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R BRTE H iR
HpAEN b AE O EL e L

it L E (e AR R 5) 7.8

HEEBIED 0.046%

31112 W7 T > MEEM R OB LT 7 7V o ek R
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* 31119 WHATZ > MEHER RS O 5| sRaERR R

VA BNy 0.2%]it /) 5| 5ER X o s o
oy I ID. ( MPa) ( MPa) (%) Y (%)
AT1 485 599 30 71
L
BT! 485 595 30 72
24°C
AT2 483 592 27 66
T
BT2 482 594 29 66
AT3 399 531 21.0 68
AT4 404 534 215 68
150°C T
BT3 404 535 21.0 65
BT4 401 531 21.0 68
AT5 386 548 19.0 64
AT6 377 548 18.5 66
290°C T
BT5 372 549 19.5 63
BT6 385 546 18.0 63
AT7 501 662 27.3 68.0
AT10 490 660 29.3 67.5
-50°C T
BT7 490 647 28.3 66.9
BT10 487 656 29.0 66.8
ATS 570 720 29.7 65.3
ATI11 570 721 29.0 64.1
-100°C T
BTS 561 715 30.0 66.1
BT11 564 715 30.7 37.1
AT9 691 797 27.0 61.4
ATI12 696 794 27.7 60.5
-150°C T
BT9 692 792 28.0 62.5
BT12 684 794 27.3 60.7
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#* 3.1.1.1-10 W7 T > SRR REAT O 9 B ARG R

~

T BB AR A

16

- fERIT — &
B e AR S (mm) y
R R I B A ID D @ i 5
ADI1 16.1 n T
-40°C
AD2 } B
AD3 Tz Iy 8.0 i W
-45°C
AD4 , )
AD5 16.7 16.0 FENL T
-35C
AD6 42 4.0 JERE T
AD7 3.0 2.0 FEmL W
20°C
ADS 24 2.0 JER T
cFLEH
TNDT(OC) RTNDT(OC) BAHRX (mm)
-40 33 16.7
ZIEN{E




# 3.1.1.1-11

W7 > DR T RERS D o v b & — R U R

¥ b B —TEER AR R

17

- EBIT—#
s Y WA= VX —() TR JIRERTTIRS
P BRI B R ID m NS ( mm) %)
ACI 65 1.00 35
-12°C AC2 72 61 1.05 40
AC3 45 0.75 30
AC4 32 0.45 20
-40°C ACS5 26 32 0.40 15
AC6 37 0.60 25
AC7 19 0.25 10
-60°C AC8 16 16 0.15 5
ACY 13 0.15 5
ACI10 9 0.05 5
-80°C ACI11 9 10 0.05 5
ACI12 11 0.10 5
ACI3 100 1.50 75
20°C ACl14 86 91 1.35 65
ACIS5 88 1.30 100
ACI16 120 1.80 100
40°C AC17 126 122 1.90 100
ACI18 119 1.85 100
ACI19 123 1.90 100
60°C AC20 13 129 1.95 100
AC21 124 1.90 100
AC22 75 1.10 50
-7°C AC23 66 68 1.05 40
AC24 62 1.00 40
i e.9)
VTi50(C) VT;s50(C) VT 3smis(‘C) vT(C) T('C) Tev-33(C)
-28 -7 -14 ) -7 -40
B
W R




(AT T > A E

AT CAE L2 77 o MEEM A 2. X 31113 1R T K I L i 2 4%
Sy L. —HIEIRMFHEA., b 5 — IRk R & L,

B O RURITIX, FEEETF N OB 2 I L 5 I %50 2 B0 L TR 250

mm(W) X ) 2500 mm(L) X #J 200 mm() & 2 #c & L, D2 &7~ — K7 — 7 58k
(SAW)T L FmZEat L CiEsEkT & L,
PUF. FERICOWCREMIZRE T,

O & | DRk

VI~ 5 o N O TI2 Y 720 | A dis% S 7-[EHN PWR 75
v N ORI E L e B X O IO T T N LRI JIS 73183 S642-MN %4 & L

T, IAHEFE(US-56B) &%) 430kg & 7 7 v 7 A(MF-27)%#J 1300 kg FHiE L, SUEICHEA L
7o VB TRUER ORBEMEI ORI G 2K 3.1.1.1-4 12T,

Ok T DR

W77 > MR O EERFRUYEIC S 720 | BRI, Feipgpilic i s nre

[EIN PWR 77 > @ RPV FERIROHT [ATA TR TV & 7 ARER TR K OV TSR
TaBEL UCRE Lz, K 3.1.1.1-5 ICEERTF ORI 2 =T,

X B
SAW DIEHESM: & TFEBEAZF 3.1.1.1-12 12, R EHEAFERS: b i TEE LR
3.1.1.1-13 1T T, RBEVLEEI X, 2T o L A X ARG — =LA 7 T v

R %)tk & BT 3.5 KEQRI10 LA EIZ72 D X9 ICFEiiT 52 & & L, ETIRE%
X 25 S SEhE L 7=,

BUE L7282 X 3.1.1.1-6 12”7,
OB T DA

VR TR ERE L2, B i IR RS R BR(MT), TAEETI L BB B3 BR(RT), &
T RERBR(UT), B REGHBMT) TENEMRE L, REKELZE 3.1.1.1-14 12
Y, MAOKREAE R RMIIFESET, A2 WE LinEEFoREL T L,
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fF I A S %L i3]
S

- . B
(1000, \
/ 500 i Fd :
o
Q

L

e 500__.
" 2500 |\ SRR FHERA

B{7 . mm

3.1.1.1-3 177 > MR R O TR S O Y

(N7 Z v A(MF-27) (2)ia#&#E(US-56B)
3.1.1.1-4 W T o MR HE T OB B O SMBLIE E

3.1.1.1-5 WM T o MR OVREEE B Se TR
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# 3.1.1.1-12 kP
HH Ak ESiy
W7k SAW SAW
EI(A) 500~680 540~620
BIEV) 27~32 28~29
HE (cm/57) 30~62 60~62
TEGREE(C) =150 =154
IR HREE(CC) =260 =196
# 3.1.1.1-13 RS
HH (RS Sy
IREE(C) 595~635 595~605
=210 55
IRFf] (57) (%i%%ﬁ;%%%P%I% (TR O
SR IEEE ("C/hr) Max.55 Max.49
R IRH FE ("C/hr) Max.55 Max.50

3.1.1.1-6

kTRt DIMBL S E
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7% 3.1.1.1-14 WA T > MRS DMK TR BRI R AR R

Ik AH H HAH Ak FEREE
A e JSME &5
B S b BERIIR (G SR N-1100 DHE &1 2 otk
(MT) ~
T5HZ L,
BC i - - N
. o, . JSME ¥ HZ B
{ﬁ?fnlgﬁﬁ A*ﬁgﬁ{guﬁﬁﬁ N-1100 @%EHE %(ﬁ/@ /El\%
(F1f) (MT) z
THZ L,
s g s JSME V42K kE
{”ﬁ?ﬁlﬂ[ﬁiﬁﬁ ﬁ&%ﬁi@l@niﬁgﬁ N-l 100 @/#E/\::'E—» %‘{%E /El\%
(&FH) (RT) ,
‘é‘ é — & o
. e JSME VA#2 RS
{ﬁj{fngiﬁﬁ n%%ﬂi%%uiﬁﬁﬁ N-1100 @%ﬁjﬂiﬂ %{Ij‘lﬁ/'xzt' /El\%
S D) TH L,
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DAT VAT —=N—VL AT T NI Ty Rl

O7 7 v NHEESE O
W75 o MEEMEEETIC R L, AT 2 L AT L D SIEHECE— N — LA 7 5
v R)ZE[T 5720, 1970 FROTZ > MR IR TWer T v RIEEMEE R%D
JIS 73322 YB308-F 5% 4 fh(iA#4E: US-B309L, 7 7 v 7 A: PE-B)&ffE L 7=, [ 3.1.1.1-7
27 Z v NIEEMEIONBI T H 2R, RBTERIL, BT 340kg, 7T 7
A3 600 kg & L7,

@7 7 v RIEEEE T
A C R S [EN PWR 757 >  ORERIREESR 25512, L AHO 1
JERE L Limr T RNEREEE 1% 920 Uiz, fe T2 & k2 3.1.1.1-15 12, F7-0i 1%
DEFGA & FREA R 3.1.1.1-16 1T, RIBESLERRFIZ, kT L& o 25 7
LA T35 RERIQ210 /)L Eic72 5 X 9 I HE i L7,
WHESE TR OSMBLZ [ 3.1.1.1-8 12"

@7 7 v REEHEROMmA
7Ty NERBERITR OEEAET IO LT WERTOR IR AMT) & IEHEE R A PT) 2 5
i L7, RAEMEELR 3111171277, MEORKRAERKMIIFEE T, A2
L I- R T 2 S eI 7 5 o MM ORUEZ 52T LT,
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(1)iB#E#(US-B309L) (2)7 5 w4 X(PF-B1)
31T AT UL RAA—=A—LA 7 Ty R OSMELE T

# 3.1.1.1-15 7 7 v RiEgh 1540

HAH RS ES
WHE T SAW SAW
FEIT(A) 750~950 850
(V) 26~30 28
HE (cm/57) 12~18 14
TERE(C) =150 =165
N ATEIREE(C) =260 =189

7 3.1.1.1-16 7 7 v REEEEE 1% OB S

HAH AR FEAE
HE 595~635C 595~605°C
195 min
=210 min (7 7 v RIBSHEZ DI
IR ] (eI & A —N— 1A 220 min
7 T v Rtk OEFH ) (REFIRER L A — " — 1A
7 7 v RO HEM)

HREE Max.55°C/hr Max.49°C/hr
Rk TR Max.55°C/hr Max.50°C/hr
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3.1.1.1-8 7 T v NIEEE L% O~ 7 o MEE Rk T O/ 8L 5

# 3.1.1.1-17 7 7 v RIEEEOMmAEREF

AREATE H HH AR FAEE
W R Gk JSME V82 Bk ™
(MT) PASCH B N-1100 DHEZI LT 5 2 &, o
Heflr
L
A I R R e A JSME {5 HE81 K% of
(UT) (1R7%) N-1100 DHEZIRTH 2 &, -
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GV T 7 > MR OFRER
7 Ty NetE L% O 77 o MEBMEEEEEF I L, £ 3.1.1.1-18 IR T X 91T
JSME ¥ #284& N-1100 OFLE 12 HEML U REH PRIGBR(MT) & 12 B R EGBR(PT) 2 Fki L |
MR & & RER LT,
Z DRIEBERRIT (L J7 SR L CHiEA2 5 500 mm 2810 L, B REICHWD
T E Lie, X 31119 IR O BULE 2 /R, IR, IR, BV
OFHIZ Ao A FERRER A 13, BAER S 03RO (] 0 BRE L 7=,
WTFOEEBBEITS L T, v/ B —EERER, o5, RERER, KOV 7>
RYEBEERIC R U TR o ir . SBIE(T7 = 74 P EBOWIEZ &), JEERE. %
Feh L7z, BRBRICHWRBRA TR 21X 3.1.1.1-10 127”7
LIRSS R 24, W ORBGH R bARRME LR L T\ D 2 L 2 L,

D v /L & — i B (A B4 8 i)

JIS Z2242(2005)IZHEHL U . o7 M S VAR IC TR, / » T ORI F D EHERIZ T
1T & 72 3B 18 AT I 0 W= r L & — K Hj;% FEMERR Ty T304 vTisos vTasmils,
VT Tewn Tevas ZHE L7z,

RERE ORI A 311 1-11IR L, BROF LHER 3.1.1.1-19 1277,

@5 | iR (A SR
JIS Z 2241201 )IZHEHL L | IR TR Tl 5 M A AR AT E 72 288 A 3 ARIC LY
0.2%IMt 77, Bl S, O, #0 ZHlE L7,
RER L ORBR ML A K 311112 1R/ L, FEROF EDHEFE 3.1.1.1-20 IZR-T,

@ EABR (A B )
JEAC 4202(1984)IZ#EL L . FER T O R F I 23 EALJ7 I ZHRE & 72 D s bR L
B 4 KA I, AR E RS IR (Tapr) & RE LT,
FEROF EOHEE 311121 [TRT,

DILEAR Sy T (O 24 Jg i)
WA EERICRI L, C. Si. Mn, P, S. Ni. Mo, Cu ® 8 LEIZOWTHIEIT-o7-.
FEROF L OEE 3.1.1.1-22 1T,

OB (1 4 8 M OVA R EE SR %)
Vs 24 JE T OO TR AR SRR AT 055 2 0T . 5K 100 f5 KX TN 400 15T )8, TRl
T, BB O BB LT,
4 3.1.1.1-13 (TS B I OB Ko T,
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OISy oM (7 T > RIEBER)
7F sy RERIC% L, C. Si. Mn., P, S. Ni. Cr. Cu, Co9 THREIZOWTHITEIT-7-,
FEROF EDHEE 3.1.1.1-23 [TRT,

DeMBET T v REEED RO T = T A4 N &5
7 Ty REEHER OVEMEE FARUT 0 4 0, 538 100 5% 00400 [5C, wHEeR. %
Rl R, RV O S RMEABlE T2 LI, 7= T4 MESITEFE LT,
31.1.1-14 137 7 v FEHEROBIEERE~T, 7274 MESITHEREE
3.1.1.1-24 (2R,
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T COC—Jc—joooooq
_ Oooooag
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(D5 RARBR A (B 13 A FBEEHD)

&

(Q)> ¥ /L BB (41X B #BEE)

| +
—--—Fr}) == {
o] |3

C

Q)EERBR(A 1L C HaEH)
X 3.1.1.1-10  FH7°F7 > MEEEM O RSB BRIk
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(4) 4 JB MLk

1 B ;
|
(G)EZES B (6)LZE S HTEER R U BB

CEPL)
X 3.1L11-10 HI17 Z 2 ML OB BB B TR )

£ 3.1.1.1-18 FHT T MEEH 7 T > NEEE O IEREEMRA R

HH HARAE ES (T
SENN T (52 A
W TRIGBR(MT) ISME st N
ZBHERE AR (PT) N-1100 DBUEZHED o
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-40°C -

-55°C

100°C

3.1.1.1-11

140 | 5[] 160

30

I ‘ ] LSRR rl!l
70180 10 200

W Z o SRR OO & v L — R R ik iR 5

RJW-10

RJW-11

RdW-12

- 23C

— -10°C

- -70°C




# 3.1.1.1-19 M7 T o MR D > v L B — TR AR R (B )

- fERIT— 5
A | gD [l O e ) | SRR R
RIJW-1 57 1.04 45
-40°C RIW-2 60 59 1.10 50
RJW-3 61 0.99 45
RIW-4 18 0.47 30
-55°C RJW-5 10 17 0.55 25
RIW-6 24 0.52 35
RJW-7 191 2.56 100
100°C RJW-8 189 187 243 100
RJW-9 182 2.46 100
RJW-10 160 2.20 90
iR (23°C) RIW-11 162 166 2.5 90
RJW-12 176 2.32 90
RJW-13 95 2.15 80
-10C RIW-14 92 91 2.20 80
RIJW-15 85 2.05 80
RIJW-16 6 0.36 5
-70C RIW-17 10 9 0.20 5
RJW-18 10 0.26 5
EEW
vT50('C) VT.s0('C) VT 35mits('C) vT(C) T..(C) Tev33(C)
-43 -27 -45 -40 -27 -60
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RJW-19

IR | S o | g | B

RJW-20

(RHGLL V) S| e+ s | S |

o 120 130 140 |50 160 170 180 190

RIJW-19 RIJW-20 RIJW-21

Q)ikH 5 &=
3.1.1.1-12 g7 o MEEM OB IERBR A ik iE 5=
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% 311120 PIT T2 MO8 R A AR )

BT

0.2%Ifi /1

53R &

NA&S) 7S [0)
| s ID. ( MPa) ( MPa) (%) &Y (%)
RIW-19 537 631 22 76
23°C L RIW-20 537 641 2 74
RIW-21 526 637 21 71
= 3.1.1.1-21 W17 T o MRS O V% RS R ORHE A B )
HH SEREAE
ID FRBRIEEE A B HIE
RIW-22 -70°C - 15.8 mm ()
IR X RIW-23 -65°C - 10.0 mm D
RIW-24 60°C 8.4 mm 11.7 mm ©)
RIW-25 -60°C 11.0 mm 8.3 mm )
TNDT '650C
RTNDT -600C
e
AES) R — FOUIR I EICERUFAE L T, XL, ATE ORBRSA 030

-y
@ 77

N TV WS
O FEmglr Bz v — FOEIREEIZEILAZAE L TV HHR

NOBEE THENDHEIT L TV NSRS
B Y — REEWTZE O Al E TR RAE LZ5E
B Y — REEW - E O WA E TR RAE LI-5E

£ 311122 T T > MBHEH O ORI & R IEGER R R

. BEEE— FEEWZEOWT

T {22y (wt. %)

- C Si Mn P S Ni Mo Cu

o 0.06~ 0.18~ 1.00~ 0.010~ | 0.010~ 0.80~ 0.42~ 0.10~
0.11 0.38 1.50 0.020 0.020 1.10 0.55 0.20

FEhE 0.093 0.32 1.29 0.012 0.013 0.86 0.49 0.11

33




OBEEES

QBRIERE

3.1.1.1-13 TR (5

# 3.1.1.1-23 HHAT T v MEEM D7 T v RIEES R OLSAR Sy OAERRE & FEEE

bR 3 (wt. %)

C Si Mn P S Ni Cr Cu Co

9.00~ 19.00~

= =
11.00 22.00 =0.10 | =0.10

ik =<0.08 | =1.00 | =2.00 | =0.03 | =0.03

FhE 0.052 0.47 1.37 0.019 0.003 10.54 19.91 0.06 0.09
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3.1.1.1-14 77 v Mjaﬂif(ﬁ % M*wrs 17;)03 7 mﬁﬂfﬁkﬁt%ﬁ#%
(% : RIW-35)
# 3.1.1.124 WHIT T o MM DV T v RSB O 7 = T A h&oNris 5

NI E FERAE A
77y NiEEEe Rz m 5FN~15FN 7FN

FN: 7 =74 hF o 3—
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6) Y7 Z o MEEM ORIEIRD £ &0

RPV $f O fE MM CIX R ORIENES 1/4 fLED SRR S =B 0T — %
SO TR L OFHE AT T TV D, — 7 O BGRIERF A E X 5 I EEL
B A S LT ClX, RPV Bl D2 7 v R EJRTIAE SRR OB TR0 D1
S 10mm EORM AR E LI 21T 2 & &> Tnd, ZRHEABETD
&L RIS D 7 T v Rt TR OFRBEEGS B 2 51 U, BRSNS 1/4 AL O
BEEIMERTM 2 b > CTIRESE D Z & OIRSPEMGERA L ETH D,

Z 2 TN SN EWNPWR 77 > D7 Ty RFHE AR ) 25 2580 2
i LI BRCU T 77 o M 2 U E L. BREOERBEIHIGT 0 Z & & LT,
FRAERE LU TIIRT,

- RO R SN EN PWR 77 RO RPV Sl A L7227 7 v FARA4A

JE B0 77 o MR O AR Z fEt LT,

- OPRK 28 ARRE & TIZ SN L 72 FRTERBR O RS RIS N T, IR Y T 5 AR
(TR T Z o MM T O R 2 R LTz,

B EHWCTEREEFRFEZREL, TORKREMIZAT VAT Ty i LE1T0 )
W77 MBI & LTz,

- B R OBEERIREE. 7 T v NEHEES B O K ORI M 23 Y
WIOHERZG 72 L TR Y . £ g% 2 5 L Tk L LTRiER v
LERMER L, P T v MM ORUWEEZSE T LTz,

W7 T o MEBAIE, Rl 2 BEHERER A BB B O RER PRI AR D B D IEE & L
TIERZX 5,
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3.1.1.2  JRF-HAE A S b At o B (ERE P 8)
WHEK

FREDIRPERF O NEEEEE(PTS)SRME T IZHBWT, RPV DY T v R TFHEERMEN ED L
INZS5DFE I, T2 CT B & 52 ORI R TFRTH 200 8 5 D ORER
BLCThD, ZORDOREETIE, 77 v FTFEEHAREH T 2 FHBEHE O KA D
- FRIERER AR A P, 2 il BT L 7o RS R R R S BVl & - % D PTS #EstiiR & 31
EFTH 5,

% Z°C., PTS BB O +FRIBR AR BT 2 7o 60, BURIEIC K o TREEEEIIEE MK
T U7 RRE A A5 U 7 MORHIREIPESI) A BUE L7z, ARTH T, 2 OWFIT DOV THRL 28
RO A — ek L TR 5,

(2)/NBUEE 7 AR USRI FRBRIZ K D Tt
Fit RPV HABE & RIBU O REIMESI OB & L /N T RS ABRIZ L 5 7
ket & Fhi L7z, MEMILIE A — B —Dif £ o SGE I T BARE ST WO RS R3S
BNTVWDIEDHREN—AL LT, C&, SE, PESOLFNyEE(L ST T-MECINR
BT ARVERAN 2 BUE L BG5S % 3T A — & L U CHIOPEE 2 374 L 72,

O/NRELT REfRM OB~ ~ U 7 A

N AL =N — T EBA O T DI TR IR A R Z 2 Z e BN ETH D, £ ZTH
PEZIRT &5 S OORSAEOSEE FR 2 < PITBEICRINEY, C &L S BEOH
BRI L E D 2 L 2 AR E 2 & L, MEHIERE A — I — T ol ko RrE g
(2SN 7 RIRIRA DAL 200y BAEE 2 Fat L7,

INHUBE T ARERFRA X, F77 50 kg VAR CHRUE U7 BObH I xt U SEkk & 1R U BEAFVIREE SR
&L, ST R ORI X 28R T 24> T X 0 @IEOFEAFVIRE & L
Too EEBIMER T A2HV, EE L VKRS LTS E 2 2 & 2HDIcBER LIRS
L7z,

29 U THRUYE L7/ NRBL T AREEMER I Uy FEAE G AN AT ISR ER T S A0E T
EEERER, SRR, MR BR 21T o 72,

@bt & B 1k
a. bRy « BEEBTRR
K 3.1.1.2-1 1T/ BB T REEREA (9 TR DAL TRy O BAEEZ R L, R DL T IZRE T,
CALM BEITEEO B DRI E A AR M Ak
- B1#: Al #4D C &Z M L7448}
- B3M:B1 MO S INEZ I L7448}
- B4 #: B3 D S IR AN L7448}
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- C1 #: Bl M C &A&BINL 748
C C2 M C2H D S BA BN L 7248
- P1 ¥ Bl M P &4 BN L 7248
- P2HP1 MO P EABEINL 74k
- P3M: P2 KD P EAHIN L 7248

S EOHINE, EEIRIR =R F— 2K F &5 2 & CEBRED FRIC X 2EIMEK
TEH-T-HDOTHD, FioCEOHEMZX, MEZ EH IS 2 & THMHEKTFZ2IH->T
W5, EHIThI e b a et L, BIEIR NICH 5T 5 P BEOMNREZHRET L2 L & uio
F WP OUEAM OBEMAEE & b 0.2%0 /)T 700 MPa L E, REEEIMERBR IR
HZMIRFE(T,) TI150CLL L, &b 2 &R HEEE LTz,

B 9 RO B (H ) O B2 50 kg VIM /NEBVAfR IR Ciafi, &3,
Ht . BAHELE 2 # C/NBUE 7 R ORR & LTz, & 3.1.1.2-2 ISRy O & il
%o F /N T AREEIERS DO TR (35 mm'x 130 mm" x750 mm") & AR A [ 3.1.1.2-1 ({27,
BN/ T R, PREVLEL L LCRER S LE1T-> T 140mm- D7 1 v
7L Llc, ZO%MERNE L UTHRAN - SRR LZ A, MEEBRICH LT,

. B
BEATVIERE 13, SRS SRMICIV 980°CER AR L LTz, —FH TR O AR bIc L D
EIMAR T 2300 —EBORER FClE 1050°C TOREAI b Elifi U 7=, F 72 e iR EILEL S (e
R LRI i’a’?iﬂ: I K DHEMMEOIR T 2K 5728, 550°C, 480°CEH.OICHEmL, F
FERLERF 2T 600°C 2 e b W & LT,

. BRI

TR 2 BB ED D70 kT & BVLBL SO A A DE KD Mﬂm%
Mo TRV REDR G DD E D D EMER LN B, £ONDART » FT43ITTUT

DFER % ol L7,

SEEFRERIT. JIS Z 2242 (ZHEHL L . JIS Z 2201 14A 5(¢10 mmx50 mm GL)% FH\ > C FEli
L7o, ABRIREIXER & U, BBAIIR 2 KL Lz, £7298.07N(10 kghDRER ) TE
> 1 — ARE SRR A I LT,

T LB —ERERERIL, JISZ 2241 ICHEHL L | JISZ 2202V /v FRBR (K 3.1.1.2-2)
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AERRRE (°C)
(a) MEEENMET — &
O 16TCTSER FriHAZ)
BASL T - 480°C X 4hr
4 0.1 6-5H-01
i l 0.16-5H-02
_ 0.15-9H-03
B 0, 16-5H=04
/
[ i i 5 L i
0 0.2 0.4 0.6 0.8 1

Lead Line Displacement V (mm)

(b) i EE-ZE07 Hh#R(480°C X 4 FREfi)
3.1.1.2-60(1) fEENMESR HAZ @ 0.16TCT #kBR 72 X 2 e sk Bkt
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0. 16TCTEARE Fr(HAZ)
BRAATHE . 510°C x4
4t
- 0.16=4H=01
1|1 0 1 G=a4H=02
,E.: 3 0.16-4H-03
n.'. 0.1 G-4H-04
g !
I
1 F
."I;I
ﬂ L I L L L 1
0 0.2 0.4 0.6 0.8 1

Load Line Displacement ¥ {mm)

(c) fur EE-ZEN7 HIAR(510°C X 4 WD)
X 3.1.1.2-60(2) AKENMESH HAZ 0 0.16TCT 5Bk (2 K 2 AN Ml Bkl

b. B KBV T. U 7= ACEDPESI RERE O AL e Bk

277y N LU 72 ARERHESRIC 480°C X 4 R[] 0D Fofé BV 4 it L 7o (kR oD | JEAERED
FRIE(200 mm)iZ5F U C 1/4 1A 3 D A0E» BB i 2 8B L, 5IERBR, BT, v
YL — R, EWEMBR, MERERNEEIT o, ENENORBRGIE LR AL
TR,

SloRRERIT, JIS Z 224201 1)IZHEHL L, R TFllh 7 m) 23 AL 5 AN AT & 72 5 (L )5
M) & B2 5 H (T FI) Ol 4 1 K% Hvy, SIRICCTEM L, & 3.1.1.2-22
KOV 3.1.1.2-61 (28] ERBRE R 2R3, L HM, T Flad i, AEETH 5 0.2%I0i
700 MPa LA | Z i & L Tz,

i RRER I, JIS Z 2248Q014)IZHERL L | RFJ7 AN EIE T AT (272 5 5 M OFER
1 ARZRHG, =i CHT AR 300 COITRBRAIT o7, X 3.1.1.2-62 (T il T 3R AER

TR, DA OSMINZEI D 2N & R LT,

¥y VB —TEEEEER L, JIS Z2242(2005)IZHERL L, RF ST EIE S I YAT L2 B0
[(L-S J510) % ONR Tl 7 1) 23 AL J5 AN T [ & 72 5 7 [0)(T-S J7 )0 HERE L 7= 38R 7
B 18 Kz, W= R —, M, TR, vTaes Vsos VTasmiss Vs
Tevs Tevas ZHIE L7, 3.1.1.2-63, X 3.1.1.2-64 K TUF 3.1.1.2-23 (T3 ¢ /b B — 1l
AR OFER A T,
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VBRI, JEAC 4202(1980)IZHEHL L . 5BR O R T H 12N EAE S A ERE & 72D
2> HERE L 73BT 8 (K& AV, IEMSE RS IR L (Taor) 2R E LTz, —EBOREBRTIZo
WTIE, B E— FOUIREE TR E— FOELVEMOFNEL TV, #£
3.1.1.224 ITHRBRAE R A R T

A b EERRBRIE, JIS G 0551(QQ013NCHEML L, JEAE S5 [T AT 72 Wi (2 D\ Cfi Stk B
ZRE LT, 3.1.1.2-65 |Zfl ik BE 2Bl 2 1,

Lk, 77y FHEEIMSR O K OV F > R TIZ K 5 HAZ OFEMIOME 7T — % &
OERRET — 2 ORfSZ5E T Liz, TNHD 7 T v REHEEIER O BERET — & %
A 5l & ke & +FRERBRIR A~ D FH K O BV S O Rt 2 E i3 5,
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% 3.1.1.2-22  {KERMESR (B BVILEE 480°C X 4 HF) O 5 | AR BR#E S (RERT)

R AR 0.2%/ir 7] 51958 X <o & 1 (0
wE | gy | (Mpa | (ueg | OO EDOO
23 L TT-2-L1 796 986 17.4 47.6
T TT-2-C1 788 976 17.6 45.0
BRI
il, ::|_ ! “II. .I|||.|I [ .-| | R ||. [ Ul
'ﬂ 60 0 ED 50 ]ﬁﬂ o 1 o wo B0 W R ma im0 Zﬂﬂ otz oz o 2
bR
] s 70 W0 ﬂnlﬂﬂuu 2 mtsulﬂ e mmZ#[}:ﬁmmm‘
| n i | [
(@)L Hm
AR AT
e I'i'."ﬂ""" i |i G
0 & 70 = s |ﬂu o 1ee 4% o 150 s My im lﬂuznﬂm 20 0 ™ 2!
R4
] i": ||| | | |-| ,.-i.=-- -|::l-:.i--i.|l. --=||-I=i: i :-:|.; HETH R EL R e s LA ] .HIII lI| l| | |ll|.ll
) o m so w0 |00 ve 20 10 "’__I.E'?_ o En e 2{][] H 7w Ho ‘

(b)) T 5wl

3.1.1.2-61  SI5EGRER Hikim 55
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AR A ML H

Hi L R 30°
A7 E: 237kN
B O B

DA HER ORI

3.1.1.2-62  hiFEkBRAs R
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ABRIEEE: 260°C

IR FESEI,: USE

WY = R L —: 81~87]
SEMERR M 100%

Rt & 1.30~1.36 mm

ABIREE: 220C

R FERE: TR e
WU = L3 —: 66~90]
FEPEAR 17 5 85~95%
Rl & 1.02~1.34 mm

AEBRIREE: 200C

TS R BRIk
WY = R L2 —: 53~57]
FEPERKE T3 65~70%
g 0.93~0.97 mm

BRI 180°C

TS R GBS RISk
WY = R )L —: 35~43]
FEPER T 3 40~45%
Rl H £ 0.65~0.72 mm

3.1.1.2-63 (1) ARENPESN (R A BALER 480°C X 4 BR[O 3 ¥ /L B —EEEAER % O

WHEIRDL(L-S T717))
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ABRIEEE : 140°C

TS e GRS Ik
WY = R L —: 25~29]
SEMERR R 20%

FEAZ H & 0.45~0.61 mm

AEBRIREE: 80°C
R FERE: TR e
WU = L —: 18]
FEPEAR TR 0%
REAE & 0.26 mm

ABRIEE: 60°C

IR ERESE: TR

WY = R L —: 9~16]
FEPEAR M 26 0~10%
Kl B 0.13~0.31 mm

B 3.1.1.2-63 (2)  AEENM:ER(Fe A EVLEE 480°C X 4 IR D > v /L & — Tl BB 4 0D

TR ARG SR(L-S J71AD)
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ABRIEEE: 260°C

IR FESEI,: USE

WY = R L —: 79~87]
SEMERR M 100%

Rl & 1.17~1.39 mm

ABIREE: 220C

TS R GRS RIS
WY = R )L —: 53~74]
FEPEAR 11 5 60~95%
Rl & 0.84~1.16 mm

AEBRIREE: 200C

TS R BRIk
WY = )L 2 —: 53~59]
FEPERL T3 65%
FiigH R 0.82~0.95 mm

BRI 180°C

TS R GBS RISk
WU = 1 )L 3 —: 34~48]
SEMERR T 40~50%
g H & 0.61~0.74 mm

3.1.1.2-64 (1) AKEIPESN (R AL BALER 480°C X 4 B[ D 3 ¥ /L & —EEEAER % O

B TETBLE 6 SR(T-S J7180)
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BRI EE: 260°C

IR FEREI: USE

WY = R L —: 79~87]
SEMERR M 100%

Rl & 1.17~1.39 mm

AEBIREE: 220C

TS R GRS RIS
WY = R )L —: 53~74]
FEPEAR 11 5 60~95%
Rl & 0.84~1.16 mm

AEBRIREE: 200C

TS R BRIk
WY = )L —: 53~59]
FEPERK T 65%
FiigH : 0.82~0.95 mm

BRI 180°C

TS R GBS RISk
WU = 1 )L 3 —: 34~48]
SEMERR T 40~50%
FiigH & 0.61~0.74 mm

3.1.1.2-64 (2)  AREIPESH (A BALER 480°C X 4 B[ D 3 ¥ /L B —EEEAER % O

B TETBLE 6 SR(T-S J7180)
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F 3.1.1.2-23  {KEDPESR( K BVILER 480°C X 4 FER) D o v L B — R ABRFE R E & 0

IHH L-S J51m] T-S J51A]
EERR N = R L — g4 0
CREI2R22)E)
VT30(C) 172 168
VTys0(C) 218 232
VT 35mits('C) 193 203
vT(°C) 184 181
TCV(OC) 235 258
Tev-33(C) 202 225
T
== X
T
L
L
(JEZEF 1)
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% 3.1.1.2-24  AREDMES 0O ¥ FE B AS R (BRI IE : 20 mm TR SALE(RIE 1/4 (0E)

St . BRI (C ) NDT
A | B &) IR A BT i
105 115 120 125 Tror('C)
DW_2_3 O E
DW-2-4 O m
DW-2-5 @
T-S 125
DW-2-6 O E
DW_2_7 O m
DW-Z-Z @ E
DW_2_8 @ E
i
Ol e — FOUIR ZEICENAFAE LTV, T, FTE ORBREED 2
SNTWRWEGS

O vk e — FOEIRERICENRIFEAE L TWER, L — Re@W=@ons
O E T HENNEIT L TOARVEA

Dl e — PR EWEO A E CERARAE LIRS

@Gl VA e — FABW RO E TENRARE LR s
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- 7 vt H s
AT SERRIERIEIC R AR BT I()  | sk | TR
e (nm)

GB-2-1 5.0 62.5

3.1.1.2-65 i diha B I T s S
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(4) IEEIPES OBYRILR D E & 0

FERGR JE IF D N EZVET B (PTS) S FIZB W T, RPV @7 7 v R FEEXMA ED L 9
25D FE 90, F72 CDRBRN %% O TR AMRSFICTH D058 9 D ORER M
BLTHY, 7Ty FTFEMNARER T D IHEBRNRIEO KA O-+FREBR IR Z A, 2
Hih i AT L 72 AR E K BRI VB & - 2 5 PTS ffigsk 2 sl Ch 5,

PTS #fgakiR o+ FHERBRIR IS 5 72 o0 FRESIa(KIT & o THREESIMEEME T L 72k
RE 2 A5LHE U 72 AP B MESH) 2 S L7, e Rz DL ISR,

© PTS HHEs B O +FAERBR NI T~ 2 72 . BURME I X o TREEEIMEEAME T L
TR A ASE U 7o M BB B O AR & 5t L 72,

<IN T REEFRM BRBR DFE RN IE DN T, TR FR Y 3 2 W . CIRER PSR o
Rp A BUE LTz,

CAREIPESR R RIEERIC AT VLAY T R L2477 T v RAMEEIESR 2 R
L7,

< 7Ty REHEEIESR R ORI MBS T D & | R BVLBR S & LT
480°C X 4 R 238 7E L7z,

- R IR~ D K OB AL G ORFHIE T 2 728, Ao EVLEE % DR
EIVESR R K OV Z o RS K 5 BGE B (HAZ) R OB AT E S5 0 JERE R T —
G EET L,

RUVE U7 AREOPESRI L, PTS BB I O O TiatikBric B\ T, 5l imMEXN 5
TETH D,
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3.1.1.3  Z THUIMEL - TEEEA B Oz
(1)FH RS 3

+FHREERAR O RYEICH WD # 7RI & LT, @(W)23%) 2,000 mm, £ (L)
6,000 mm, JZ X (1)73%) 200 mm @ SQV2BJIS #)% 1 Mg L7z, (b &% 3.1.1.3-1
(2. EBEMAOMEE 2 £ 3.1.1.3-2 177,

FF RGN & 2 T WA VEEET DR B LT # 7 H(SQV2B/IIS #4) D5 TRkl
(02%TM 77, SIEEIR X)L & 72D 15 7RG M EAH A C d 5 Mn-Mo S S HEH KL 4
1500 kg 7 U7z, 28R O IEE 3.1.1.3-3, B IXE 3.1.1.3-4 [2R"J8Y T
HD,

@QARFEE LD

PTS ffie ik A B ER AR O BRI A5 7 7 BRI K OV B OFE A 52 T
L7,
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# 3.1.1.3-1 Z 7 AR OIbR Sy
- (L1503 (BLh oY BT (Wi %)
- C Si Mn p S Ni Mo
0.25 0.15~ 1.15~ 0.020 0.020 0.40~ 0.45~
e 0.40 1.50 BUF HLF 0.70 0.60
FEREE 0.19 0.23 1.41 0.007 0.001 0.67 0.58
# 3.1.1.3-2 & THHER ORI
HERIE A HH Rk E FEAEE
0.2%fi 71( MPa) =480 552
(#it%gﬁf %iﬁ) 513 & ( MPa) 620~790 692
HON(%) =13 24
Ty LB — 3 E D)) =47%! 169
TEFER R WY = 2 L —
(FRERIEE: -2070) {E B DAE () =40%! 178, 175, 153
X1 AARE R =R
#£ 3.1.1.3-3 ¥ THIEEMEOALFER Sy
[ AN o)
HH B E 5y (wt. %)
C Si Mn P S Cr Mo
AR <0.15 <1.00 <1.60 <0.03 <0.03 <0.050 %ﬁ?
SR AE 0.07 0.61 1.35 0.01 0.01 0.40 0.56
7% 3.1.1.3-4 X T HIREEREL OB E
SIEMET | 0.2%fH o MR = 24 L — (1)
HH ( MPa) " (MPa) o)™
AR 3 fEH D)
FERAE =620 =530 =17 =20 =27
FEHEE 734 655 23 61. 87. 64 71

XOFBRIELEE: IR

FRERIELEE: -18°C
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3.1.2  JLAERER

PTS FfEEBr o & LT, CDRER I L0 B O AR e BHE 2 BifS 92 &
12, WPS 2R OMesBaER, KOG AR Z 5 U7 EAGRRIRIC L 0 R ORI
7 7y NORBEHRT L1200 EEET 5, /2, ThHRBRICEITLTr—7
N7 7 —F(LANEIZ K DM R O Tl Tk OEHIT O .

Yk 29 4RSI PTS ORISR 2 @in T m(WPS) R O 21T 9 L fklcr—h
NT T —FRT R ER L, 7Ty FTEEHAARE MG LT PGB IR X D iR
WCETF L, 2B, 311 HEMOBEICEB TR L 51T, 7T v FIAERELEE DM
AEGl R EER L TWD D, AR TR 30 4R ICRHET 5,
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3.1.2.1 &l P Aar B2 e rd il

WPS ZhiR &%, @RFFC T O E A2 T 25a10, BEERIEA BT N3 2814
o5, JEAC4206-2016 (23U TIE, I DHIEREREDME T 2 02 THEE L 72 & L CREM
FHIIZELD AL BTV D, ok 28 AR & Tl PWR FREHIZEHERS 2 I\ TR C WPS &R
BRaATV . BRSO HEZN RS WPS 20RO TAERaHIE 7 /L O FAPE I BE 3 5 it & Sl
L7e Rk 29 4R T, (KBRS 2 I\ C PTS OIREIC I 1T 5 WPS 2hiR OERR R &
Ikt L 7=,

(1) BRSO

FRBR I W T ARSI Db 2k oy & 3 3.1.2.1-1 12, C(D)akBR v % O 7= il ik B 0 5B
7%)72%%312L2;mﬁo2@@®?Wﬁh¢ﬂﬁﬁ%SCM&U5%CX&MW@
ICERIES 2 K521, B C O BN 2 2 2 iR TR 2L & O A i 2 N
DR ERER & i L7z,

FEIFR SC 1 KO 525°C X 8h BVILEEES | DN T, WAL & AR L2 M F 9 IR B
AR T D720, BH—EE CHFAM CORBRE 2 B TEM L7Z, 51T, 525°CX
8h BVLEIA IOV TEL IREZ L R T O BT DWW CHER T 5 72 8, Load=Unload
=Cool=Fracture (LUCF) DA IE O RER 4 Fhii L 7z, LUCF O Fif EIRF O iR &
BAff L OV AR ORI DUV TR, BT LT L 7o IR E COHFHARIC X
DIERBROFE R 2B E 2 T, IREEMK O TRIEOHENIEICHERTE S L THEEN
D SMETRRE LTz,

EEERBR T, £ 3.1.2.12 1R T 7 —R 1~7—2 5D 5 SDOFKRBREMITH LT 4 K7
2. AEt 20 (D CDaER I oW CHEH L7z,
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# 3.1.2.1-1  KEWESH O/ 4y (wt%)

C Si Mn P S Ni Cr Cu Mo Vv Al

0.29 0.36 1.47 | 0.058 | 0.001 | 0.47 0.11 0.20 0.61 | 0.003 | 0.005

#3.1.2.1-2 KSR CD) kB 2 Wi OB~ N U 7 &

AT
RS
TR (LD
EY mnEm | SRR | R PR
5 BT | AR ;r amesL - | ms B
(ogs Kywes MPay m) | Trracr (CC)
Hr—21 — — et 4
RIS gy |
bz g | SCH HLEH B A _ — 150 i3 200 4
br—23 - - 40 4
B R
525°C X L S
r—24 AT-C(T - - 80 4
8h #f 0.4T-C(D
br—2 5 LUCF* | 150 90 5 4

*: Load (£ fi))=Unload (§%:1f)= Cool (#3 #l)=Fracture (filf )

(2) BB EREULE S J O 55 T & 258 A5

BULEL(PWHT)H O 7 7 v RAF& RSO SRR & T-S Jia L 725 L 512 CDRBRT
BB L7z, R ORBALEX, RBAORY v MESMER 2 T v R &R ORI
5 10mm L7325 X ) 2fiiE E L, CODRBRT ORBATC, TH 27 T v RAF& K0
OWiE~ 7 BB ATV, 7 T v RERM OB AR L BT BELE % 3
E LT,

[ 3.1.2.1-1 12 0.4T-C(DFRER T OFR K OSHEZ R~ T, 72, K 8.1.2.1-2127 7 v R}
ZAKE MR O S & O CTFRER F OB E % | X 3.1.2.1-3 [ICERIEE OB 2 ZhZih
AT, &6, CORBF OBBENCEM L2 7 v P& REMWESER DM~ 7 vl
BlEE R OB %2 3.1.2.1-4 1T T,

R OBEZIC, LRI R R TRAEZEA LT,

Inevalie : R=0.1(E3%K)
’%}:]\%ﬂ,ﬂ;ﬁ@%k K'fﬁ . Kmaxé 20 MPa«/—m
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H%%zﬁﬁf%h@%jﬁ K'fﬁ . Kmaxé 15 MPa[m

B CE AT HRAE S : 0.2mm UL E
W TRAE S : £ 1.3mm
JE I H : 10~30Hz

# 3.1.2.1-3 12, BT O 5 TRILE NGk A T,

W5 P RSIE A%, R A ORI ICHIEDK 10%DIES DY A R A—T 2T LT,
#3.1.2.1-4 %\uit%ﬁ)# TV TRER T BUER o~HERSR A T, BUELTZ 20 Ro> C(T)
R OFEHLOFET, —BORBA ZRNT, WIS FEAZENICINE - TEY,
FRICRIE N2 & 2R LTz,

(3) TEAMERER K OV WPS 3B %

C(D)ikBt i & AW 7= iR I, ZEARRIC JEAC4216-2015G- 121D Z HEML L C i L 7=,
B, £ 312121 R LZEr—AD S b, —2A 5 O LUCF EORBRIZ OV TR,

WA T BB BN 2 OO 5EE e EPHIC OV Tt JEAC4216-2015 |2 HE

CTRBRZITo7c, WThoiRis, SRKKF TS O KEOMEE D 0.1~2MPay/
m/s(f BN BRI 2 KE) O L 725 K 5B D A b — 7 HEZRGE L2k, AL
Hil4E-C S HE L 7=,

FRER 1% ORI O IZ, LT OB EE 2 Lz,

Yo rR . JEAC 4216-2015 OfiEsi MCT-1300 ([Zftvy, kA THEE
E=202,100-62.67 (MPa) , THREJZ(C)
RT Uk 0. 3GREICET—EET D)
- PEfRER S D BIROMBEIRIRE o % 700 MPa & LT WES1108-19953.1.2.1-2)

(ZREH D RERIR & OIR AR L0 Fi

725, 525°C X8h M D r— R 3 e Ny — A 4 THE LT MHEESIVEE Ky, %2 v, JEAC
4216-2015 OEEARBRIBE LIS E~v A X —H—T ORMIRE T, 2B H Uiz,
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+0. 05

s

2-¢5.10
S *Te o
AN e
— T[T
__________ $s ~ \1/\
f ] ; wg /_[\/7
&S 882 T
._---;——— +<\|l ’\. /\
v/Ka.b o K/ 110.04/A|| =
- -_——f = - - - w
/[10.11C| %
=
2 +0. 08
20.3-0.08
+0. 08 +0.15
_ 10.2-0.08. ’ . 25.4-0 15
0.
RO. 2
6p-
Lo
. o~
g -
(=)
< |0 <
©
o~
0
1-0.08 .o
M9 -7 8 EEHE -
+0. 1
1 5-0.1

JyFE M

) A R A—T1E, E TRREAZITNT,

X1 3.1.2.1-1  0.4T-C(T)akB 7 DR J OF
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1000

(300) 200

380

1000

3.1.2.1-2 7 T v NS AKEIVESSR O

(306 {150

5
=i

HHEHEEEEEE
HEHHEHEREEH

00 OO 3 |
L [a6) o
X

EEAM B
—_—

3.1.2.1-3 7 7 v N EARERMESRGN > 5 D 0.4T-C(T)FAER 1 D EREREFH
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KVWMHFWHFI[

X 3.1.2.1-4 0.4T-C(T)akB v OFR B EFTZ 30 L 7-Wriki~ 7 v kAR 2= o)
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#3.1.2.1-3 (1)  0.4T-C(T)ikBR i ~DPg 97 T EILE A Gtk (ERLE SC #14)

MR | BORWE | R/MaE | JENE | ARES (mm) | R LI
(v (=) Prax (N) | Pmin (N) | %% ai az (=1)
(Hz)
3100 310 30 0.4 0.4 49,000
WPS-1-1 2600 260 30 0.8 0.8 75,000
2200 220 30 1.3 1.3 110,000
3100 310 30 0.3 0.5 40,800
WPS-1-2 2600 260 30 0.9 0.8 57,200
2200 220 30 1.3 1.3 115,600
3100 310 30 0.2 0.6 40,000
WPS-2-1 2600 260 30 0.9 0.7 70,000
2200 220 30 1.3 1.3 103,000
3100 310 30 0.3 0.7 50,000
{KERPE | WPS-2-2 2600 260 30 0.9 0.8 70,000
gt 2200 220 30 1.3 1.3 103,000
(Ers 3100 310 30 0 0.9 24,400
SC #4) | WPS-2-12 2600 260 30 0.8 1.0 29,300
2200 220 30 1.3 1.4 96,500
3100 310 30 0.4 0.5 54,500
WPS-1-12 2600 260 30 0.8 0.8 77,100
2200 220 30 1.3 1.3 110,500
3100 310 30 0.4 0.5 57,200
WPS-1-9 2600 260 30 0.8 0.8 87,900
2200 220 30 1.3 1.3 123,800
3100 310 30 0.4 0.4 46,700
B10-01 2600 260 30 0.8 0.8 64,500
2200 220 30 1.3 1.3 92,500

140




#3.1.2.1-3 (2)  0.4T-C(D)ikBR F ~DPg 55 T ELhE A ZEik (525°C X 8h #4)

i) R RRWE | f/dE | B | ARES (mm) | #E LK
(=) Prax N) | Pumin (N) # ar az (=)
(Hz)
3100 310 30 0.4 0.4 50,000
5A-1 2600 260 30 0.8 0.9 65,000
2200 220 30 1.3 1.3 88,000
3100 310 30 0.5 0.4 36,000
5A-2 2600 260 30 0.9 0.7 46,000
2200 220 30 1.3 1.4 73,000
3100 310 30 0.4 0.5 35,000
5A-3 2600 260 30 0.8 0.8 51,000
2200 220 30 1.3 1.3 79,000
3100 310 30 0.3 0.5 53,000
5A-4 2600 260 30 0.8 0.8 68,000
2200 220 30 1.3 1.3 94,000
3100 310 30 0.3 0.4 36,000
5A-5 2600 260 30 0.9 0.7 54,000
2200 220 30 1.4 1.3 83,000
3100 310 30 0.4 0.4 33,000
{&@Mﬁ 5A-6 2600 260 30 0.8 0.7 46,000
(5§I§OC 2200 220 30 1.3 1.3 79,000
<8h 3100 310 30 0.3 0.4 41,000
) 5A-7 2600 260 30 0.7 0.8 62,000
2200 220 30 1.3 1.3 92,500
3100 310 30 0.4 0.4 44,000
5A-8 2600 260 30 0.8 0.8 59,000
2200 220 30 1.3 1.3 82,000
3100 310 30 0.3 0.5 46,500
WPS-1 2600 260 30 0.8 0.8 69,300
2200 220 30 1.3 1.3 96,100
3100 310 30 0.4 0.4 54,100
WPS-2 2600 260 30 0.8 0.8 72,000
2200 220 30 1.3 1.3 100,300
3100 310 30 0.4 0.4 40,900
WPS-3 2600 260 30 0.8 0.8 60,900
2200 220 30 1.3 1.3 89,200
3100 310 30 0.3 0.5 46,100
WPS-4 2600 260 30 0.8 0.8 64,900
2200 220 30 1.4 1.3 95,900
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#3.1.2.1-4 (1) B L7z 0.4T-C(T)FRER D FZEH ~HE DR SR (B[] SC #1)

Wi
D1
1\
O
B= - \L
8 —.
/)
Q
D2[
Gl G2 B w2
B L
FEESHE S (mm) !
o H L W, W2 B an C1 Ce D D2 G1 G
R A
24.4% | 25.4+ |20.3% [203% [10.2% | 9.0% | 7.3+ [7.3% | ¢5.1] ¢5.1| )
+0.05 005 |+ N
0.15 | 0.15 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 |0 5 o o
WPS-1-1 | 24.43 | 25.44 | 20.30 | 20.31 | 10.23 | 893 | 7.30 | 7.30 | 5.1 | 5.11 | 0.94 | 0.93
WPS-1-2 | 24.43 | 25.44 | 20.30 | 20.29 | 10.23 | 8.96 | 7.30 | 7.30 | 5.1 | 5.11 | 0.95 | 0.95
WPS-2-1 | 24.43 | 25.43 | 2029 | 20.29 | 10.24 | 893 | 7.30 | 7.30 | 5.11 | 5.11 | 0.94 | 0.96
WPS-2-2 | 24.43 | 25.43 | 20.31 | 20.31 | 10.24 | 897 | 7.30 | 7.30 | 5.11 | 5.11 | 0.95 | 0.94
WPS-2-12 | 24.42 | 25.42 | 20.29 | 20.30 | 10.25 | 898 | 7.30 | 7.30 | 5.11 | 5.1 | 0.95 | 0.95
WPS-1-12 | 24.43 | 25.43 | 20.31 | 20.31 | 10.24 | 8.94 | 7.30 | 7.30 | 5.11 | 5.1 | 0.94 | 0.92
WPS-1-9 | 24.42 | 25.44 | 20.31 | 20.31 | 10.24 | 8.94 | 7.30 | 7.30 | 5.11 | 5.12 | 0.95 | 0.95
B10-01 | 24.44 | 25.47 | 20.31 | 20.31 | 10.23 | 8.98 | 7.31 | 7.30 | 5.1 | 5.1 | 0.96 | 0.95

s RIS HEOR S FTRO LB Y,
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#3.1.2.1-4 (2) #YEL7= 0.4T-C(D)RER 0 FEH~ED S (525°C X 8h #1)

Wi
D1
N
O|
= T \L ==
S —
Q
D2]
G1 G2 ay W2
B L
FEESHE S (mm) 7
N H L W, W B an C1 Ce D D2 G1 G
B A1
2447 | 25.4+ |20.3% [20.3% [10.2+ | 9.0= | 7.3% | 7.3+ | ¢5.1| ¢5.1| 1 1
+0.05 +0.05
0.15 | 0.15 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | © I I
5A-1 24.42 | 24.96"2 | 20.30 | 20.30 | 10.23 | 8.94 | 7.31 | 7.30 | 5.11 | 5.11 | 0.94 | 0.94
5A-2 24.42 | 25.43 | 20.30 | 20.31 | 10.23 | 8.94 | 7.31 | 7.30 | 5.11 | 5.11 | 0.93 | 0.95
5A-3 24.42 | 25.42 | 20.30 | 20.30 | 10.23 | 8.93 | 7.31 | 7.30 | 5.11 | 5.11 | 0.94 | 0.94
5A-4 24.42 | 25.41 | 20.31 | 20.30 | 10.24 | 8.93 | 7.31 | 7.30 | 5.11 | 5.11 | 0.94 | 0.94
5A-5 24.42 | 25.43 | 20.31 | 20.30 | 10.23 | 8.93 | 7.30 | 7.31 | 5.11 | 5.11 | 0.94 | 0.93
5A-6 24.42 | 25.41 | 20.30 | 20.30 | 10.23 | 8.93 | 7.31 | 7.30 | 5.11 | 5.11 | 0.93 | 0.93
5A-T 24.42 | 24.92"2 | 20.30 | 20.31 | 10.24 | 8.94 | 7.31 | 7.31 | 5.11 | 5.11 | 0.94 | 0.95
5A-8 24.42 | 25.43 | 20.30 | 20.30 | 10.23 | 8.93 | 7.30 | 7.31 | 5.11 | 5.11 | 0.94 | 0.94
WPS-1 | 24.43 | 25.45 | 20.33 | 20.32 | 10.24 | 8.97 | 7.30 | 7.29 | 5.11 | 5.11 | 0.95 | 0.96
WPS-2 | 24.43 | 25.45 | 20.32 | 20.32 | 10.24 | 8.97 | 7.30 | 7.29 | 5.11 | 5.11 | 0.95 | 0.95
WPS-3 | 24.43 | 25.46 | 20.33 | 20.33 | 10.24 | 8.96 | 7.30 | 7.29 | 5.11 | 5.11 | 0.95 | 0.95
WPS-4 | 24.43 | 25.46 | 20.31 | 20.32 | 10.24 | 8.98 | 7.29 | 7.31 | 5.11 | 5.11 | 0.94 | 0.96
)1 FEEFEORSETROLHY,
*2 1 RBUT AR LB CORRM O 7 v FES OBR Th P HEAEOREZ TEl-> T a2, Mk

FF LA ERE

Bz TEM,
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(4) FRERAS F

FLREE SC M OHL—IREEIZ351T 2 HFHAM I L DMEERBRIC OV T, r—2 1 ORER(E
5) T3 B AT fif B — o AR AL O BAR 21X 8.1.2.1-5 12, 77— A 2 OiBR(150°C J U} 200°C)
TSN — i AR O BR A X 3.1.2.1-6 1R,

r—2 1 ORBR(ERIR) TIE, RBR A2 M L7 4 BOT X TORBRAICHOWT, HHARD
i O B — far EAR A NAR NS W TR 22 faf L OAR T & AL OHINGR » 7' A )38
HOHNTToD, Ry T A UIRARTCHIEIEZ M L7, —F, 7F—2 2 ORER150C
J OV 200°C) Tix, 150°CTHENE L7z 2 RGBT 5 © B10-01 KO WPS-2-12) Dkl J1 ¢
Ry TAURENEDOLNT-T20, r—A 1 LRERICR v 7 A 3RS TR 2 5
fli L7223, 5580 @D 2 ARIZOWTIE, RAEEWTICED £ TICR Y 71 TR O bzn o7
728D, B HEREINTIRE OO SRk U CREEB R & BEATG L 7=,

# 3.1.2.1-5 |ZHFH SC # OB ORE R4, X 3.1.2.1-7 1245 b AV M Ko
DIRERAFIE 2 7~k EEEE SCHIZ W T, Ry 7oA U3 AE LR OLLRNB KX
Mmootz Gl SN ESMEI MRS OB Th o7, R, F—A 1 OFRROT —

2% 4 MW“«“TWW»7W VRARE R OMIERINE TR STV D720 IREERIMEE & L

TIHIEFITIRDTHY, T—F DXL O H/hNSUVWMHRAITH - 7=,

3.1.2.1-8 | ;EEZ%%%&@ﬁiﬁ%ﬁﬁ@ﬁ&’ﬁﬂéﬁ%ﬁ%ﬂ*ﬁ‘ r—2 2 ORBRA50°C K
200 C) TIE, TR L TERT 2 FMICRITRICIh > TA L LHiES L~ 7
2 REIN SR S AL, FrRAIEIERE ThH o T,

525°C X8h M OHE—IREITIIT 2 HHAMIZ X DERABRIZ >V T, 7 —2 3 DRl
(40°C) T B AL E — W EARAN OBIR A K 3.1.2.1-9 12, 77— 4 ORBR(BOC) TH B
AUT T B — faf EEARANL O BAR A K] 3.1.2.1-10 -9, £ 72, 7 —A 5 O LUCF AR Ofif
BERBRI H5 0T D for B — A RS DO BIfR 2 [X 3.1.2.1-11 7~ T,

r—A 3 KOVr—2A 4 ORERTIE, EHEEMSCHO X IRy 74 LIRS Lo
Tolo 8, BT D STt U CIERIVEZ 3 L 72, F72, 7F—A 3 KDV —Z 4 D
fEREZIT T, 7—2 5 ORBRTIX, R THEDEPPMICEHND X512, 150CT
Kowrs=90MPay m O P iiEZF5 L, 5CTHAMEZITo TR, X TORERTIZon
T 150°C CO P HE CTHIEITAE U BT & V5°C T F-ARm 2N M2 < B Fhi T & 7=,
# 3.1.2.1-6 127 — A 3 KOV —R 4 OMERABROER %, £ 3.1.2.1-7T 27— A 5 DfifsE
RO REZTNEoRT, £72, K 3.1.2.1-12 17— A 3 ROV — 2 4 ORBRTHE LN
TR Ky DR EEIRATIE & r— A 5 ORIEEIER O T4 ERF D KK OV faf I O R 250
M Kipracr "9, r—A 3K OVr—RA 4 OFT—H L0 KipeDIRFERRAFENEDOME R X BAfEIZ
ITRO LN TN, TNDDOT —F D~ AX—1—7 OB 2780 L=/ R T,
1% 54°C & RH i = 7z,

F 72, r—A 5 O LUCF A OMERERIC BT 5 5C TOMEMEMIZ, WTith,
Z DAL —H—T(T=54°C)D 5% MM L DO/ A Elnl> TR Y | @ik T E R B
IZRH O, AEOr—2 5 OBERRTELNEZT—4 %, ZNE TR TFENE
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FREREE X LT SN TV A EIR TR ERICET 57— Ll L TX 3.1.2.1-13 (Z
IR, ARIOT —H 1L, LERTHE STV D EIE PR EROMEA & IZIFEE L Tz,
3.1.2.1-14 |ZFRER J i i O MBI & 7R T,
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TFE P (kN)

HFE P (kN)

10

— AR S WPS-1-1
—HEB A TS WPS-1-2
8 — SRR HE WPS-2-1
— RS WPS-2-2
6
4
2
At ARSI
BANIRS A - FERFREISC
SHERFIELE - 04T-C(T) SHER K
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.0 0.1 0.2 0.3 04 0.5
WERZES (mm)
3.1.2.1-5 faf B —faf EEARZNLARK (ERER SC #F, 77— A 1(ZiR))
14
Ry T A % — B /T FF5:B10-01 (150°C)
12 F L — AR5 :WPS-2-12 (150°C)
i — B A2 WPS-1-12 (150°C)
r —REBR A5 :WPS-1-9 (200°C)
10 L it RS
- AR - fEEFRHESC
8 r SHERETEEE - 04T-C(T) HER KA
6
4
2
0 1 1 1 1 1 1 1 1 1 1 1 1
0.0 0.5 1.0 1.5
HWELRZESL (mm)

3.1.2.1-6 fir B — i EARZSNIARX CEFERT SC 4, #— % 2(150°C &2 1 200°C))
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IRIREEE K, (MPay m)
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100
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or—21 (RERRE : TiR(23°C))
@4 —R2 (REXEE : 150°C, 200°C)
i ¥Ry TAURET—4
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TFE P (kN)

HE P (kN)

20

— B A FE 51
— B HE 5A2
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10 r
5 -
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HERRE  : 40°C
0 1 1 1 1 1 1 1
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SHEGEE . 80°C
0 1 1 1 1 1 1 1
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3.1.2.1-10 fRfE — T EMREAARX (525°C X 8h ¥, 47— % 4 OHFHEAT))

150



TFE P kN)

20
—HBRAFS WPs-1
—HEBRAFS WPS-2
— RS WPS-3
15 —HEBABE WPS-4
X AT A
10
5 "
BERY R ER R
S S . 0.4T-C(T) &
a L R
| BEMEE :5C
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72 3.1.2.1-7 (1) KERVERR(525°C X 8h 1) DRIERERFE R (r—A 5, T i)

] o N - TR )
SiREs RER (mm) B R T BEJ | e B
JERERSK
R E B fazl
fr— T i JEX |IERES Prax Je J, Jwrs Kowes
r&
(C) w B By ao (kN) (kdJ/m2) | (kJ/m?) | (kJ/m?) | (MPaVm)
WPS-1 150 | 20.3 10.2 8.33 [10.81 10.7 35.4 6.3 41.7 94.0
r—2|  WPS-2 150 | 20.3 10.2 8.34 10.82 10.7 36.0 6.5 42.6 94.9
5 WPS-3 150 | 20.3 10.2 8.34 |10.75 11.1 37.5 6.8 44.3 96.9
WPS-4 150 | 20.3 10.2 8.34 [10.74 11.0 36.7 6.2 42.9 95.3
7 3.1.2.1-7(2) AKEMEEN(525°C X 8h #1) D IERAERAE R (7 — R 5, FAMEF)
B AERF TR (mm) T gy o | AE | YAk FREERME | 1T AR Y Al 0
BN B ERE | SR
=SB T | iR O|ES P, Je J, Je Korracr Korracramn
Ar—2 & &
| w| B By a0 &N) | (kd/m2)|(kJ/m?) |(kJ/m2)| (MPavm) (MPavm)
WPS-1 5 (20.3|10.2 | 833 | 10.81 12.0 | 42,5 | 1.6 | 44.2 98.9 82.9
r—2| WPS-2 5(20.3]10.2| 834 | 10.82 129 | 499 | 6.6 | 56.5 112 93.2
5 WPS-3 5 120.3]10.2| 834 | 10.75 12.7 | 46.7 | 35 | 50.2 106 88.1
WPS-4 5120.3|10.2| 8.34 | 10.74 11.9 | 40.8 | 0.7 | 41.5 96.0 80.5
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(5) WPS oD & & 6

JE - T 7D 5 B 00 N AR B2 o G - i U 7= B BR ORI 21T 9 72D D JEAfET — Z Bt
B2 HE LT 2 FEOBMLELEREF A 7 >~ 77 — U o 7 (SC) Je Y 525°C X 8h D EVILER)
At U 7 ARSI SR 2 A O CRIEEEN MR ER [ O WPS 3BR & S0t L 7=, 155 7 ek Fid L
TortBHThHD,

1) B SCHIZ DWW T IR T O BFRAMIZ X 2 e a 2 0% (SR L OVEiE)
TITo et R, BIRTIZ A ROT T, MR TIL4ED OB 2K TRy 7oA D334
Lize Ry A UBRAELERBRAICOWTIE, Ry 7 A AR OREEEE TR
AT o127, BHEMMEEE L CIEFIURO THY , 72D b2 /S VH
M ThHolz, £7-. BIETIEM L7 —2 2 DRBR(A50°C K 200C) Tix, 977
BIUCK L CHEZT D FHICRITERICI > TAE U EHEE SN D~ 7 a el
mani,

2) 525°C X 8h OFEILERLRA 12D\ T | LR FE COHGHAMIZ X 5 sk 2 2 IR (40°C
KO 8OC) TV, o= 8 KDT — 2 N T~ AX —H—T DBMIEE T,% 5T
i L7 5R, T, =54CL o=,

3) 525°C X 8h DEVLEER 12D Tk, LUCF Al E (T EIRE : 150°C, TArE L
Vo Kowps=90MPay m, FARIRE : 5C) O 21T - 72 /58, 2 IE@0CK
N8OC)DT —Z IS E M LTz~ A X —H—T D 95%H R % b [7] 2 Rl i
NGB, EIRPATEESHRICERD b, SR TREDRICO VT, ZhE
T FIFE N R xt LTl STV 280 & IZIFEAS LTz,

2 BN

(3.1.2.1-'1) RAESRWME FrIHEEES BEXEWHEE R0, “7=74 M
DOUEENIES FOIREE TR ED T2 OFERF1E” , JEAC4216-2015.

(3.1.2.1-2) —MALFIE N A AR 2 WES1108-1995 “f2I5H 1 Z(Z(CTOD)#ER )51k,
(1995)

(3.1.2.1-3) S.Chapuliot, J.P.Izard, D.Moinereau and S. Marie, “WPS Criterion
proposition based on experimental data base interpretation”,

Fontevraud 7, (2010).
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FHAR CIEBRATRE OO H DR R O R/ LEBEOLEVIC LV | s PR &z T
ENERTHBE 22 572012, K 3.1.2.2-3 D X 512 & 24 _EITHCIR ORIMA S 2 1ERL
L., 2 E EOBERBMHEZBZ DB ERESERNLIITER LT,
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() MEHE

MEHERIEIZ DU T, 5°CL 150°C D 0.2% 1M ) & 53R & %2 2 3.1.2.2-1 IR T EICRE L.
ASME SecVll Div2 @ Annex3-D |ZFC#D Elis J1- B OT A OB 51X 83.1.2.2-4 [T~

KIOICERE LT, B, Y 73X JEAC4216-2015 OfiEii MCT-1300

BRE LT,

hac WUz LY

E =202100-62.6xT (3.1.2.2-1)
2T, E: vy 7% (MPa), T:iEE (°C)
#3.1.2.2-1 Witfa
BT YUURE | BT YUl | 0.2%0 ) oy FlaRR = PRI IRAREL a

() (MPa) v (MPa) (MPa) (x106)

5 201787 850 1100 12.62
20 200848 12.62
50 198970 12.79
75 197405 0.3 12.94
100 195840 13.09
125 194275 13.23
150 192710 750 950 13.38
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(3) FiEE - BEFEAT

PRGN AKX 3.1.2.2-5 (TR T, FTEILE I NFLOM BICHFET D2EEE X I —Hiss
LCXEFERREN ~EDEMERD L IITEFR LT,

B2 X 3.1.2.2-6 IR T, AT CIE 14 BTV Th H -0 & 4w, B A e
(RS 2B Lz, £ B RPLOEiAICIT Y e 5w 2w Lz,

F7o, REIXFE 7 VO R TIC—HBTARM LT,

ZTWPS %A 7 ViFRRtrEfE 2 Eie 2 L s, JIEOFHEIZLL FOFINETIT- 72,
C)WTS%WE??@J1i%£E%%F% TR
© WPS TfERHC I 2 M5 O I 8 % BB MERRNT RS S 00 I 8 & PEAEAT S o J i)
5 AU T

Jprastic (Fwps) = Jerastic-prastic(Fwps) — Jeastic (Fwps) (3.1.2.2-2)
ZZ T,
Jprastic(Fwps) : WPS TRiEIFIZ IS 1T 2 M5y D J fi
Jevasric—prastic(Fwps) = WPS Yif EIF O SR PEARAT 5 R D J i
JeLastic (Fwps) © WPS T faf S IRF D MMM HRE SR D J fH

@ WPS PHrELARFEO J EILATHE TREN L7z WPS TR 28455 0 J {8 & i
FEMTRE SR D J B> B R THAM

I(Fafter—WPS) = JgLastic (Fafter—WPS) + Iprastic (Fwps) (3.1.2.2-3)
ZZT,
](Fafter—WPS) : WPS T LIS J fii
Jerastic(Fapter—wps) © WPS T ELARE O BEMEREHTRESL D J i
Jprastic(Fwps) : WPS PArERFHZ IS 28 M55 0 J E

B, WG S LT, ERRO XS IO/ b JEEAD 21T T <, WPS T4

., BAMEFNLENEIM T, fiE-B 02605 ASTM1921 OA AW Tk 7= J EiIC &
LMl H AT 72,
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(4) fRtr/r—A
fRNT S 2 3 3.1.2.2-2 IZ/R T, PIESMIE, 3.1 B CHElE LR RICAEDET-,

T CIL 2 7 — A& EM L., W7 —ADHENIZ LY WPS # 2 iEid LT,

#3.1.2.2-2 MM

NS DL AR
AR
A ff ) | TEH
br—2 IN—7 BE | Kyps | R EANGED)
INK— EX
i (C) |[MMPavm)| ()
(mm)
1 0.4TCT | HH H +5 r—A1 L 2D
10.78 <. WPS %R % He
2 0.4TCT | LUCF H +150 95.3 +5 .
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(B) U A TSI T
T A TG, FEERAT 2 — 8 Abaqus OFENTRE 225 U A 7 VI J1(Weibull stress)
owkROLTrERAL NTFA—F mICHATAIREFHEDO v AT TEMNT 2, o,

TR TERSND,
ow _[1 g \™ % -
a“'zﬁ(a)‘wl (3.1.2.2-4)

Z 2T, o TR KTEISS, mITBIRRNT A= Volid D T DO, oA ViZoa
DEARISE N 22 5700, b LATEEOT BN RE LZERTH D, —KICIT o HEL
RN T A TSN ORE LTUTO LY IcEE NS,

(3.1.2.2-5)

oy = [Vio J, o*ldeF

KIENTTO T A T s CimsE . R(8.1.2.2-0) D0 D (o 1/ 0 ) D i KAE A ELY 52
50T, R3.1.22D)EERSE-RAEZNT THELTWD,

i
O = Oy X [Vi J, max{(:—i)mL:n, (;‘—u) |t=n-1}dV]m (3.1.2.2-6)

WatEmigEmez Prl 325 & In(1/1-P) & o wMEE m OEMERE 2D | o wPREIE

IERER D RO BN D,
£z, WPSHEBROD & 9 2 EERAT 208 9 RIS TE 5 K 9 1S, VA TS IIRHl 5 %
A Uiz, BARAICIE, MRS AET 256, K 3.1.2.2-7T @I~ T & 9 IcifE & 3t

(ZT A T IS F OBAEN DT % BIGR % [ < T2 DIk AD &5 7R EIE Beremin €7
JL 31.2.2-1, 3122930 X, CUN 5,

Oy = au(T(t)) X [Vlo fv MaX(y<t, p(1)>0) {(%) }dV]m (3.1.2.2-7)
X(3.1.2.2-7) TIT R EBIEE Ty p NI L7 A D, TA TV EEHT D, £

OB GBI K EZRY FilT 2720 T A TIN5 2 L3, AREEATEEM
TIXEE Beremin &7 /W2 HD < 5l 2 50 L 7=,
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HRHIH R OB, EkEF L L ‘I%EBeremin-'E—.T:.HﬂEﬁflL\é:t‘E‘.
FRETFF D RFRBREDETER
HYEE T ST, AN EFM o] i

fEIE Beremin &5 /L DEN I/

F g Pl 4 T M £ e
247 it ) = | i ;ﬁmmmi
2L 50% 73 . 50%

----------- 5% L emee T nmanas 5%

i/wa

T e EFEEF UL
—— {#1EBereminE+ I
A mE
(1) BRENEFEDES (2) BENSENLHEEHFHOES

3.1.2.2-7 k71 L{EIE Beremin &7 /L DEW

6) TATNIRT A —HEH

TATNRTA—=F m, ok RDODDHIZDITHEH LTz Kefiz & 3.1.2.2-3 1277, 24D
DOEAEIIBIRIESE To=54C D~ AL —H—TINERDIZETH 5,

BB N TROTZT A TR T A—=H 2K 3.1.22:4 TR T, VAT NG A—H
m fEIE 3 IRETDIXLDENKE  IpoTe, —MRITCHRTE 61229 T3, MIEMHO m EiX
10~50 FEEEDHIPH & ZAL TV 5 DT AElOF HfERILZ OFPAN T 2 72 DREZR VD,
m fEIRREE IR LV MRS G1220 XN T Z &G, HAMRE CTHD 5CHO m fH
315 C—ELTHZ L L LT,

—J7. RENTA—=4%oJZB L TiE, BRIEEU EOMEBIZIS W TREKRFHERH Y |
BENFERDIZONTouldm< s 6122531220 I TS, £2 T, m=31.5 & L7
EEDoERDTHEHL, ZOMEZHWDIZ L Lz, £, ould 150CETHE L 72
720, ou O 54~105COAfLEZDOEE 105CLL ETHBHATLZ & & LT,

ULORRZEZERL T, KENICHEHA T 2RENRTATANRTA—=2L LT, £
3.1.2.2-5 IR EZHEAT 5, 723, FREORIIMEMHE & T 5,
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#3.1.2.2-3 UATNRT A= BEHEHAER LUz KifE

A (C)
Loy giisictiies 5 54 105
(%) KoMl Kyl KoMl
(MPavVm) (MPavVm) (MPavm)
2.5 40.6 63.9 126.7
5 44.6 72.4 147.3
10 49.4 82.7 172.4
20 55.5 95.6 203.8
30 59.9 105.0 226.7
40 63.7 113.0 246.1
50 67.2 120.4 264.0
60 70.6 127.6 281.6
70 74.1 135.2 300.1
80 78.2 143.9 321.2
90 83.7 155.5 349.4
95 88.0 164.7 371.8
97.5 91.6 172.5 390.6

31224 UATNNTGA—FZEHGELR

g (C) m ff ou (MPa)
5 315 2568
54 45.2 2709
105 26.5 2808

#3.1.2.2-5 UA TN T A — IR FERLFNE

BE (C) m f& ou (MPa)
5 2568
54 2656
31.5
105 2818
150 2961
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(7) WPS &RER St 2 AV T2 T A 7 VI 1R

3.1.2.2-8 |ZfifhT L BB OME-BI N A 2 EREEX Lo b0 a2 md, kR T
1T FEM AT 133808k O 8-l 0 BN OBIR LR —E LTV D28, AT OO 5 A3 i BSOS/
SIS TS, ZORKE LTI, T ClIv o 7ROV TITBIE, 15 - O
PFHMABIHECEZETH L TWD 2 ENEEL TS,

3.1.2.2-9 12U A TGS — i EBR. U A Tt — KRR E R, 7T 7SI
FERL L L TELE Beremin €7 /L CORHIIFER (S — A D22 T, HAMEBE THH+5C
(7 —A 1) TCOHGRSIEDOMHTFAMAE R 2 EHRTER L TV D, RS S ’iﬂ“é?ﬂﬁ
R 5%, 50%. 95% MY DT A TI)VIE 1% 7T 7125587150 %) . mift(6%. 95%)IZ
BFRLLTWD, ¥, VA 7 T)-KBRIZBEIL T, Kix WPS ThiEkRi D J 55 %E“Ou!i
PEGY 2 BRATLARRIC R LAab Y 2 ik L . WPS T, FAMZ I E VI TR E-BE 02N
25 ASTM1921 O A& FWTRD 7= LD 2 T TREAM L 7=,

T A TNIES —EBER, T A TG — KABRO 7 7 56 fithih & RAER AR IC &
BUE LY 77 %X 3.1.2.2-10 \T~ ¥, BEMHEERER-K/ERO 77 71203, ~ 22—
— L DREMLBRE LTS, o, KD T T 72250 T, Jeib & FRkIC 2 FEkEO
FEAMC S HE L 7=,

;nmew;mMaW%m T, r—A 2 IHY T RS s ERhEX
LTWD23, RIEIEMESR 95% A M2 DHEBICAE L TWD, ZORKE LTI, /-
(O RZNT - Y O.2%ﬁﬁ~fﬁ&06l9§§@éﬁ>61}i*ﬁﬁﬁ IRELTND Z EDD, FRT 0.2%ii )
IZBWTREBRAME LD ST O G MEDICHRES LTV D AR S L L & VAT
NRT A= EHIFICSIRIEE T,=54CL LT~ AX—I—TDDEED KefEZ i L

TEHMEL TV A2, AMEHCE T 5~ A X — 1 — 7 O ARSI E O 2 4R+
MRTE TRV ELHD, TNOENTA TNANRT A—HOEHITHEEL T 5 alREM:
HFEZ NS,

MM~ A X — B — 7 MROE & L CORMIICIEdH 523, WPS Afif(7r—* 2 (51
Beremin €7 /L) & BFH5BEAM (7 —R DO U A TG INEREZETH Y . WPS 21356
RN EDERTE D,

Braf LARE D KAED R F5EE LT 2 FEH M L7223, WPS T ERf D KAE DSy %
BRI R LA b D HETIR, WSO KAERKZ W=D, U A 7)) K/BERIC
BT, KAEDOEEIMZX T2 T A 7SSO MENRKE <720 [€3.1.2.2-10 (b-DITR
TEIT, DENWARTOXHFHBNTHIET HHER 72> TV D, —T7, FAMKFONR E-H

OZMN»S J EEAE) ZFH B L2 HETIE, ALY A 7/I/FL“\7MIE’C“tt$5€TZo LK
3.1.2.2-10(b-21Z7~ 79 KL 912, WPS Aff(EIE Beremin &7 V)N HEFREIMAR LV & K
R NEL 72 55E5R > TEY , WPS PRIERFD J HOBEMS AL TS Z & T,
KAEDMEDICFl STV D LB bD, £D72d, WPS AfFD X 5 Z2BRfrEf 4 &t
KBRS B DN T, ORI EOBRE RS H b LB L EZEZ HiLDd,
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8 m—H LT Fa—FffroE LD

ECER MR 2 N 72 SR DA B OIRFEIRIZ 351 2 iR & O WPS #BRIC DWW T, v —
ANT Fa—F AT WPS 2R A7 L7z, WPS Aff & s IRAmDO Y A 7L
JIEINERIETH O, WPS W RITHGE NN E WO & 72 0 | BBRAE ROMER & 13—H L
o T,

KMEHZ BT D~ A 52— — 7 O RS IRIRE O 24 13 0 IR T & T
TeDTATNRT A= DOFEHICHEEL WD AR E X bb, £7o, WPS ARTD X
D IR BRATERE 2 BTy KAEDOFHIFIEIC DWW TS, @MU AIEORG NS % b LB
2 HiID,

27 3CHR

(3.1.2.2-1) W.Lefevre et al., “A modified Beremin model to simulate the warm
pre-stress effect”, Nuclear Engineering and Design 216, pp.27-42, 2002

(3.1.2.2-2) T.Yuritzinn et al., “Illustration of the WPS benefit through BATMAN
test series:Test on large specimens under WPS loading configurations”,
Engineering Fracture Mechanics 75, pp.2191-2207, 2008

(3.1.2.2-3) Minami et al., Method of constraint loss correction of CTOD fracture
toughness for fracture assessment of steel components, Engineering
Fracture Mechanics, 73, pp.1996-2020, 2006.

(3.1.2.2-4) U.S.NRC, Temperature Dependence of Weibull Stress Parameters: Studies
Using the Euro-Material Similar to ASME A508 Class-3 Steel
(NUREG/CR-6930), 2007.

(3.1.2.2-5) B.Tanguy et al., Ductile to brittle transition of an A508 steel characterized
by Charpy impact test. Part- Il modeling of the Charpy transition curve,
Engineering Fracture Mechanics, 72, pp.413—434, 2005.

(3.1.2.2-6) B.Tanguy et al., Assesment of Pressure Vessel Steel Irradiation
Embrittlement up to 40 Years using local approach to fracture modeling,
Application to the French Surveillance Program, PVP2011-58020,
Proceedings of ASME PVP2011.
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3.1.2.3 FAEMBRE 5 U= PHGRBR IR X 2 kil

PREIRRICIB DT, MEIOBESIME A I 5 72 DIC WD CDRBRTEFITH LT
BR~ORENTI < . AT OWIEEERE L 725 2 R TRIND, PRk 29 4R & OV
AR 30 FEPEIST T, AR A 5 U7 EHGRBRIRIC K Dl ay 320 L, A O
FRNRIARD T — 2 2 MG T DM TH D, R 29 FEIX, 77 v T HAZ 26 OffE
ZRHIE L D@ WS IRIBE(T) 215 O 2 BMLIR R 2 Ratd 5720, 7 7 v ROEEER
OBVILER %25 % 7= 6 IR ORI RER & ol L7,

HRBR 7 — A% % 3.1.2.3 11257, £, CT RER TR & HAZ OBINENRIS TH - 7=
510°C X 4h DM TYHERIRQ K H) 21TV, HAZ EINAEREHR D 2R T 5L &b
2 HAZ SIS R 2 i L <, HAZ Elho U A7 2K L=l Brik6 (R E) b RE L, &
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E LT, PWHT iREZEL L-dBrE 4 77— A2Q~5 (KA Ei L7z, TOWND 11K((5 4KH)
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(1) Tsgaknt &

BN A 3.1.2.3-1 1077, ABREEOTHEAZRK 3.1.2.3-2 1T d, EEIIMER
- 10MN ¥ 7755 E (MTS #h) 2 L7z, A%EE X 0.5mm/sec LL T OZNHIHA /THE T &
%, RBIEEZX 3.1.2.3-3 1287, RBRICNET2HFE—2A2 FE2REL T D720,
WA/ 60mm, ShA/3 500mm OB EARIE L7, 7o, BIERRBR T O 2 Lk

DR %R 9 % BT PDM(Potential Drop Method) &l % 3 L 72, PDM FHll%EE &
% 3.1.2.3-2, 3.1.2.3-4 I1Z/~79,

3.1.2.3-1 BRAEEE
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(2) PGB IR D RLE

ARBRIA O RIEIC AV BN, X 8.1.2.3-5 127 JSW 455 4A OEHE V2, 8]
0 L7 BHTIEHT 212X 8.1.2.8-5 1R T LA & F14 Lz, ZIFNE m— A& b L 2 ZIFIGE
0.8mmMin)iZ L W 7% L7z, STEP1 OIRREIZAMEM T L7-%(2., STEP2 OIkiEIZ EDM
22Uy &ML L, ERMTEFAEZE 3.1.2.3-3 1277,

SHAH > — O BAHI AL E 2 X 3.1.2.83-6 (TR T, ¥ —id, HMEDNT R Z R
TRHEOICMET 20T AT —V L &@NEEE=4Y 7 F 57D PDM Hif %%
& L7,

P97 T EFENIL, RO ERKISTTILRGRED 15MPay m LA FIZ72 5 X D IZERE LT,
H% & LTI - i - & DA COR RIS T 2 RE LTz, SRR A% 3.1.2.3-4
W2,

Fo, 77y FEEHEIC IV BRAREILE RS Imm BRESE 5720, SRESOHVWVE
L. 1lmm~12mm & L7, I SRHOERIT, PDM E/EH 12k L CE 2R S 2 #EE
L7z, REOEZBRIT, BERBREOBRBIEIC L VFEIC7 4 — Sy 735, M
3.1.2.3-7 [T X HES LBEM N OBREZ AT, HFoA, O, OIEFRS I —iBRik
TR T & ZE AR ORGSR, BOEBRITHERFE RO PR, @13 77 7 & Rk
& 3mmGEE £ 3mm) OO FHGRER KD FE s R CTd 5, T & RBROFER S5T5
FEZVES Tmm VOO PDM EEH VIV 1.72 & L7z, T2 T, VIVol, 5
B L 72 B/ & 2 Omm DORFICEHH LIZEETH 5,

T T EREAMRZ R 3.1.2.3-5 [T, VIVo LR LIREOfEZHE 3.1.2.3-6~%
3.1.2.3-11 KX 3.1.2.3-8~[X 3.1.2.3-13 IT-T, F7=. 9 T = 288 A G0 ER AR 7 1)
DFIOT AT o ARERFE R 2 # 3.1.2.3-12~% 3.1.2.3-17 [T T, OFT A7 — VHUHTL
E1EX 8.1.2.3-14~[X 3.1.2.3-19 |Z~" T, MENARKE L RDIFERI TN S 20 HEAERIIZ
1%L T L Ap ozt RO NAT A IR N EEZ D,

1~4, 6 (KH IV 7 ~— R 7 — 7ROt T. U7z, IRBEM B O & % 3.1.2.3-18 ITR
T BRBRIROEHS AR 3.1.2.3-19 (TR T, £ EHERMHE A 3.1.2.3-20 1T~ 7, 51K
EMEABNC T D 120 7 — 7 VA O T U 7o, IR B O $ 2 2% 3.1.2.3-20 (2" T,
5 N H OEHESIF A2 3.1.2.3-21 IR T, EEHEPH 41X 3.1.2.3-21 IR 7, fiLL7=7
7 v RESIF2T4amm U ETH S,

7 Ty REHEOZICEGLIR A Sl UT-, BVLBLSRIE, R 8.1.2.3-22 |- il & AR EF
R & Lz, VBRI, AbiRBYERTROE RS (e — & 1) S0kW) & f L 7=, Zlpid
(XX 8.1.2.3-22 (/R TNLEICEVE & % U, 2 FH Lz, & 250 0 BREK 23 )
BCThD & amERil (4 3.1.2.3-23) Th b fAFK M & L TEEXT ORRENLE 4 8 TE L7z
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#3.1.2.3-3 EDM 2V v FOIIT.44E

HH EDM il 444
FHES 2Co=59mm
IS ao=>5mm
A Mg EME X 0.25mm
7% 3.1.2.3-4 P T X ZHE ARFO f K Aaf B S G M)
(*2)
eS| = (*1) RIS B KIS TTYERARE
REY] kX ®rX e K Anf B Kmax(MPavm)
2C(mm) | a(mm) | Pmax(kgf) omax omax 0° 90°
(kgf/mm?) | (MPa) (F i) (R ET)
- 59 5.0 14000 20.2 197.6 11.9 23.9
! 59 7.4 14000 20.2 197.6 16.9 26.5
59 7.4 10100 14.5 142.5 12.2 19.0
bt
59 9.8 10100 14.5 142.5 15.4 19.7
59 9.8 7600 10.9 107.3 11.6 14.8
ek (*3)
60 12.0 7600 10.9 107.3 13.5 14.8

2C

90°

(1) : RBEBE o — NELOME
(*2) : Newman-Raju O =
(*3) : Ffk Kl 15MPavm PLF & % &
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(AL © mm)
EERFEERE | 5A « B A R F 751 (600mm) R
(EiR)
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N
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25 25 a
Ak
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600
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JEIFERFE a(mm)

10

13mm (EDMR vk +HIEHEH)

<
1

3.5312x%- 1.248x - 1.

164

11mm (EDMR Yk +IEFTEEL)

=

ol

/KA

T

10 11 12

13 14

3.1.2.3-7

15 16

1.7

1.8
V/Vo

PDMEE R :5A(DC)

© BITFER

A 14K B (58mm, 5mm)
O:2¢&E (60mm, 5mm)
< 3K B (59mm, 5mm)

I I I

I

1.9

2.0

21 22 23

W7 E AR S LEE ) DR
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# 3.1.2.3-5  JEI T & ZLE AL R

AV B umERh S
o % VIVo
- B MR L | - DERmMEHEEX
AERIA | FBRIA ID ED FHBrCof KrE
(cycle) . o (mm)
B TR RE L EHD)
A B

11&H | JSW-4A-K-1-U | 350,000 1.72 0.9 0.9
21KH | JSW-4A-K-2-U | 330,000 1.72 0.9 0.3
31&H | JSW-4A-K-2-L 310,000 1.72 1.2 1.3
41&H | JSW-4A-K-3-U | 315,000 1.72 1.0 1.1
5 H | JSW-4A-K-3-L. | 293,000 1.72 1.5 1.4
6 1&H | JSW-4A-K-1-L 350,000 1.72 1.1 1.0

A A ==

B =m

600
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VIV,

2.0

B EEKRSH
il R E
JERE 5~ 10Hz
19 FTEE M (Pmax©Pmin)
ZHD(O) : 14000kgf+>7000kef
Z @ (A) : 14000kgf> 200kef
£4£@(0) : 10100kgf<>200kgf
18 Z14@ () : 7600kgf > 200kgf
. RIEKREEHKEE:0.9mm, 0.9mm
1.7 <&
&
&
16 &
15 L]
L]
1.4
13 O
L]
1.2 8
1.1 O
1.0 &
0.E+00 1.E+05 2.E+05 3.E+05
#2R L3 N(cycle)

'II,I,IIIlIl EIRTATEII
s

4.E+05

3.1.2.3-8 V/Vo & # Lo BRI SW-4A-K-1-U)
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VIV,

2.0

B ERAKH
I E
SERE:5~10Hz
1.9 FTE S (Pmax©Pmin)
2441 14000kgf > 7000kef
5142 : 14000kef < 200kgf
143 :10100kgf < 200kef
4@ : 7600kgf < 200kgf
1.8
HEREEHEKET:0.9mn, 0.3mm
&
1.7 O
1.6
15 O
]
14
]
1.3 @
1.2
11
10 &
0.E+00 1.E+05 2.E+05 3.E+05
#23& L3 N(cycle)

4.E+05

3.1.2.3-9  V/Vo & #i Lo BRI SW-4A-K-2-U)
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VIV,

2.0

B RRERAH
il FE
SERE:3~5Hz
1.9 FTEEM (PmaxePmin)
4D (O) : 14000kgf<> 7000kgf
Z@(A) : 14000kgf<> 200kgef
443 () : 10100kgf<> 200kgf
18 £ 4@ () : 7600kef <> 200kef
. BERKREESHES: 1.2nm, 1.3mm
1.7 %
&
&
1.6
15
O
14
L]
1.3
@
1.2
O
1.1
1.0 &
0.E+00 1.E+05 2.E+05 3.E+05
#2R LB N(cycle)

]
|

T

2 i |5ul W i uln -m.zﬂﬂiq
L |

T A S TN

4 E+05

3.1.2.3-10 V/Vo & R LD IR (ISW-4A-K-2-1)
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VIV,

2.0

B ERKKH
HIH:HE
JEE 5~ 10Hz
1.9 FTEEM (Pmax©Pmin)
£ (O) : 14000kgf > 7000kgf
£ (A) : 14000kgf>200kef
Z#4:@(0) : 10100kgfe>200kgef
18 Z@ () - 7600kgf <> 200kgf
. RERKREESRES1.0mn, 1.1mm
1.7 §@
1.6
15 L]
L]
14
L]
1.3 O
1.2 O O
1.1
10 &
0.E+00 1.E+05 2.E+05 3.E+05
#2:R L N(cycle)

4.E+05

3.1.2.3-11 V/Vo & #ik LD R (ISW-4A-K-3-U)
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VIV,

2.0

B ERARF
HlfE: fE
SR :3~5Hz
1.9 FIEEMH (Pmax©Pmin)
ZHD(O) : 14000kgf 7000kgf
ZH@(A) : 14000kgf 200kgf
£4£@(0) : 10100kgf<>200kgf
18 @ (O) : 7600kgf&> 200kef
. RRKREEHEFET:1.5mm, 1.4mm
1.7 §
1.6
15 D
L]
14
L]
1.3
1.2 O
1.1
10 &
0.E+00 1.E+05 2.E+05 3.E+05
#23R L3 N(cycle)

4 E+05

3.1.2.3-12 V/Vo &R LD BRI SW-4A-K-3-1L)
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VIV,

2.0

B ERAKRSH
D FE
JRE :3~5Hz
1.9 TTEEM (Pmax©Pmin)
44D (O) : 14000kgf 7000kgf
Z @ (A) : 14000kgf> 200kef
243 (0) : 10100kef< 200kgf
18 Z14@ (O) : 7600kgf<>200kgf
. RIEKR@MERKS 1.1, 1.0mn
1.7 <&
&
1.6
15
]
14
]
1.3
O
1.2 O
O
1.1
10 &
0.E+00 1.E+05 2.E+05 3.E+05 4.E+05
#23R L3 N(cycle)

3.1.2.3-13 V/Vo & R LD IR (ISW-4A-K-1-L)
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# 3.1.2.3-12 JH T AR OFHMOT T o A(JSW-4A-K-1-U)
JSW—4A—K—1—U
wE A kded
PN o (MP2) - 2L (%)
B(u) ACu) Ty (u) B(u) ACu)

0 0.0 0 0 0 — —
10 144 66 68 67 -15 15
20 2838 135 137 136 -0.7 0.7
30 43.2 203 206 204.5 -0.7 0.7
40 57.6 270 273 2715 -0.6 0.6
50 720 337 339 338 -0.3 0.3
40 576 268 271 269.5 -0.6 0.6
30 43.2 201 205 203 -1.0 1.0
20 28.8 133 136 1345 -1.1 11
10 14.4 64 65 64.5 -0.8 0.8
0 0.0 -4 -4 ” — _

X 3.1.2.3-14 O AT —T DA EISW-4A-K-1-U)
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#3.1.2.3-13 I T EHETOBHNOT AT 2 ZA(JSW-4A-K-2-U)
JSW—4A—K—2—U
HE wh ks
PN o (MP2) FHafE L (%)
B(u) Alu) Ty (u) B(u) Alu)
0 0.0 0 0 0 — -
10 144 69 67 68 15 -15
20 28.8 138 135 136.5 1.1 -1.1
30 432 208 202 205 15 -15
40 57.6 276 270 273 1.1 -1.1
50 72.0 344 338 34 09 -0.9
40 57.6 274 268 271 1.1 -1.1
30 432 207 201 204 15 -15
20 28.8 136 132 134 1.5 -15
10 14.4 66 64 65 15 -15
0 0.0 -2 -3 -25 - -

X 3.1.2.3-15 O — T DAL ETSW-4A-K-2-U)
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#3.1.2.3-14 WH T EHAOEOTHAT o A(JSW-4A-K-2-L)
JSW—4A—K—2—L
wE B ke
PN o (MP2) Hals 2L (%)
B(u) Alu) Ty (u) B(u) ACu)

0 0.0 0 0 0 — —
10 144 66 68 67 -15 15
20 28.8 135 135 135 0.0 0.0
30 43.2 201 202 201.5 -0.2 0.2
40 57.6 266 267 266.5 -0.2 0.2
50 720 333 333 333 0.0 0.0
40 57.6 267 266 266.5 0.2 -0.2
30 432 201 201 201 0.0 0.0
20 28.8 133 135 134 -0.7 0.7
10 14.4 66 67 66.5 -0.8 0.8
0 0.0 0 0 0 — —

|
:
¥
:
2

X 3.1.2.3-16 O HF — T DA EISW-4A-K-2-1L)
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% 3.1.2.3-15 5T E A OFHMOTH T o A(JSW-4A-K-3-U)
JSW—4A—K—3—U
wE B ke
P(kN) o (MPa) =Ha1iE 2L (%)
B(u) Alu) Ty (u) B(u) ACu)

0 0.0 0 0 0 — —
10 144 70 68 69 14 -1.4
20 28.8 138 136 137 0.7 -0.7
30 43.2 207 206 206.5 0.2 -0.2
40 57.6 276 275 2755 0.2 -0.2
50 720 344 343 3435 0.1 -0.1
40 57.6 275 273 274 04 -0.4
30 432 207 204 2055 0.7 -0.7
20 28.8 137 136 136.5 04 -04
10 14.4 68 65 66.5 23 -2.3
0 0.0 0 -1 -0.5 — —

X 3.1.2.3-17 O AT —T DA EISW-4A-K-3-U)
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#3.1.2.3-16 5 T X HATOBHHIOT AT o A(JSW-4A-K-3-1)
JSW—4A—K—3—L
HE wh ke
P(kN) o (MPa) =18 2L (%)
B(u) Alu) Ty (u) B(u) ACu)

0 0.0 0 0 0 — -
10 144 65 64 64.5 0.8 -0.8
20 28.8 130 128 129 0.8 -0.8
30 432 196 194 195 0.5 -0.5
40 57.6 263 260 261.5 0.6 -0.6
50 72.0 329 327 328 0.3 -0.3
40 57.6 266 264 265 04 -04
30 432 198 195 196.5 0.8 -0.8
20 28.8 132 129 130.5 1.1 =11
10 14.4 64 63 63.5 0.8 -0.8
0 0.0 -1 0 -0.5 - -
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0 0.0 0 0 0 — —
10 144 59 64 61.5 -41 4.1
20 288 125 129 127 -1.6 16
30 43.2 194 198 196 -1.0 1.0
40 57.6 257 261 259 -0.8 0.8
50 720 324 327 3255 -0.5 0.5
40 576 260 265 2625 -1.0 1.0
30 43.2 194 199 196.5 -1.3 13
20 28.8 126 131 1285 -1.9 19
10 14.4 59 60 59.5 -0.8 0.8
0 0.0 -9 -7 -8 — —
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