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F6 RIFHEERANTOIAYA 7V

FERS 51 [MPa] B8 (55 71 [MPa)
No. BiEEY BiEES
0 mmax 0 mmin 0 bmax O bmin
1 [WERER 132 90.7 0.0 4.0 0.2
2 [EEHER 110 83.9 0.0 29.9 20
3 |[EEE—EriEs) 110 83.9 83.9 29.9 28.5
4 |RMEEL HEER 120 83.9 83.9 285 285
5 |EXREHHEER 165 83.9 83.9 28.5 28.5
6 |HlfEENI—EE 176 83.9 83.9 285 285
7 (MK ESE R A(EERN VD) 1 83.9 83.9 285 26.5
8 [fA/KMnZAZE AR RGEKINEAZRER 7 /17X R) 1 83.9 83.9 285 27.9
9 |RUSLAHE—EVR)YD) 22 93.7 19.2 299 174
10 [ROSL(ZDMDRISL) 24 83.9 19.2 29.9 17.4
11 [ELE 111 83.9 0.0 29.9 20
12 [ROSLRFIFHEKAEL TEL) 6 94.3 18.7 29.9 174
13 |1/3Sdith= 360 109.8 99.8 36.3 -36.3
#£7 FRFFEHERERCIAOROISSHA 7L
FERE 71 [MPa] 8 (55 71 [MPa]
No. BiEEH BEE
0 mmax 0 mmin O bmax 0 bmin
1 [ ERER 132 95.5 0.0 42 0.2
2 [EWER 110 88.3 0.0 31.3 2.1
3 |[EEms—EriEs) 110 88.3 88.3 31.3 29.8
4 |REEL HEER 120 88.3 88.3 298 29.8
5 |BEFREHHEER 165 88.3 88.3 29.8 29.8
6 |HlfEE/NNS— R 176 88.3 88.3 298 29.8
7 |#AKINEARHAERA(RERN) VD) 1 88.3 88.3 298 27.7
8 [fA/KMEAZRHRETRAGEKINEAZRER S /N 1/3R) 1 88.3 88.3 298 29.2
9 |RISLEBE—EVR)YD) 22 98.7 20.2 31.3 20.8
10 [ROSL(ZDMDRISL) 24 88.3 20.2 31.3 20.8
11 |FLL 111 88.3 0.0 37.6 2.1
12 [ROSL(RFIFHEAARS TEL) 6 99.3 19.7 31.3 208
13 |1/3SdihE 360 115.7 105.1 19.2 -19.2
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BRI LIC KL VIR T3 5 A7 » L A g O BRERIRET (8P 2 PR 2R L
T, UFIORTHTETANH D,
M=A+B/(t+C0)

M BARFZIRERT ¢ £ OREEEIIEE (k] /m?]
(Jic : TRIEEERMEAE, Jo: Aa = 6 mm (Z331T 2 REEEEAME(E)
: EIES I ] M (R A C OB M:A [k /m?]
: ENRFENIR B I B S D E AL
: BAREZhRE ] [h]
D BAREZhIRE L B 2 TE R
Aa : SR & (mm)

O s+ W =

H3T BT /VDEH A, B, C DFHiiFiE L L TSM L7z TPREDICTION METHOD OF TENSILE
PROPERTIES AND FRACTURE TOUGHNESS OF THERMALLY AGED CAST DUPLEX STAINLESS STEEL
PIPING, Proceeding of PVP2005-71528] D IHRTIX, 7= 74 MEDEILH AT L Ak
B0 O AR ) R MR BRSO MR SRS 2 T, RWFMIZMRhE OAEHREE (Rl B0 )
AL D TS 2 HEEZBRET L TR Y, MBIOFMI ) DRIkt 5 &+ 2 EE D&
HAREE (ARG Tl 285 °C) Td1T D BRER % ORM BRI 2 B2 H3T B 7 L3I &4
T2,

. sewnfilz-2)
e 7 e ]
My @ ZAREZORERE € #% O EE L (k] /m’]
(Jic : BREEENME, Jo : Aa=6 mm (Z33\F HAEEEEIM:)
A BARFZIRERE] MR K C O$IMEAE [k ] /m?]
Bi : JREET; (325 °C) \ZEBT HENEEZhIEE (B3 5 Bk
T @ PHEFSIREE (K] (= 285 9C+273.2 = 558.2 K)
tr, tri+Ci tIRET (325 C) 1B HHETEE
Q F : iFMfb=x/L¥—[k]/mol] (=100 kJ/mol)
R : HZAEH(k]/ (mol +K) ] (=0.008368 kJ/mol * K)
Aa : 4R B (mm]

CBEEIMEAE Me (Jic, Jo) DO TFHIFICE T DEE (A, By, tr, tritCi) OFHIXEFK 11T,



#1

FIFRTBAR ) 1% O REREIME T HIX O E$ (325 °C)
Table 3 Constants of Fully Aged Toughness Prediction Model
when the Operating Temperature is 325°C (H3T Model)

Predicted equation

S

CV-RT

(Charpy
absorbed

energy(J) at RT

A

Logio (A of CV-RT)= 22818

-0.0472xF%

0.1411

Bias

Logio Baxs=

6.0909
-0.2861 X Mo

0.2621

Logo tgsas=

10.7270

-04720 % Cr
+0.2846 X N1
-13.9003 XN

0.1124

Logjg (t77C)as=

3.9369
-0.3784 * Mo

0.1597

CV-HT
(Charpy
absorbed
energy at
3I25C)

Logip (A of CV-HT)=

2.8357
-0.0592 X F%

0.1638

Logio Bsxs=

8.5909
+2.4273 X Mn
-0.4328 X Ni

0.1606

tF325

Logio tr325=

22.8968
-2.0122 ¥ Mn
-0.8227 X Cr
-23.0802 xC

0.0743

Logo (t5+C)325=

40882
-0.4121 X Mo

Ji-HT
(Jx at 3257C,
/m®)

Logio (A of Ji-HT)=

3.2961
-0.0530 <F%

Logyo Baxs=

5.7869
+0.9256 X Mn

Logjo tr3as=

4.3047
-19.1095 XN

Logio (tr+C)32s=

1.5354
+0.2062 > Ni

J&-HT
(Jsat 325,
kJ/m")
Js:Jvalueat Aa
6mm

Log (A of Js-HT)=

3.6699
-0.0490 < F%

Logio Bsxs=

-1.7907
+0.4130 < Cr

Logio tra2s=

7.6362
-0.3670 < Ni
-16.108 N

(tr+ C)aas

Logio (t7+C)as=

-2.9645
+0.3438 < Cr
-0.1648 X Mo

0.0702

note) F% : Fernte content(%) by ASTM A800 diagram. C, Si, Mn, Cr, N1, Mo, N (wt%)

S EHRE
H

S. KAWAGUCHI et. al. PREDICTION METHOD OF TENSILE PROPERTIES AND FRACTURE TOUGHNESS
OF THERMALLY AGED CAST DUPLEX STAINLESS STEEL PIPING, Proceeding of PVP2005-71528
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(Jie, Jo) O THEZHEH LT,
K2 AEEEIVEE (Jio, Jo)

JiclkJ/m?] Je[kJ/m?]
B IREERR AR T — 64. 2 234. 3
JH R EEER A 7 AR ORE 47. 4 178. 1




I AR 2

<BRERT (T, OHEHER>

HANDBOOK (2363 &, Zahoor O J &4y OREMBVEMENTAZIZ L D EH L TEY, volumel 1 2
IH2.1~2. 381D H BT, 2.3 HiCombined Tension and Bending {28 A LL FORX A AW,
Jaw ZHEH Uz, (EIIMERF)

J = f, - P2/4RtE + f,, - M2/R3 t’E+ac,e,R(Tt — 0) - (8/7) - h, - (P/P,)"*1

P,’ = 0.5[—ARP2/M, + {(ARPZ/M,)? + 4P2}05]
L = M/PR
P, = 20,Rt[t — 6 — 2sin"1(0.5sin0) ]
M, = 40,R?t[cos(0/2) — 0.5 sin 0]
f, = (6,/T0)[1 + A{5.3303(8, /)1 + 18.773(6, /1)*24}]2
£, = (8o/T)[L + A{4.5967(8,/T)"5 + 2.6422(6, /T)*24}]?
8o = 0- [1+ (1/B) - {(n — 1)/(n + 1)} - {(0cF, + 0pF)?/02}/{1 + (P/P,')?)]
o, = P/2mRt
op = M/mR?t
F, = 1+ A[5.3303(8/m0)' + 18.773(6/m)*2*]
Fy, = 1+ A[4.5967(0/m)" + 2.6422(8/m)*2*]
(Fy, Fo IZF3LF 1 HANDBOOK volumel 1% 2 @ 2.1 Axial Tension KN 2.2
Bending Moment OfEZ{#FEH L T\ 5,)
A =[0.125(R/t) — 0.25]°%5  for5 < R/t <10
A = [0.4(R/t) — 3.0]925 for 10 < R/t <20

728, [RIFIEIZEB T 5 B o KON LAE{EFE4% n 1X Ramberg-0sgood D )i /1O A B
RIZBWTTRROEBY B2 65,

eleg =0fay+a (a/o))"
a =—0.0110 ] 6.054

n=-0.0050 (1T 6.763

2 Toc TR OMES I TH Y, TRLD & B REIM ORENET] 0 10 IZHFED
DREERT D LITEVKRED,
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orolE, BT ETMIHLUTOFRRXEZHNCEHT S,

T oy = 105.472 + 6.96F + 16.062Mo + 1535.398C

F: 7274 F&%], Mo: €V 77 o EHEMAwth], C: RFEEFR [wtk]

1+1.161 1-1.161 P(t,T)—2.996

¢= 0 go(—5— ——5—xtanh—2—) - (F[h] <23[h])

o

1+1.247  1-1.247 P(t,T)-3.148

f Gf(o)( 2 2 X tanh 0.919 )

o

- (F[%] =23[%])

P(t,T) =logy( t)+043433(Z=-1)

: ReghiRefil [h] (= 341,079 h)

CEM LT RV —[k]/mol] (= 100 kJ/mol)

s T AERK]/ (mol +K) ] (= 0.008368 kJ/mol * K)
- BAEE EE (K] (= 285 C+273.2 = 558.2 K)

X 51T, Zahoor DFIBVEMATREIZISIT D o o IXRFRIZN A ZBE L 7= 0.2 %M /1% v

Do REFNET D 0.2 %Mt SI 0 01, ASME Boiler & Pressure Vessel Code (2013) Section

Il @ PartA Table 3 >5[ H L7720 00lE, o0 CERIRIEEZEEL, FTicotBVEH
L7,

_ 1+1.071  1-1.071 P(t,T)-1.617
0,= Gyo( ————, — Xtanh———) (F[%] <23[%])

1+1.144 1-1.144 P(t,T)-3.02
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0,= Gyo( .

) - (F[%) =23[%])
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