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» Jaske & O’Donnell Curve(1977)
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1o

(s} Typm 304, 310, 316, 347 and 388 mt 21 to 427 C {70 10 800 F) [Rets. 4, 7, 10, 9216, 17, and 21)
Axlal stredn control, o, = @

(s} Typa 304 annvaled ber at 21 C {70 F) {Aef. 25) ~ Axisl load controi, v = 0

(a)  Type 304 anneaied bar st 427 G {800 F} (Raf. 25] — Axisl load control, vy, = 0

{ab  Type 347 anmwaled bar at 316 C {600 F} (Rel, 28} — Anial fosd contisl, Opy = ©

o (&) Type 316 annesled bar at 29 C (70 F} {Rat. 28} — Axis!toad control at 14,6 kHz, 0y =0

E

F+» 0 B

Notes: {s) Included in regression analysis,
{b) Mot included in regrassion snalysls.

%

Mean curee; § = §,081,0004/N + 31,600

Murn curys with facter
E~ 28,3 x 109 psi

Values of 5,, psi

5,
!

Muan curve with factor
of 20 on cycln

oot b ooy o oy vl g ed b 10

o' lo# 10° 104 108 0% 107 0®
Number of Cycles

Fig. 3 Fatigue curve for types 304, 310, 316, 347, and 348 austenitic steels
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Stress Amplitude S, (MPa)
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H ( 2000)
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Tensile strengthat HT, MPa
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S45C

I_I'

880

100mm,

310 min., 615

161mm,
Chemical compositions of SQV2A
P S Ni Mo Cu Cr V N Ti
0.02 | 0.11 [ 0.001|0.001| 0.001

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

SQV2A
45h.

O

C Si Mn
0.18 | 0.24 | 1.43 | 0.005|0.002| 0.66 | 0.52
Mechanical properties

0.2% proof Ult. tensile Elonaation Reduction
Material stress strength (30 ) of area
(MP3 (MP3 (%)
S45C 487 637 24 68
SQV2A 448 597 26 77
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"L
SUS316LTP
8BSch160 :3000mm,W 5 :216.3mm, G :23.0mm
al 1 n (wt%)
C Si Mn P S Cr Ni Mo
| 16.00 12.00 2.00
0.030 1.00 2.00 0.045 0.030 -18.00 -1600 -3.00
n | 0.012 044 1.79 0.025 0.001 17.35 1456 2.61
1
R | B
(MPa) (MPa) (%)
| 175 1480 30
n | 238 242 60
The Japan Welding Engineering Society, All Right Reserved.

58



"HD

H

v o

> € Y €
RO

SUS316LTPY D
Y Y
WP
0.02 5Hz
OhRh D
H h’AAENZS

FHC 3 12N,
25

#ATH26%E T T#LE

(a) Ae:=3.0%, Na2s=T762 cycles

H ‘

The Japan Welding Engineering S

0.01

M18 1.5
I
I
i
i
i
i
i
i
i
i
I
i
i
I
i
i
i
i
i
i
|
i
i
T
i
1
T
i
i
i
1
i

20 R320 16 20
120
y H (GL=12.5mm)
10 : :
SUS316LTP , E,=0
1 T
(]
©
2 o
E. ~~~~~~~
: J
. M T
£ 01 The fatigue life eq. of >
S DFC sub committiee
(2] ~
5 ( R 542MPa)
(@] i i
|_
0.01 :
102 108 10* 10° 108 107 108

Number of cycles to failure cycles

SN ' (SUS316LTP)

The Japan Welding Engineering Society, All Right Reserved. 59

y



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

YD "L

\ (#200 #400 #600 #800 #1000)

/
Notched Portion

________________ —lr________ - o A
tom e R e +- 8| g
""""""""""""""""" . - - W
=3,000 .
/\ y 5 5 70 mm 3 mm
X : o v :
2 IJZ 5 3 1 Kg!Z139 @ 114
U \:/ (FEM )
~40.5 ) ‘“%

4_ (mm)

The Japan Welding Engineering Society, All Right Reserved. 60



The Japan Welding Engineering Society

YD H

MTS
10 MN 5MN X
Y 1.5Hz W " "H
150 mm

3000 mm

The Japan Welding Engineering Society, All Right Reserved.

61



YN 0.44%)

N=13000EI (] RZ=ESR) N=14000[=] N=15150[a]
The Japan Welding Engineering Society, All Right Reserved.




A\N

YR 0.44%)

The Japan Welding Engineering Society, All Right Reserved.

The Japan Welding Engineering Society

3mm

63



YD H = JWES

1/2N or 1/2Ny,; D ¥

10.0
SUS316L
F( ) 20mm
o A E 3mm
D . 20mm (0.868)
Ny 2.04 10°
TS 542MPa
A +2.5%
1.0 \éiga
T .
““““ T Nos:
DDD ---------
1/2 25%
0.1 : ! L L
1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07
N cycle
H

A YD : 3mm3 "HD HAA
N,c A : > 3mm ») '

A 3mm3 20mm AT 7 3
AT 7 3 G wf ' A~

The Japan Welding Engineering Society, All Right Reserved. 64



3mm | : A A& >

150
! &)
b.
>
G’L
@\,)0
1 \9
$10
$10 i
15
s [ "HD A
Y D#&

YD
HD Yo 6o

The Japan Welding Engineering Society, All Right Reserved. 65



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

The Japan Welding Engineering Society, All Right Reserved.

66



Y D

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

The Japan Welding Engineering Society, All Right Reserved.

67



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

KHKS0220

u DFC3 2020 4
2023 3

DFC4
JSME

ASME

The Japan Welding Engineering Society, All Righ



BEEH B

HREAZRA-HT LR

WHEE JTRC (O

BRE ML EEEE

2020
¢

hix

fR(CRE 9 SEE KHKS 0220 (2020)

FEEEF, BSE (BZ&UTI00MPai8) THEAT EEN AFE(ICEAT DEIAFIC DT
ELEBDTT.

ITFERNEDE %Tﬁ‘?kfl’?/ RTlE, BeETEHER. BEEZFOSEBHERSNTVET.
AREEBALTCNSOEBOFETZEITD CEICED. RBORBIEREH BIEE LD E

9,
AEROSTEERS. K5, BRpmE0MD. SFRERBISORLIETEHIN O @b =
BE L TVET,

o, TBEENRA=RBICATIEEDOSEKFEARBADBA (LA E KHKTD
5201 ODAFZSATEDET,

FTDIEH. KHKTD 5201(FFEH &> THEDEFET,

(BK521020 A4%¥| 8,380M)

99T ¢ " 10Q ¢

1 /J

Eo yDFC1OG® md 1/ bHO'QB T mMEWQD

A6 OTllo" "~ XxXr 6¢ 060°

The Japan Welding Engineering Society, All Right Reserved. 69



DFC3/DFC2HO 3

DFC/DFC2
DFC3/DFC4
(1)
(2)

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

2019 4 2023 3 )

DFC/DFC2

The Japan Welding Engineering Society, All Right Reserved.

70



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

DFC/DFC2

(1)

(2) ASME Boller and Pressure Vessel Code Committee
BPV Committe on Construction of Nuclear Facility Components

(111)  Working Group on Fatigue Strength
Code Case

The Japan Welding Engineering Society, All Right Reserved.

71



