ] ~
'\_\. .‘
A L]
100 0 100 20 a0 400 500 &0 00 800 %0

FEH (MPa)

N-A-Xtra70, smzl% or 10%, 02:929MPa

& U BRIRIG DT HVEIE & H

39



FRRYHRIR UBRIRIS 0 & 515RaE = DA% = JWES
(KRR - 1ES &)

1400 — T 1400 —————————
o, . I Trend Line
1200 o D = 1200 |— - - Trend Line X 150
© ASME ¥S for CS (al ASME YS for CS 1
R 1000 | == ASME YS for LAS = 1000 —-— ASME YS for LAS _ | CYS=0.615TSX1.18
\2_/ = = ASME YS for TS=793 ~ - = ASME YS for TS=793 .
| I | | R I \ g
E’ 800 |~ Y51 047xUTS—18744 o 800 o B
>R K | Lo [
K 600 < 600 1%
¥ N S .22 i) : A
?E 400 %O I 400
e | 2 B o & E
200 /9 o ~ 200 o
: 1 - T CYS=0.615TS
0 s s s s s s . 0 . . P I I . .
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
5|5k5® & (MPa) 5|5E5® & (MPa)

Oycvs = 0.6150, (Best-fit)
Oycys = 0.7260,  (+1.50#%, &)

EREIBRINIG B & 55R3E = DB R(EIR feiR L EIRIG 5 & 515k = DR R (ER

o kHF - BEESEMERRIC, BIsRESHOBRBRLERICHZ TR THIRAZ

EES

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 40



nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

TR FERICE T 5T AMHIE =
LIS A

> I: IR S DIRMEIZN L TSWTERIZE Y S
E & 1T D

bE‘[} — [Safr {Sa.ff + Smean}]u'a

> HIEFSIERFIICADIZEIZERS
> RRADTFEWAMIELTED K DI, Spean=S, —Sa & L
mEIZEITS

THEL
> FHBABEICAVBBRIGHS, 1F. FHERE
o (REHBEES,)E. TRADKESHO, oD > HAELS

t?‘é
k% - EEEH
GyCYS = 0.6150, (Best-fit)
= 0.7260,(+1.50%%, %51 F)

> ATV LAMIICEWTIEESIS A@EIEXERE L AL

yCYS

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved

41



SHERE = JWES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

AEETIE. BEFIMREFASDFC/NEEESTER
ELT-¥1-G 58 fHE T R SR FRTIEIC DL T,

® FEEFHEDOESE

@ S FRHBOREL

® HT-LEMEHFEEEZDEA
® EFHFREREDEZA

@ XKEFRRFICKSHIRELE
ZOHRMSEINT S,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 49



HHLLVES R & = JWES
EH44)BORHH RS HEOESE
B S&EE5$E (Best Fit Curve)

S, Best Fit Curve
- REEE ) QE;:i:::
m ZZ i’;:”;lls j] > —EFE\ jJ %# Design Fatigue Curve
* [£DF DEZmE BFC=DFC BAE
- 5]15114'%
EBIG Q& B

© BRG] DR

$

LGN OESHE
B 5EHiESeh#E (Design Fatigue Curve)

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 43




B 1 ORI DR
B EN## EN13445—3: 2009

Simplified assessment fatigue life, JE;BEEER

1.E+04

N < 2 x 10° cycles

Class UW

46000
AO'R: \/N + 140

Constant amplitude loading
N > 2 x 10° cycles

1.E+02 ~ A _ Cs
EE-p1 “RT\N

Variable amplitude loading

1.E+03

Ao, MPa

1.E+01
1.E+06 1.E+07 1.E+08

1.E+02 1.E+03

N
- FEIGHEHOBOMEE -0.1 (DL T, ENRIGIZARELSIEIE RL TLVEL
- N=2X106DH#RE2 X 105 THESMNEHR T HEHETRO-FaHIE: 0.106
— N=22X10°DEHIET/10&FIF—
=ZEBE N OHERIEINS2 X 106DIRICE DV TERESNT-LHETE
44

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

1.E+04 1.E+05



E B 7 DERL DR S =

=

BHBREL EDIEARIEZECIESIC. —ERNRIBEORFRELYSL
INSUNG SIRIED F ISR 'é'é

|

. ffr nmm\sﬁﬂ _
35? ‘-.\_': e = D :o a1 ]:_M 'Ojrm‘sz.g !g _Eﬁlllﬁa)
of < 0‘;\0,&-'%‘5\\ ? a=1} B eas0 Hg ﬁ%lﬁg
s o I S Y E /
= -
L f f%(‘&%g\Qfg ® I
r R CM@\@\ N 7\
g T % b, \\“’\\ ~
B 6_e¢|=':/%‘”m~—). Neg=Zni o & ¥ :‘2"*@ ™~ EN*E*%@;F;@T&%K =~
P DizE&DIEZE -0.1
N 'IO‘ I I]OS | i 3 KZ! ‘10 & é’)l'( Ns =Ne o . “,0‘ T
- e o R
ZBIRS HIRISERERFE R (5250)

- AERIEROMEE -1/14=-0.07 (RENFBRBOESITHEL
- ENSBRigDES (X &R<F A

< >

ENBiEZSE(C. UL TOEHZERN—ARELTERE

SRR TR EELE: 2X10°E]
g @ BEETRBROESE, @ -0.1

*1OXH: BARWFRLFRE S, #WPFREEIB ORIV L(1972)
BAMHPERE BEHHEHER £BE(1995)
45

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



Z Bt 1 DERIRL DR ET = W2

EHENEBRLI-EFREDRETEDELD

IS NzERBL-REHRFMBZED-ENRIBEDAEZSRIHELLIC,
EROENFHZSBILE-RENGIENHBEES M TRHAEZT-T.
UTDEIIZEDHT=,

. BREE TRIAEEOEE N, 2X 106 E \N’W

- MEE TR LIEOHEE n: -0.1
- FTYIYEIZ (R ERE T SEAOEE): 1X 108

~ >

- 1 X108 |ICHITAEFBENESIL HEERL-EFEE
- 1 X108 |ICHITHEFEEIY/INEWGE HIRIEIT UF IZADRLEL

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 46

Log S

No Log N



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

E B 7 DERL DR S

B AITH T HRETHRAZE R RRELIIGE OREHRFTHE

Best Fit Curve

Sa \ /

T AME {

Design Fatigue Curve

2 X 106 1x108 f\J

- HMEETRBEERLE 2X10°
- BEETRBLROESE -0.1

- {TEIYEIZR 1% 108

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved

47



hEAS = WO
AHETIE. RFIAREZARDFC/NEEETE
iELT=#hT=7 5% 5 e R EE FRBITEIZ DN T,
BB TR DEE

SRATRBOREL

-5 YE hAEIEEDEAN
EFHREREDEZA

KEBUAER 2k HHREE

ZEDHRMRERT S,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 48



nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

FLLMEFRRHT T & ST EMR

o TEIRO—EHLTRE
O hBEDEE
— HITORYELFETEEKXR, BMAMSIEEREOBRYRLFETE
%jf?!*}, o (3138Y) ) omex
INEARE INBUAA
(PN (-

QERIZE 5 ShHBH DEBELHEDHARIL 5 DOEDFX
— WERREICL LT, ERORELGERMPLBREATEEH Y

XL, Q&Y BODEEAKRE
« EEHRFGTHBIERICEITSTENR
HLLEEHEFHBERITONRAN D0y A—T &, FEM O R 5IREHE
FEICKIEBRT —FZANLS=O. TEBRE/MSL LN D
= IZNEFHR LR KB IEE DR S AR RELEL . TENRILHE

HTCEFBE_LFHEEF
Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

49




The Japan Welding Engineering Society

B2
1 IRFRIRICHE T AT EMREE

2. REVE 5\ ER
2.1 RFEHRVIESEHTEFIRAKEEI AR
2.2 A —RATFALRATIL A E KB EFHEER

3.FKED

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



SR 8 B ME & & 83

.’wiit j—

K& &

P S Ni Mo Cu Cr vV Nb Ti
0.001 | 0.001 | 0.001

RA RS

BR

ﬂi;

HmEIS AR S45C, 1RIE 100mm, BE7aoL#f

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

EHBEFBARABR TV AEYT T )LESHR SQV2A,
HE 161Tmm, FEANBERELA 880°C x 310 min.,, 615°C x 45h.

C Si

Mn

0.52

0.02

0.11

0.18 | 0.24 | 1.43 [ 0.005 | 0.002 | 0.66
0.2% proof Ult. tensile Elongation Reduction

of area

(%)

Material stress strength %)
(MPa) (MPa) °
S45C 487 637 24 68
SQV2A 448 597 26 17
51

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



RFARVIES SR®

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

£ 2 L
fﬁﬁjﬂ'— 2R 1000 _
A _>|I |
_ _ [ | \ o“ _ _ Q
T \!j Oov T ﬂ
B A _,|| B Y
- 40 -
[}
o
(@)
Y
& 0
8 g
CE/ ) D:/ !
S —— Y ———  — A—
| 80 » ‘ 20 »
A - A Section B - B Section
52

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



KRR MES EHTIRKER IR
SER AR

~ » » 1 3 -
PP 34567890)123456789H)123a56789H]123a56789[l1123a56789HI1 2345 olilr 2345 tholu\lx|2'-l‘_p67ui)hl\23458180\'.\.!»‘

o HMMIIZTRa=32 um kLT
o /NBIEREFEIFRIZ, TA)—HRIZKY . #200, #400, #600, #800, #1000 D&
[CHREE(E LT

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. K3



A BR

R B ME S R T RAE RS

o HEBEE TERHAFY—RIFEHHBRE(ETE =2MN)
o BEARX AmphF (WAR/Y> 300mm, 4+ X /v> 800mm)

I I

Specimen Link plate S = LES
(1) ) g =

i \ i é fl_ll__llJ‘H_\~ E;_i’/ &-_}/ i | i : . g

:J: |-|_ A S— Ll [ | 8 F
- H T I/\ 7 %%ﬂ* 1%

. . IR IRNPX NV, 2

1 L] | Rt e |~ 3

| | il [ Tl I fv '_%

il Tiilli il il ‘

B oo R - [l bRl
L1l 1 1 Lil
700 - 300 _

B 800
Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 54




KRR MES EHTIRKER IR

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 55



kR R OB A R FE R KRR TR
REZERNKN (LASL, £, = 0.22%, N, = 1.25X 105)

) ok 500 um Rt A | j
40 x 104 149U 5.0 X 104 1)L 55 X 104 4101l

6.5 X 104 ¥149)L

E—FY—YE&EA

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 56



BEER CIES S MTRAR R YRR = JWES

The Japan Welding Engine

E—FI—VBA##ER (LASL, £, = 0.22%, N, = 1.25X 10%)

- ~ - (v v / o F T IV - 2 “+ v Lo
wluylygl lmllml 1nlnuluulm|l1ml|m|nnlm gl lullmh-ulu | il

.

f“\

5 @ 6.5x10°
@2 7.0x10*
@ 7.5x10°
@ 8.0x10*
B 8.5x10*
@ ® 9.0x10*
@ 9.5x10*
1.0 X 10°
© 1.05x10°
i 1.1x10°
i 1.15x10°
1 1.2x10°
@ 1.25x10°

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 57



KRR MES EHTIRKER IR

E—FI—VB AR (LASL, £, =0.22%, N, = 1.25X 105)

b

(a) YIRZXMH

VIRZEICAECTOD-ERDORRNSIALEE

WEICKESTRENEE

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 58



B3R 80 B ME & & 80 F AR KB R 75 A BR

i 5 AR R
VY HIRIE L BT & OBA R

Best-fit Curve —BFC
TS 597 MPa . A CS1
— | A CS52
X
= 0.5 | ® LAS1
w W LAS2
g O LAS3
-
= O LAS4
o
£
©
=
o
n )
Open : Mean strain
Solid : No mean strain
0.1

104 10° 108
Number of cycles, N

WEEGDES . BHES 2 REOFESH

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved 59



The Japan Welding Engineering Society

B2
1 IRFRIRICHE T AT EMREE

2. REVE 5\ ER
2.1 REFMBEVESEHHEHRAKEETHER
2.2 A —RATFALRATUL AR E KB EFHEER

3.FKED

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

A —RTFTFAFRATULU AR E X B EHHER

SUS316LTP
8BSch160#2 & (X E:3000mm, 4#+4%:216.3mm, #&x/E:23.0mm)
L RE 5 (with)
C Si Mn P S Cr Ni Mo
< < < < < 16.00 12.00 2.00

BIE 1030 1.00 200 0045 0030 -18.00 -1600 -3.00
SHHE 0012 044 179 0025 0001 17.35 1456 261

T

BE{RIGH  BlIiRRE @Y
(MPa) (MPa) (%)

> 175 > 480 > 30
60

MRrgiE
SiE 238 542

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

61



A —RTFTAFRATULU AR E X B EFHER

¥ :SUS3T6LTP(REEELRIL)

The Japan Welding Engineering Society

iﬁiﬁ :Eiﬂxﬁqﬂ é B 1| S | B N %_.i__._ _______________ R _
ﬂ%“ ﬁll . U‘f}}ﬁ“ ﬁll 20 (R320) 1i6 20
BiEER :0.02~5Hz =
i ELTHIEY-EEE Hh#%9E 5 B Fr(GL=12.5mm)
HFNEE: ﬁi%%n"ﬁN% " SUSB16LTP . ene
(IRRB NN/ NOEDS £ [
B%ETFLIBOMELE) © o
X I FH M - e
MR T T .: R / f\ """ 0--..___.___‘_-._ _____ -
RHEGEEE i
M DRERES(TH
BN 3SmmiZE o 102 108 104 105 106 107 108

Number of cycles to failure [cycles]

S-N#RE(SUS316LTP)

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

62



A —ATFAFRATUL AR E KB %R ER = JIVO
A B X BRI 8

REKRE: TA)—#K(#200—#400—#600—#800—#1000)
RMICEA R (RFAR)UE

Notched Portion

|
|
|
|
|
Al
;F\l\"/
|
|
|
o
L
o
o
N
N
o
I | :
|
| | l
| | :
1
|
$170.3
 §216.3

/ PIRE: 270 mm, FEES3 mm
5/ EhEGK,: thfk1.39, HEp1.14
(FEMfZ#T &VY)

=50.6

23

~ =40.5

216.3

ALBR Fr 24K

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 63

B {51 (mm)



A —ATFFAFRATUL AR E KBESRER = WO

——
A—h— MTS#t
HERE +10 MN(F##9) = 5 MN(EIR9)
sl BRIE K15Hz (FELELMEICEKRE)

FOFaT—ARZEHM £150 mm
HPOXRAYFEEIE 3000 mm

. | O—Ft)l  REkXE ;ﬁ%ﬁ%#éz SxyERILE
: X = iﬁEﬁﬁKEﬂ!ﬁ
”‘: ]
‘ SER{K m EEEE
F—L(F) "
FOFarT—43 FHF1I—4 ~>J«7|~f\7'}/7 ABRIRZ T AR
. n ) BEERILE
EREE ERAE

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 64



F—RTFAPRATUL AHELE KB 2 55 5l R

LFVAhBRERER
AERB(FHUVT H0% 09 AIRIEE0.44%) S THUELFUHBR

e -
Py T

N=11500[=]

N=13000EI(YI R Z=ESR) N=14000[=] N=15150[g5]
Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.




F—ATFAFRATUL AR E KB EHHRER

E—FY—/BRER
IRiE+0.44%) E—FI—I8AKEA

AERB(FEH VT 0% UF &
REETR HESRA
R

L hRER G E 3

1.3;x10“4
‘,“ %Ez FS3mm
_n. - EBEEH

—FI—{t 5 EHICH BB S8 ARERENT=,
66

. F
Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved



A—RTFTFAFRATUOLUASRRE X B EHHER

10.0

10 0o

VS HEE(1/2N or 1/2N, ) Ae(%)

0.1

#8 :sus316L

B =EARH

O: KEERE (T h7L) (ZHES3mm)

CREEE (CFHME A7%L) (B&20mm)
] A KBERE (FHIEAHY) (FZFES3mm)

CKBEE (FHGAHY) (Bi@20mm)
O /EEAER B (Nyg )
— :TS=542MPaltt E 8

T
(] T
1.E+02 1.E+03 1.E+04 1.E+05 1.E+06
#IRLEL N(cycle)
2 ERIE R L

ARERF (@)D20MMEBERELHIIIREEBEET
AMERZEERL TGN, HERA~ED3mmE
EAERE L HE20mmE B iR L # oD Fan £(0.868)
ZFAWLT2.04 x 10°E] EHERE

ARERAIXRERATIC+2D%DF VT AEREHY .

555 6 My
HHBELHTOIIRAIOHEN . ZOBELH
D1/208 O 3I3EEIDH B 52558 HETF LI
BELRICHLTERSEES

KEREDERRSIMmELZEFRLH L. NEEER T DT HFon
Nos(d 10mmEER T3 3 2B EFESHISMmBH) Z LT S LFFRFTH

Y. BAFEGTEDRITEBHLNEL,

BFIIMMBLERELHE20mmEBIBELEE. EHHHOEETHET
&, FHRAFOANETEFRENEVNIIERFTHY. BHELTHIE

AARIIEBOHLNEL,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 67



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

TEMRDFEED

BHABDIESDOSEEZREIT HE. /NEGER DB o (X KR!

ERKICHITAFEIIMMIBEEDER AL FGHICHYT S,
2 WY by EXES

B TENRECRLT>TH, 8RM|IC
AL THNIL, WASREEICSHTHTEIREFLEAEZL,

150
1 ’\"of.))
v
Q

@\7) 3
&
910 I
A Q/
$10 - ) //’&
[ O: ¢ 10mm/NEISRER Bt 3%
JRIa—FEB

KB REEIR
INBIGRER . KBIRER R RUETELREATOLE

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved



TEDIRDELED = JWES

 INEUSER Fr DR an E X BUEABRIRICH 1T DR S FI3-4mmiE
EOBRFELAFGNFLLI LML, REBEMEXENES
VPEE)DEEHZIX, TEMRZBZ R T HIBEELEL,

« COBERIL. EHIBULTIIEHTEAKREL BADEHEE
ONTHBI=HTHS,

« BB TEARS(RL-TLRAEAICELHE AR AAIREF
AL THNIETEMRIEIFEALEGL, REOEFEVMTLR

BROERNTON S,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 69



SHERE = JWES

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

AEETIE. BEFIMREFASDFC/NEEESTER
ELT-¥1-G 58 fHE T R SR FRTIEIC DL T,

BB TR DEE
SRATRBOREL

-5 YE hAEIEEDEAN
EFHREREDEZS
KEUEER 7= K HHREE
ZEDHRMRERT S,

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 70



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

SROEGEA

> mEAARZHEKHKS-0220D 2 ET
5T T EN AR THI AR
> DFC3/NZB = 2021F3AITHET
> BEREWMFR %e' IR RIS R E
RFHEMZER RHFESTFH=
RIS TUE é”’lﬁ"fﬂ

AN
L

[I.IJ

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

11



DFC3I/NER/R = WS

DFC/DFC2/NEEETIEFHFLWLVEBE A AN TR F EX %R
L, TORTEHRFFZRMZFICOVTERSZITL, BELIER
NEoNnt-, KKIZREHEIBIUVEIRBIF/ATA—2ELT-
RETLTHRBRHDEBESIZIE, BE~F@ERICBITAIE
SDEMKEL, T—E2DILTENBETHLHIZEDH I o=,
F- WHEERDRBEFEILAFEDRERIZDOLNTIE,
NEDEEITDIEEZHEZTLHIDHLENHL_EL LI o=,

ZZTDFC3 NEE S (2019448 ~202143 )&% EL,
LLTRIZCDWTHRETT 5,
(NiEFREICHTIAIERTLITHEDEEMFEZDREIL
(2)EFHEEIZR T DR FEE B MREE TS NEIED
ZEDIEEDEZE

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved. 79



AR AR ERAREREEESHOBKLESR = JWES

DFC/DFC2/NEEETHE LE-AXRPEREHEFHEZTR—XELT
HLWVEFETFEDRBIEEZEDHTEY . IKRIFLLTOEY,

(1) BAEHFE RERALRHEREEES
RFHEMEERICTRIEEF I FE~NDHFLLVEF 2T F
SFEOEYAAZDONTEE

(2) ASME Boiler and Pressure Vessel Code Committee

BPV Committe on Construction of Nuclear Facility Components
(i ®Working Group on Fatigue StrengthiZT. HLLVEFEITF

i 2N Code CasexEiE

Copyright ©2020 The Japan Welding Engineering Society, All Right Reserved.

SSSSSSS

13



