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SIS A 7 ST D TS THIFIS ) 1%, BAR RS TRERIR T I 555t -
HERR RS (2005 4R (2007 4E3BM4HRR)) JSME S NC1-2005/2007) (BAF, T#%EF « BBk &
9,) D PPB-3532 ’%Jj‘%’;ﬁiﬂjﬁ“é
* 2 ST R WAERT 2RI D Z L& L, WIEIC K VAT DI IS 31253
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* 3 IS IIEE OITE— A U ML VAT DI IRGD Z L &R L, HE, BUEE, HiE
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* 4 BEARPERGT RS 2 S BITRET D,
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8 CUWARHEAOARDISSYA 7 1M

e — 577 (MPa) T I /7% (MPa)
O mmax O mmin O bmax O bmin
1| A ST 15 0.0 0.0 0.8 0.8
2 | MERER (R ESLLT) 20 62. 1 0.0 19.5 0.8
3 | E® (FiR) 32 57.5 0.0 121. 0 8.1
4 | EE (¥ —viL#) 30 57.5 57.5 136. 1 115.3
5 | BHARIEH /& Rs () 50 %) 1 57.5 57.5 115.3 115.3
6 | Wl S H — 61 57.5 57.5 115.3 115.3
T | AAZRINEMERETE R (F8 EEHE A ) 57.5 57.5 119.7 109. 8
8 | A7 TFh (X—EL Y vY) 2 61.6 12.8 136. 1 78.2
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14 | IR (BasimiK) 31 9.4 0.0 79.3 63.5
15 | f5 1k (KR AD) 31 0.0 0.0 63.9 8.1
16 | AL FESEL 15 0.0 0.0 11.4 0.8
17 | R4 22 0.0 0.0 0.8 0.8
18 | ‘EMSH )iEdE (CW A7 R Y v ) 7 57.5 57.5 115.3 20. 8
19 1,/3SdhE 240* 75.2 68. 4 11.6 —11.6
* 1SS A 7 BT D TIEIST1) THITIS ) 1%, BREE - B RS o PPB-35632 IZEED & ¥ %,
* 2 IS IHEERWTEN S —BRICAEH T DI O Z & 2R L, WIEIZ XV R T IS5y
T D,

* 3 IS IIEE OITE— A ML VAT DI IR D Z L &R L, AE, BUEE, HElCX

DAELCDIEHTHTE—=A Y MZE VA CDIENNKERN TH S Z LS HTISH T %,
BB PR RR 2 2 B ITRET B,
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=l Do

Biexp[
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My @ BARFIIER t B ORIEEIMEME (k] /m?]

(Jic + JEME & DS IR & 0600 D BUEENMEAE, Jo @ Aa= 6 mm (Z351T DAREEEIMEAE)
A BRI SR C ORI [k]/m?]

B s MEET; (325 °C) T3 HEARFhIREE (2 B3 5 EEK

t o BARERhIRERE) [h]

Te o FPAM G DM IR [K]

tri, tritCi I T (325 °C) (CBIF HHERIEE

Q, F :{EM b= ¥ — [kJ/mol] (=100 kJ/mol)

R : &% [k]/ (mol - K)] (=0.008368 kJ/mol - K)

Aa: ZZ45ERERE [mn]
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F1 HTEF/LADOEH (325 C)

Table 3 Constants of Fully Aged Toughness Prediction Model
when the Operating Temperature is 325°C (H3T Model)

Predicted equation S
Loge (A of CV-RT)= 22818
* 0.047255% | O1411
B Logys Bas 60909
CVLRT = -0.2861 % Mo
(Chaq]y [.('lg[o L3258 10.7270
absorbed 04720 A Cr
energy(J) at RT | P32 H0.2846 X Ni 0.1124
=13.9003 AN
Logie (tptC)aas=  3.9369
-0.3784 < Mo
Logio (A of CV-LIT)= 2.8357
-0.0592 X%
Logig Bazs= 85909
CV-HT Bizs F2.4273 X Mn | 0.1606
(Charpy -0.4328 X Ni
absorbed Logio traze= 223968
energy at -2.0122 <Mn
125°C) lr32s {08227 X Cr 0.0743
-23.0802 < C
I.ogm(tr(‘)m= 4.9882
-0.4121 £ Mo
Logig (A of Ji-HT)= 3.2961
-0.0530 £ F%
Logio Bazs— 5.7869
+0.9256 < Mn
Logm tgazs 4.3047
-19.1095 %X N
- Logio (tr+Clas~ 1.5354
(tp+ Chazs 02062 X Ni 0.1417
Logyy (A of Ii-HT)~ 3.6699
-0.0490 X %
I.l.‘JE[(, Bg)5= -1.7907
+0.4130 % Cr
Logm = 7.6362
Tpasg 03670 < Ni 0.0892
16108 <N
Logg (tp1Cans™ -2.9645
(tg+ Chazs H0.3438 <Cr | 0.0702
-(.1648 < Mo
note) F2 : Fermte content(%0) by ASTM AR00 diagram. C, Si, Mn, Cr, Ni, Mo, N (wi%3)
S o ARG A

0.2621

(t["{.‘)_l;_a 01597

0.1638

(1=t Clsae 0.1454

A 0.2518

Je=HT Bis
(Je at 325°C,
kJ/ 11]1} lpazs

0.1514

0.2732

0.1490

Je=HT Bszs 0.1783
(Jsal 3257C,
kIim®)
Jodvalueat Aa
Gmin

BARF R ORI VN 2 SEEARE R (BARFRDIRRR) 13, AR AL T oo EhiEEAe i (BFPY) 0 R
LTn5,
FohEEAREH] (EFPY) & JE(C L2 BRI ORH@RIZLL T O L B0 TH D,

<FRmEF AR (2021 42 7 1 30 H) D FERhEERRFE  (EFPY) >
=R AL (2021 427 H 30 H) F TOREREEN T (MWh) +— GERSEL ) (W) X 24 (h) X365 (d))
=174, 923,856 (MWh) <+ (1,593 (MW) X 24 (h) X365 (d))
=12.54 (EFPY)
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<HHANER] (FARERIRFE]) >
=12.54 (EFPY) x24 (h) %365 (d)

=109, 850.4 (h)
=109, 851 (h)

o, BT 7 ATERIOEEY, HFEHROIEERAES BNRE SN TVD, AHRIZBWTHR
WRAED 2% (—28) Z&EL, £20LBy, sHililes (2021 47 H 30 A) (23T DAL

(Lc, Je) 0)%4\%?,5”@%%&1/7‘:0

F£2  WEEEIMME (Jie, Jo)

Jic (kJ/mz) Je (kJ/mZ)
RHR JF /KR V) 1L I DOFR5H 153.0 291. 8
CUW RN DD IR5H 176.3 553.5
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k4 ESRERT) (Jap) OB

TEOERT) (Jup) 1%, HANDBOOK 0> Zahoor @ J F&453 O fEATAR
2TH 2.1~2.3fi» > bFlz, 2.3 i Combined Tension and Bendi
ZHWTHRET S,

2 2

J=f, Hy—=—=ta o, ¢ R(x=0)(0/7)h (P/Py )™

Rt2E

RP,2 RPo2\ > o0
Py’ 0.5 1-—&+{(1-—&)+4P£}

4Rt%E

P20 Rt[ 70 -2sin” (3sin 0 )]
M;4a&¥tko&§—esnleﬂ

o ) (A mos(o ) s s )
o ) (iAo )z oo )

o[ BIEEE 6

o
t 27'th

M
o =———
b xRt

Ft=1+A[5.3303(69/7t)L5+18.773(9//n)424]

Fb=1+A[4.5967(69/7t)L5+2.6422(6//n)424]

{[0.125(R/t)—0.25]025 , for 5< R/t<10
[0.4(R/t)-3.0]%% , for 10<R/t<20

(F;, Fo, AlXZNF1L HANDBOOK volumel 1 E2TED 2.1 HiAxi
Bending Moment (P2-9) OfEZfEHT5,)

CEDHEHLTED, volumel 1%

ng (P2-17, 2-18) IZHDHLLT DK

al Tension (P2-1) K UX2.2 &

8, [RFREICRT 2 o X O T b5 n 1%, Ramberg-Osgood D) f1- g AEAFRIZI U

TFRRD LBV HEABND,
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8/80:(7/00"'06(0/00)“
a=-0.0110 f+6. 054
n=~0.0050 f+6. 763

ZZTo IR ORENIS I TH Y, TRO & BV REFI OFENET] 0 10 (B OB A
EETHZLICEKRES,
0 tIFT T ET M H L LT OTFHRHZ HNTHEET 2,
0 ¢ o)~ 105. 472+6. 96F+16. 062Mo+1535. 398C

F: 774 & [%], Mo: ®Y 77 EHEM [wth], C : KFEEMA [wth]

_ 1+41.161  1-1.161 P(t, T)-2. 996 L. o o
Of_of(O){ 2 2 Xtanh( 0. 929 )} (F [9%] <23 [%])
_ 141,247 1-1.247 P(t, T)-3. 148 L. o - o
O O‘f(O){ 2 2 Xtanh( 0.919 )} (F [%] =23 [%])

Q/ 1 1
- +0. p\erq o 1
P(t, T)=1log t +0 4343R(673.2 T)

 BAEEEER] [h] (=109,851 h)
IEME b= 2v e — [k]/mol] (=100 kJ/mol)

: EEL [kJ/ (mol-K)] (=0.008368 kJ/ (mol-K))
: BRERhIRE (K]

H 3 O <

X B2, Zahoor DFEMNTHRIZEB T D o ol XN L2 ZE L720.2 %It 125, REFZIE D 0.2 %
M7 0400, 3T BT MCH LT O TR AN TEE L, 00lE, 0.0 CBWE0EEEEE L,
T EtBVEET S,

90 =6. 653+5. 385F+10. 007Mo+1535. 385C

o 1+1.071 1-1.071 P(t, T)-1.617 ..

070 o s X tanh ()} - - - D%) <23 (%))
_ 1+1.144  1-1. 144 P(t, T)-3.02 ... o -~ o

%0 Gy(O){ 2 2 Xtanh( 1. 462 )} F 1%] 223 [%])

Joop FHNTAEA L7 & RE B OB Z £ 118,
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o B A 77 0 MPa —
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(1+2), niZOWTIHIEMEICL VS 0/« IZkHET 5 h ZRDTND, TDH%, 0 7 & h
ORAfRZ, Pl (2021 427 H 30 ) OZFHEIIZEBWTRTIICZR D X 5 ZHEAGTEL, #Hf
SHERERRD 0/ & \TIET B h ZREL, FHIEITH-> T3,

7B, FHERIEHEERO Rt IFN6 ~8 TH DL E&HEE 2, R/t=10128B1F 5 h @ERE T
h OEZRELTWD, Ziu, RATPKREL 22 (HRIICRD) 1ZE, hBRE L ARDHMRN 2.1
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4 2-0TH5,

XE S AR, PR EAREES, RED 3 24%, 5/ 2fFL LIz xng xBTS
Japp f‘zi“% 2 clﬂf\‘ﬁ—o

2 ZHLEMFHIAEE X ZUTHBT D Jup HHIZOWNT

e NV R A Al AR E & EZUEE x SURE
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BIRE 7 RATS D OB HERE
EGHER T OFHIZ AV D RIS T OFEHRERIZOWT, LA FITRT,

L PR B O AR A
XGRS DRI D RAIE L, FEHTE T A BB LU ) R OIS okt L, 2
PVEHUS S GEERAL & FPATAL OWHEIRLLL B OWITEAREE 2 B L CHIM L QU 5, IFERE, I
EARE L DT IS« BRETRIR R ORI R 2R 11”7, 72, REE LT O RREAR
S WA o I W AR B O B HIBFR 2 DL F ISR,

K1 WrmAEL, Wi fRECL ORI R

RHR JF7K R 0 1k 6D 5 CUW R A A5

(=Rl FrAl B Il
SIPE D, (mm) 318.5 319.2 114.3 114.6
JER t  (mm) 21. 4 19. 25 8.6 7.85
VT T A A (mm?) 1. 99741 X 10" 1. 81397 X 10" 2. 85577 X 10° 2. 63262 X 10°
WrEtRE 7 () 1. 39107 X 10° 1. 28348 X 10° 7.02478 X 10" 6. 57992 X 10"
Wi fgt  Aw /A5 1. 10113 1. 08476
Wi tR It 2w/ 7 » 1. 08383 1. 06761

(1) Wrfs M O f b
Ag=nX D,—1t) Xt
=n X (114.3—8.6) X8.6
=2. 85577 X 10°

Ap=nX D—t) Xt
=7x X (114.6—7.85) X7.85

=2.63262Xx10°

A/ A #=2.85577X10°,2. 63262 X 10°
=1. 08476

A s B OWTHER ()
Az SPMOWTHERE ()
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(2) Wi fRE L OWr AR
Zm= {n X (D= D,—2Xt) *} / (32XD,)
= {z X (114.3'— (114.3—2X%8.6) ‘} / (32X114.3)
=7.02478 X 10*

Zp= {zx O'= De—2x 1) '} / (32XD,)
= {zx (114.6'— (114.6—2x7.85) *} / (32X114.6)
=6. 57992 X 10*

7w/ 7 5»=1.02478 X 10" /6. 57992 X 10"
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(D) JIR%k
X ZGER ) O AW B RIS ST OBE SIS BT Ao R GREF - Bk ik PPB-3812. 1
# PPB-3812.1-1 (b)7) %% 21T,
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B, Ci Ki B, Ca Ks Cs Ks Cs’
0.5 1.0 1.1 1.0 1.0 1.1 0.6 1.1 0.5

2 —wint1 (NJE, BE, #E)
Xt - GRS PPB-3520(2) O (PPB-3.2) & 3R 2 1ZRT IS AREICHE Y, Il T T M
OO B (B R O OO EATEICES) (2L IS EFET LT,

G PR CE
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S (PPB-3. 2)

=2



el HE S P=8.62 (MPa)
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O (WE) 2t 2%8.6

=28. 6415
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HEE— A > MM,=83357, M;=69627, M,=—515830 (N-mm)

1. OOXJ(83357)2+ (69627)+ (-515830) °

BoM, ..
ip (H&#E) __
B B 7.02478 X 10*

O (H®m 7
=17.5040
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w S R OO B QRIS K DI E S T) (ICX 2 — IS S B EIC K
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— Wi T S =74 (MPa)
=S=0 yp T @m
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O Gum)

k1 HEE—A Y FRO—RISH SITEEM T v 75 LT X 5 EE RS 5
(3) —WinJ1 (BMEEE)

Xt - GRS PPB-3531(2) ™3 (PPB-3.4) & 38 2 1ZRTISSMREICHE Y, ARBEA RO

HEARRE B2 5 — R+ I T OBGEER EIZ X A0 /) S. 2 HH L=,

Sn _ Clg:Do + % +C3Eab| @ aTa_ « bTbl (PPB_?) 4)
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My, 100 x\/(5204212)2 + (2048285) ° + (4520565)
S = o—
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=102. 3705
=102.4 (MPa)
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