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MATERIALS PROPERTIES DATA SHEET (No.B 02)
Creep properties data on FBR Grade 316(Base Metal)

Syoichi Kato *! , Masanori Aoki *! , Eiichi Yoshida *!
Fujio Miyamoto *2 , Takaichi Suzuki ** ,Katsumi Yaguchi *?
Katsumi Watashi *?

ABSTRACT

In order to advancement in materials strength standard on elevated tempe-
rature design guide of the FBRs and evaluation method of materials strength
behavior, this report are presented about the creep properties of FBR grade 316
(Abbreviation 316FR), based on the R&D results obtained through the activities
of material tests.

Contents of the data sheet are as follows;

(1) Material : 316FR (Base Metal)
Plate 8 heats ( B7,B8,JA,MC,MD,ME, MG,MI heat)
Tube 2 heats ( S6F,B10 heat)

(20 Test environment : In air , In sodium

3) Test temperature : 500°C~ 800°C

(4} Test method : According to JIS and FBR Metallic Materials Test

Method '
5) Number of deta : 211 points

*1 Structure Safety Engineering Section, Safety Engineering Division, O-arai
Engineering Center

*2 Joyo Industry Co. Ltd.

*3 Technology Development Division, Monju Construction Office
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0, C A=t 7 FRE
EHBH (ppm) | B (ppm 4 &% TR (ppm)| % (ppm & o & Tl (T "% (T
120.000
3 i H i 5
FMABCA FMABLS FMABCSE FMABLC?
® R 3 @ H L
L Loop §5: Stalnless Steel
P Pot CR: Chromium Molybdenum Steel
BM: Blmotalille
s} Others O : Others
) )

900-G6 0G¥6Nd INd



_.8 z —

Fl:z20—7(1,/2) ]

ERUE I AhEE

FBREMHMERF —5 v -}

(F1)

O RRBES | 1 BTN T Rt
MINBN | REmH | B Bl er i) % | T2y =7 | FERTEEW | —pgyoz | E et | 5 | o i
B2 %S T
3 [

(T) (kg” mm’) (hr) (98) (%6) frgg] 6/ hr) | pwmmTwmscs  #s 0 |1 |Ea o0 |L|Es 0 E]{

FMFOBS &600.0 20.000] 134638.699 41.5000 53.00008 0.72200E-03 4 .000] 1.1200 1520.000 5370.000| 1
2.6100] 4.0810 33.6890

FMFBAO 750.0 11.000] 89.300] 139.5000 85.10004A 0.42600E+00 2.000 0.1350 2.000 30.000 1
0.1450 12.9590 126.2410

FMF8A1 750.0 2.000 281.000] 97.4000 84 .60008 0.92600E-01 2.000 0.2020 10.000 48.000 0
0.1230 4.6330 92.4420Q

FMFBAZ2 800.9 5.000 441 .700 1046.80C0 87.10008 0.51700E-01 1.000 0.2490 70.000 266.000 0
0.0620 13.9730 92.5160

FMFBA3 800.0 3.500 3214.200] 61.4000 44 .5000A 0.76600E-02 1.000 0.0800 300.000 13460.000( O
. 0.0340 10.6210 S50.64650

FMFBAL 750.0 7 . 000 1001.209 100.4000 76.7000A 0.25300E-01 2.000] 0.1840 15.000 117.500 ©
0.1130 3.1800 96.9230

FMFBAS 750.0 5.000 5977.398 646.0000 45.10008 0.20200E-02 1.000 0.1010 20.000 312.000} 0
0.03580] 0.8330 465.0300

FMFBAS 800.4 8.00¢ 56.400] 134 .4000 88.3000A 0.71300E+00 1.000 0.1360 3.000 25.000 9
0.0780 17.8310 116.3550

FMFBA7 700.0, 17.000] 48.30Q 92.6000 77.80004A 0.60400E+00| 3.000 0.8440 4.000 12.000] 1
1.9200 7.4470 82.3890

FMFBAB 700.0 15.000] 147.800 94 .9000 79.7000A 0.23200E+00 2.000 0.5120 3.000 70.000| ©
1.2030 16.4330 76.932¢

FMFBAG 700.0 12.004 685.200 107.2000 73.5000A 0.39000E-01 2.000 0.4060 50.000 195.000|
. 0.2110] 7.81990 98.7640

OHABIHEK @ &f g
I: In Aicr B: In Ar i} B, SeRTole
2: In Stagnant Na 9: Ia pile A B C
3: In Flowing Na i) REFHRMS R
4: In Hot Lab, BM WM Bond HAZ
5: In Yacuum
6: In He 10: Others
T:r In N2 )

900-66 0S8¥6Nd ONd



_.? z —

FBR&EMMBEBRF -5 v —1t (F1)

Fl:ﬂﬂ—f(l/zrw

AR FiFAhE

900-56 0G¥6Nd INd

@ SR 1| . LT T R S R T R i St w;‘__;fﬂq B L B AR FE T B o
REBRE | REmH | HeE e g ?& | 87— | BRETENEN | gy |5 i o] § [smsmine
ROHES 7 z
(t) (kg./ m ) (hr) (%) (%) it (B0 r) | smmremsc)  ®s 09 |ll®ms oo |1 ma on g{
FMFBBO 700.0 11.000] 1116.200] 90.3000 45.8000/A 0.17700E-01 1.000 0.6090] 60,000 225.000 O
0.1950 4L.1820] 85.3140
FMFBB1 550.¢ 28.000] 22905.801 37.46000 43.40008 ¢.50100E-03 5.000 1.6280 B50.000 12000.000
: 7.3250 6.2020 22.4450
FMFBB2 600.0 22.000 8116.398 48.4000 58.40004 0.17400E~02 4.000 0.7570 550.000 3530.000
. 4.2820 6.3400] 37.021¢0
FMFBB4L 500.0 38.000] 17842.102 28.7000] 35.60008 0.11500E~03 7 6.000 0.1519] 440.000 10100.000
17.4570 1.3590 9.7330
FMFBBS 4%50.0 13.000 7452.801 64.9000 54.1000A 0.16100E-02 2.000] 0.7860 500.000 1782.000
0.3180 . 3.0670 60,7290,
FMFBBS 650.0 15.000 3279.900 50.0000 63.6000 0.42700E-02 3.000] 1.179(0 290.00Q 280.000]
0.7019] ) 4.3770 53.7430
'
1
OHBEEK @ B E
l: In Air B: In Ar i) B Baemropg
2: In Stagnant Na 9: In pile A B C
3: Ino Flowing Na i) WFRBhohs
4: In Het Lab, BM WM Bend HAZ
S5: In Vacuum
6: fn He 10: Dthers
T: In N2 ( )




F1:99—7(1/2)|

HENTLE  FITANREE

FBER&EMHBBET -5 v -1

(F1)

_.g z._

O HRRER I 1|_ ER T ‘ i
WA N HESH BRI B R gh ?&tﬁ' BAS ) — fﬁ%‘i EORN | —mou-7 | % o & |smsnion o E‘;r
HBRES T 2 4
) kg/ma) | (hr) (%) (%) || ©6/hr) | serwmscd  ms 00 | 1| ®a 00 |L|®s 00 |G
FMFOB2 550.0 2B8.300] 20146.199 33.3000 38.9000A 0.345600E-03 5.000 0.46%40 1198.000 7820.000 1
7.1140; 2.9070 22.5850
FMF3B7 550.0 30.600 7035.801] 38.1000] 41 . 4000/ 0.918B00E~03 4 .000 0.2970 400.000 2800.000( 1
9.2360 2.7620 25.8050Q
FMFEBY 600.0 19.200 21867 .8B98| 60,4000 55.4000A 0.36600E-03 4.000 1.1890 3500.000 7675.000 1
2.6340 3.0090 53.5480
OQHEBIHEEK @ Wi b8
1: In Alr in Ar i} BU., BB oRd
2: In Stagnant Na In plile A B C
3: In Floewling Na i) RFERRFONSE
4: In Het Lakb, BM WM Bond HAZ
§: In Vacuum
6§: In He 19: Others
T: In N2 )

900-96 0GV6Nd INd
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Fl:29-7(1/2)

PP : AN S

FBREBUBEHRT -5 v~}

(F1)

SWRER | RESH | HesR B B OF #o % | 7y | REETERRI | sy | 5 e o | 5 | messnnn o [
MRS 7 2
(t) (kg/ mm") (hr) (%) (%) | (%6/hr) | maETeEacs BB (%) j, EAH 06 j, LD (%) g
FMFOA3 550.0 30.500 ~3143.300 0.15400E-02 3.000 0.8290 470.0600, 1990.000] 0
8.9390
FMFOA7Y 600.0 20.500 -=3143.000 0.12000E-02 4.000 1.2720 1360.000 0
2.9620]
FMFOB1 650.0 13.500 ~3023.100 0.2120GE-02 3.009Q 0.56480 350.000 1170.000] O
0.3870
P —xxxx. xxxhr ( 2423 &) WIS A R, DIER
OHBREMEX @ B E
l: Ia Air In Ar i) B Reaitdiold
2: In Stagnant Na In pilae A B C
3: In Flowing Na By BERUNy RS
4: In Hot Lab, BM WM Bond HAZ
5: Ilna Vacuum
B: In He 10 Qthers
?7: In N2 )

900-56 0S¥P6Nd ONd



_.L z —

Fl:iU—T(l/?)l

BRI  FTAREE

FBRE&EEHBEARF -5 ¥ -}

(F1)

3 . . S TiE . = =
RBEK | REmN | R B B ?& | T e e e A =
RPHNES . 1 §
(r) (kg mm’) (hr) (%6) (%) fmw| (%8/hr) | ramETEsG)  ®ma 06 | L|(EA 06 | LTa 00 ﬁ
FMOBAO 550.0] 37.000 220.600 40.5000] 70.3000B 0.24600E-01 2.000 0.06390 4 .000 50.000, O
20.26B0 1.4210] 20.0080
FMOBA1 550.0 35.000 601.900 48.4000 61 .1000A 0.17400E-01 5.000 0.3310 50.000] 290.000] O
14.9540 5.2360 31.9140
FMOBAZ2 550.0 33.000 985.200 34.2000 52.40008B 0.10200E-01 5.000 0.2920 50,000 570.000; O
12.4220 4.0059 20.46840,
OHEBEZEER @ BWuE
l: In Alr In Ar 1} B diy old
2: ln Stagaant Na In plle A B C
4: 1n Flowing Na i)y ®FERuNoNG
£: Ia Het Lab, BM WM Bond HAZ
§2 In Vacuum
6: In He 10: Others
T: In N2 )

900-66 0SV6Nd ONd



_.8 Z‘_

FBRe&EBUBERF -5y —1+ (F1)

Fl:ov=7(1/2) ]

SERNTAEE P ANE E

900-G6 0CSV6Nd ONd

© WRRBEN | 1| o L . e . o e :

MEBRE | WEEH | BN B Cr il % s ) -z | BERTEO | sy | 5 || 3 [messtno o[
RREES F T 2

() (kg./ mm’) (hr) (%) (%) g Bohr) | smmemses @5 00 | 1[ma o0 |1 |®a 00 E

FMN9BO $50.0 4L0.000 15.000 48.6000 79.8000A 0
FMNSB1 550.0 33.000 2119.500 32.9000 53.300CA
OHBETMEE @ Wi
1: In Alr 8: In Ar i} B #aliahols
2: la Stagnant Na 9: Iln pile A B C
3: in Flowing Na i) WFRUAORS
4: In Hoet Lab, BM WM Bond HAZ
5r Ia Vacuvum
B: [n Ne 10: Othars
T: In N2 ( )




Fl:zv—7 (12} ]

AAERATILEE : FFANREE

FBRE&EMBUEMRABS — 7 ¥ —+

(F1)

D HBShK | 1 | : - SR e D T RS
Ed & T sy y 9 . F5ETiE . = =
MEMBNC | BoEED | BRI it 80 ‘?& 5| B T HHRTEOWIN | —gry-7 | [msssinon o | 3 | o) [
LA T " y n
(T) “g/mm) | (hr) (%) ) lgm| G6/hr) | nwmrsmscd  ms 00 |1 |ma o0 ||z o0 |g
MFG1 550.0 37.009 441.000] 445000 61.4000A
MFC2 550.0 36.000 607,000 49 .0000 54 .3000A
MFO3 550.0 35.009 1709.000 44,3000 67 .5000/A
MFO4 550.9] 33.100 4482.000 37.2000 49.2000B
MFQOS 600.0 29.000 209.000 65,8000 47 .7000A
MFO& 600.0 27.000 559.000 59.2000 57.5000A
MFO7 600.0 25.000 2629.000 43.6000 57 .5000A
MFOB 650.0 22.100 104.000 67.6000 66.8000A
MFO9 550.0 37.000 312.000 56.2000 65.8000A
MF10 550.0 36.000 456.000 50.4000] 61.6000B
MF11 550.0 34.900 1918.000 48,9000 54 .4000A
O il B 35 0 & @ WM
1: In Aivr B: Imn Ar i) AW Bekahold
2: In Stagnant Na 9: [n plle A B C
3: In Floewing Na i) HEHMkoBS
§: Ila llot Lab, BM WM Bond HAZ
§: In Vacuum
6: [n He 10: Othors
7: Ia N2 )

900-S6 0SG¥6Nd ONd



_.0 8 —

FBREMHMEBRT -9 -+ (F 1)

LE}:?U—T(I/2)|

MR AN FE

900-G6 0S¥P6Nd INd

O HBBHT | 1| S N S pET _ -
g | DREIE | BEES | S RIS #Y ‘?& el haivill B R E e A e
™ ’ [ ) [

s c) (kg mu®) (hr) (%) (%) friff) 6 hr) | mmmrmmacs]  ms o0 [ |zs oo |1lwas oo g
MF12 550.0 33.000 4572.000 38.8000 46.20008
MF13 600.0 ) 29.800 238.00¢ 63.2000 58.5000[
MF14 600.0 27 .000 314.000 67 . 9000 68.9000[A
MF15 &600.0 24.900 1545.000 660000 56_8000B
MF16 &8650.0 22.000 93.000| 81.8000 69.8000[A
MF17 4650.0 19.200 292.000 83.7000C 70.8000A

OQHABRFEK @ Wb

l: In Air B: In Ar i} A, aasholié

2: In Stagnant Na 9: In plkle A B C

3: In Flowing Na , i) WFARNoRS

4: o Hol Lab. BM WM Bond HAZ

$t In VYacuum

G: 1n Ho 10: Othora

T: 1In N2 )




T8¢

Fl:?U—T(l/Z)l

HERITAL : T AN E

FBRERHBHEBRT -2 Y-t (F1)

In

N2

O HEATEE | 31 : IR Gl
g 3 - 9 . T = =
WA BEIGH SRS Bt %o ?&rﬂf sy ) -z | BEETEORI ey o | X limsssie e | F |omesiion %'}
R RS ; : ]
() (kg./ mer') (hr) (%) (%) gl %/n) | smmrumsos] w00 || ma 00 |1 ]wa oo |5
FMN?AD $50.0 313.000 TA7.700 49.4000 S7.B0O00DA 0.15000E-01 3.000 0.1120 41.840 332.700] O
11.8890 5.1740 32.2230
FMN2AL 550.0 30.500 2610.000 44 .8000 49.2000A 0.27300E-02 2.000 0.9100 175.370 800.400¢ 1
?.5900 2.3870 31.9130
FMNQAZ 550.0 28.500 146B4.398 44 .7000 43.10004A 0.12300E-03 3.000 0.9570 702.8B00 10730.699 7
7.8850 1.5190 34 .3390
FMNDAS 550.0 28.000] 17291.000 42.5000) 44.9000A | 0.25400E-03 3.000 1.1060 700.300|  7654.898)16
7.3590 2.1410 31.8940
EMNOAL 600.0 23,0000  1517.450 58.5000 S8.50008 | 0.12100E-01 1.000 0.3940) 64.090 717.600 0
4 . 8490 8.8640 44 .4020
FMNOAS 600.0 22.0000  3652.700 52.5000 52.50008 | 0.36600E-02 2.000 1.6590 601.790]  1136.800| 0
3.6360 4.3630 42.8420
FMNDAG 600.0 20.0000 11252.102 51.0000 52.20008 | 0.10800E-02 2.000 2.52000  3702.200] 8446.102 8
Z.5900 2.3210 35.56%0
OHBEES @ W b B
l: 1a Air 8: In Ar i} B aalwkolié
2: In Stagnant Na 9: In pile A B C
3: 1n Flowing Na i} WEAMR OB
4 1In Het Lab, BM WM Bond HAZ
S: In Vacuum
E: In He 10: Otheara
T:

900-56 0SP6Nd ONd



_.z 8.“

FBR&EHUMEBRF—7 -1 (F1)

Fl:29—-7(1,/2) I
SERHNER ST ANEE
O WESIILL | 3 | . L . - :

MR RELH BT Tl fitr #®o %’ﬂﬁ sy y -7 | BERIE | ey yoo R i | F (msssno ) [
MR Es 7 |

(T) (kg,/ ma) {(hr) (%) (%) i @6/ hr) | smevwmscn]  ms o0 |1{ms o0 |1|Es 00 [
FMNZAS 550.0 40.000 52.100 56.0000 80.56000A 2.000 0
© 25.0250
FMNGAD 600.0 30.000 104 .400 67 .6000 89.8000A 0.23600E+00 2.000 2.0380 20.640 47 .1001 O
16.3210 11.3420 37.8990

OHRBEEMR @ BEmTE
l: In Air In Ar i) BHL Batmiropdg
Z: In Stagnant Na In pile A B C
3: 1a Flowing Na i) RELRoHs
4: Ia Het Lab. BM WM Bond HAZ
5: 1n Vacuum
6: In He 10: Othoras
Tz

1n N2Z

900-56 0S¥6Nd INd
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FBRERMHHEEEF—% -+ (F1)
Fl:29=7(1/2) I
HERTAE : ST ANES
© LERTINAE | 3| .
RS 3 , . - . HETE = =
MENRIE | BEED | AeRd B b % gl T VT REETEON | _ppyer | F [mesino o | § (s o
HRRES [ i . o
() (kg mm") (hr) (%6} (%6) il (%8/7h 1) | smEmTEsES06) B %) | LB 00 | LI ES 8 5{
FMNIB2 550.0 29.500 12883.307 43.3000 44 . 9000 0.40100E-03 1.000 1.7000 2439.000 S5345.000 7
7.2510 2.3430 32.0060
FMNIB3 550.0 28.500, -17860.000 0.21100E+00 2.000 0.5500] 2490 .900 6027 .699 0
7.9490 1.4710
FMNSBAL 400.0 21.000 6715.199 53.0000 56;?000A 0.15400E-02 2.000 0.7140Q 348.000 3455.100, 5
3.6990 5.5210 43.0660
OQHBRIES @ HEE
1: In Air Ia Ar 1) A, BeRREoNE
2: In Stagnant Na In pile A B C
3: In Flowing Na i) KT oils
4: ln Not Lab, BM WM Bond 1IAZ
5: In Yacuum
B: [n He i0: Othoara
7: In N2 )

900-66 0G¥76Nd INd



_.p g —

FBREMHMMBRF -5 v —+ (F1)
Fl:2y—-7({1/2) |
FENE ST ANhES
O HEABIE I 3| S - ] o
Ml | RN | WS | BNHRC G0 [ Ty | BEEIEI |y 1 o o | £ [omsssin o [
RRHAES 1] : 7 7
(t) {kg./ mm) (hr) (%) (%) WE 6/ hr) | anmmTwEecs]  ms o0 |L|Ea c0 |1|lzs oo E
76A2 550.0 28.0000 -13570.199 0.36500E+00 3.000 1.2250 1591.100 13125.102 9
6.9220 4.9850
7&RB 550.0 33.000 1689 .700 39.2000 52.7000[ 0.51200E-02 3.000 1.4680 193.200 752.100{ 1
10.4100 4, 0490, 23.2734
OHBREASR @ Bl irE
1: Ina Air 8: in Ar iy B, maltukolle
23 In Stagnant Na 9: In pile A B C
3: In Flowing Ma i) WFRBN 0B
43 In Hotv Lab, BM WM Bend HAZ
5: In Vacuum
6: 1n He 10: Others
T: In N2 )

900-56 0S¥6Nd INd



Fl:gy-=7(1/2)

FBR&EMMHEART -5 v -+

(F 1)

HBAE  SHTANhES
@ HRSRE l 3L - TR P S ot S e t;f“ ‘__,-;-:__. o
WBRN | RS | BEES BT i3 ‘?ﬁ g V=T SEETEOR | ey gy | 5 i o & s o |2
BERES ; 7 7
(t) (kg./ ma) (hr) (%) (%) pE 6 bhr) | wwmrrnmsosl  ®ms e || ma o0 || |ma 00 |0
74B1 5350.0 33.000 2877 .600 39.0000 52.7000A 0.32400E-02 2.000 1.5920 251.000Q 1212.2000 3
. 7.6040 4.1190 25.6850
f
s
o
|
OHRBIEINE @ B
l: tn Air B: In Ar i} B Adiilolis
2: En Stagnant Na 9: 1ln pile A B C
3: In Flowing Na i) MERBAoRS
4: In Mot Lab, BM WM Bond HAZ
5: Ia Vacuum
6: In He 10: Othars
7: In N2 }

900-G6 0SFE6Nd ONd
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Fl:ay—-7(1/2)

SEATALTE + HRYOLIRNT (550°C = SO00LFRD)

FER&EBHBHHRT -7 v —+F (F 1)

O MERZIORM J 1]

bR i

gy @

fuiFze FEDFl

; ; — = ~ =
BRI BELD | i B ) — ot o —&2 7 | DNl ey | F | BARERSIMCH o Q!ﬁ
HEN®RS i 7
y ] ]
(T (kg mm’) (hr) (%) (%) | (6 hr) | ammTHmaos, B 08 7|, A0 | L|ES 06 5{
FMABAL 550.0 40.000 0.300] 35.6000 746.50008 5.000 0
19.6250
FMABAS 550.0 33.000 1979 .800 4&0.5000 53.1000A 0.45100E~02 5.000 1.27890 400.000 &40.000: O
16.6980 3.0620 24 . h620
FMABAS 550.0 36 .000 260.900 49 .5000 70.90008 0.89300E~01 4 .000 0.0014Q 15.000 1
15.0710,
FMABA7 550.90 30.500 6£180.199 30.5000 46 .80008 0.15800E-02 3.000 0.4650 720,000 2960.000 1
2.8250 4.8920 15.3180
OQHEBRERS @ BirirdE
1: In Air B: In Ar i} BM, apEnolie
2: 1n Stagnant Na 9: In phle A B C
3: 'a Flowing Na i) HFEMNOLS
4: In Hot Lab. BM WM Bend HAZ
5: In Vacuum
6: In HNo 10: Othears
T: In N2 )

900-66 0S76Nd ONd



__L 8._

FBRE&EMMBERT—7 -1+ (F 1)

Fl:o9-7(1/2) I

SAERBAER  HY2LEZITT (B00°C X 50008}

@ SIS | 1| . o . :
Bt ERiE EAS Y R IETSER Bl ) @ﬁ)& » e | e ﬁmm(?féolnsﬂn -7 Y- § Ml cn o) | & nmrausml:mf{}
BRI T VT min 4 z "
(t) (ke mm’) (hr) {25) (%) el 96 h 1) | s TEER ) e 00 | LlEA o0 || ES 0 M
FMABAB S00.G 28.000 154 .800 &60.2000 74.90004A 0.16700E+00Q 2.000 1.4300 12 .000, 82.000 O
: 7.0740 13.8840 37.8100
FMABASQ H00 .0 25.000 834,500 42.2000 64 .90008 0.24400E-01 3.000 0.7290 60.000 420.000] 1
5.6720 10.4220 25.3770
FMABBO 6500.0 23.000 2492 .900 40.5000 4646.2000B 0.83000E-02 3.000 1.6640 330.000 1340000 O
4.2390 11.485¢ 23.1120
FMABB1 500.0 22.000 4309.000 47.3000 41.2000A 0.45500E-02 3.000 1.3290 410.000 1920.000 O
3.7980 8.9230 33.2500
OHEBIEMA @ W EE
I: In Aiz §: In Ar i) A Bolubollés
2: 1n Stagmant Na 9: |In pile A B C
3: 1n Flowing Na i) WFERRBToRg
43 [n ot Lab. BM WM Boend HAZ
5: In Vacuum
6: In He 10: Others
T: In N2 )

900-S6 0S¥6Nd ONd




FBREEHPMHERT — 5 v -t (F1)
Fl:zuy-7(1/2) |
TASRATALER : FMIDLERET (550°C X 200008
. - - N . bry Tt — —
WA | RRSAH | B Bl b (R | e v | BRIy |5 (o | 3 e o B
RRIES i ' i H o
(T (kg man’) (hr) (%6) (%6) it (%80T fremrwmacs]  ®ma o0 || s 0 |1 na o0 E
FMABBS 550.0 35.000 380.700 50.6000 66.2000A 0.46900E-01 2.000 0.5910 57.000Q 180.800
) 13.8280 8.6810 27.5000
FMA8B9 550.0 33.000 1197.300] 43.0000 S58.7000[A 0.13100E-01 2.000 1.5430 149.000 705.000 1
10.5340 ?.4320 21.491C
FMABCO 550.0 30.500] 5684.102 33.5000 44 .2000A 0.20700E-02 2.004 0.3650] 537.500 2820.100 ©
’ 9.9570¢ 6.0380 17.1400
FMABC1 550.0 29.500 7444 .699 36.2000 43.90008 0.19100E~-02 2.000 1.2530 856.100 4003.500| 1
B.4950 7.8470] 18.6050
OQHEBEEBK @ W |
l: In Alr 8: Ian Ar i) RUY Baruiyolld
2: In Stagnant Na 9: In plle A B C
3: In Flowlng Na i) HERBRKOES
4d: [n Hol Lak, BM WM Bond HAZ
5: Inm Vaicuum
6: I[n He 10: Othars
T

In N2

900-G6 0GP6Nd ONd



_.6 8._

FBR&EBHEPBHBT -2y (F1)
Fl:29-7 (1/2) |
FAERATALTE : FHPAREHT (B00°C X 200000
O RRIMS | 1| _ . e : o
BERIE | WEEA | B B K #h % | 7 VT FRETEON | ey y—r | 5 |wmnsnion | F |mmsanen o i
LT r H ; i
() g/ mm’) (hr) (%) (%) gl 96/ n 1) | nameriacel @ oo | L|ws oo | 1| ua oo g
FMABCA 600.0 25.000] 565.300 71.4000 72.50008 0.46900E-01 3.000 1.2930 48.700 236.500| 1
4.6910 11.2900 54.1260)
FMABCS 600.0 23.000 390.200 24,1000 70.8000B 0.31400E-01 3.000 1.3940 69.300 256.000 0O
3.6460 8.2350 10.8240
FMABCS 600.0 22.000 1377.900 29.7000 46.3000B 0.11400£-01 2.000 1.2650 180.000 496.100] 1
3.7970 5.8550 18.7830
FMABC? 400.0 21.000 5390.602 53.0000 61.20004A 0.42300E-02 2.000 1.7030 758.900) 2980.700 O
2.3800) 12.8080 36.1090
O HBETBEX @ W i@
l: In Air 8: In Ar i) B EaitRiloid
2: In Stagnant Na 9: In plle A B C
3: In Flowing Na i) HFIuEORE
d: [ Mot Lab, BM WM Boend HAZ
5: In Vacuum
6: 1n He 10: ODthars
T: 1In N2 )

900-G6 0GPENd ONd
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—
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w
i
2
1¢°

1995.03.23

<&iln Alr at S00C
Q:ln Air at 550C
®:1n Sodium at 550C
A:ln Air al 600°C
A:in Sodium at B00T
O:Tn Afr at 650TC

Ll ¥:in Alr at 700C

Or:ln Alr al 750C
O:1n Alr al 800C
&:1a Aie at 5500
&t in Alr at 600C
&:1n Air nt 550
&:ln Air at GOOT

As=Received

] Sodiun Exposed
{ H000Chr}

j Sodium Exposedd

(20000}

F— T T T

5q (800°C)

Material :316FR( Plate
Heat No : B7

Sk (500°C)

(550°C)

3r (T50°C)

— :Calculated from interim creep ruplure equation

2 T N N B B | L r TR

Sz (700C) |

10’

B:¥YBTYBTTRST.DAT

5
10°

10°

Time to Rupture

& =

10
{ hr )

R—1 KGIHECFFUIAMIBEEE3 1 6FR (BTE— 1) 0F ) — 7Hli

900-G6 0G¥6Nd ONd
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«
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[4a]

ar

1
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BIYBTYBTELNG. DAT

1995.03.23

OO T T LN et b | T T — F Tt T T T T LU B B S B A | T T T T T T 711

Material :316FR( Plate ) ’
N Heal No : B7

:In Afr at 500C 1
tIn Afr at 550C
:In Sodium at 550°C =
:En Air at §00C

!in Sodium at BOOC As-Received
sfn Alr at §50C

sln Alr at 700C

tln Air al 750C

tln Air at 800°C

tln Air at 550°C :I Sodiun Exposed
tIn Air at BOOC { 5000hr)
tln Air at 550°C :] Sodium Exposed
sln Alr ot 600°C . (20000hr) I

80

@
p&pSOC<Drreco

20

80 | O -

A
a0 o © 40 L ®o i

O 3 1 TR T R T W | 2 ] TR SR B I A | ) . T B S B A | . 1 s L. 13y

5 5

Time to Rupture ( hr )

B— 2 REPBLUF YT LPEBIFZ3 1 6FR (BT~ 1) OF Y — 7
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PNC PN9450 95-006

1985.03.23

, .
10 8 F T T T H LR ll T T £ T T T l" T 1 [ T VOET II T T [] T T T & 7]
6 I 3
4 B Material :318FR( Plate ) ]
i Heat No : B7 8
2 F .
0
U E
6 [ 3
- 1 1
— ™ -
i 2 A
=~ -1
10 F 4
—r 8 r -
6 r ]
(] 4t :
+ B -
]
a 2 b J
o, -2 | -
© 10 s F 3
[¢H] & - 3
5 af :
> 2 i
o
o] -3
[J] 10 E -
- st ]
6 .
“x 4 [l ©:ln Air at S00C b
|| ©:in Alr at 550T lac=i
@:1n Sodjum at 550C 4 &c -
2 A:in Air al 600T d 800°C
A:in Sedium at 600T As-Received 750°C
-4 L B:ln Air at 65T - NG,
10 8 Fl ¥:1n Air at 700C JQOQC
s Fl O:tn Atr at 750C 620°C
7] O:1n Alr al 300C 600°C
T @& 1n Air at 550C 7 Sediun Exnosed 550°C
| 2:1n Alr at B00T { 6000hr) . . . . e
2 H &:1n air a1 ss0T Sodium Exposed |[— :Calculated from interim creep strain equation 1 300°C
A ln Air at B800C . 1200004}
-5 L [ L 1 Lot ][ 1 I3 ] 1 1 III 13 1 1 1 111 !I L 1 L 2 | )
10 1 2 4 6 8 2 2 4 & 8 3 & B 4 4 8 8 5
10 10 10 10 10
Time To Rupture { hr )

K—-3 RJ[FBLIFFPYTLFIZEFE316FR (BTk—h) OEHEs Y —7HE

B:¥BT¥BTRATE.DAT
- 49—




PNC PN9450 95-006

22 FBREEHEHEF—4o— |

BOE~F (40mt)

U,
(1) FBREBMEREF— 72— F (B1, B2 : T/H) v §5
(2} FBREBHMBEEBRFT-7v—F (D1 :BEBF) e 47
(3) FBREBMEHFEBRFT -7 —F (Y :F FUTLERE) e 50
(4) FBREBMBHEBRF—7>—F (F1 : Y= e 59
R A b
Bl-4 RKPBLUTMIA dicEid 2316TRE8L-} ) O 7V — FTIEETHRE oo 61
B-5 XxhBROTHIL B 5316FRMBOE-F ) D7 Y — TREHTHE oo 62
B—6 AKbhBLUTMIL icdsid B316MRBIE-} ) OEH 7 Y ~ THE oo 63



_.g P —

FBR&EMMBRHEF-4 -t (B1)

Bl (1/2)

O HH | @uinX 5} # M o & (m) WS F 4 MEBEABI LY — PN E=+No

11 1 40.000,; 1000.0600p, goarQ. D x 1000.000 4, |SUMITOMO METAL BE4E 10F] 190 [B8-DNBS~1019[50492

MELBIATALE | BERSSYHIGLY | SREN - [EAELE ERTIS A | i} 7x 34 HE (%) FERAEEL: (107 %)
WIS 64304 A 5.000{ F A 0.000 | B c.000 | C 0.000 | Total 0.000
bl n = A D T ¢ BB K B #® 1k B Ok "'\ &
® b Ha : 9 Fepd 1 h H inl - ! 4F i = 142 P
ol R H oo [mmm o PR R @ o) [menm o PR (D8R m o) [remm o |O8B 8
()] s¥ 1050.0 1.000 | wa [(2) (3}
() (8) ®)
B8
2]
ﬁﬁ
b
i1
=
® EHHM @ WHE5H @ #Hhan® @ ®BHEE
1 :5US304 1 tHet Reolled Q : Quench AC: Air Coal
2 :5Us316 2 :Cold Rolled N : Nermalize FC: Furnace Coaoal
3 :5US321 3 :Ferged T : Temper WQ: Water Quench
4 :+2.258Cr=-1Ma 4 :Tube ST ¢ Solution Treatment 0Qs:s 01l Quench
5 :INCONEL 7118 5 BEguivalent Tube STT: Stabilizling Treatment BC: Blast Cool
B :9Cr-IMo 6 :Pipe 1A ¢ Isotherma! Anneal MC: Mitt Couol
T :Mod. 9Cr—IMe T :8lar FA ¢ Full Anneal
g8 :9Cr-i1Mo~Nb, V 8 :Casting A : Aancal
9 :9Cr-2Mo ¢ :Ming SR : Stress Raliaef
10:9Cr~2Mo~Nb. V
11:316FR I0:0thera o] : Others
12:0thers ) ) ( )

900-¢6 0SP6Nd ONd




FBREBHHHEBT -7 -1+ (B 2)
B2 &4 (2.72)
B B AT 4R M
(2 — bR
5l i En B B 3 OB
O HMHHE | 5B rw:mzmmﬁml RREW (T)  [0.2%EH Ge/mm) |3IEME (ke/met)| BEHT (%) | 0 (%) QRERIE W&
J 10 N 20.0 30.000 59.500 52.500 HE 159.000
il %2 s g ® <€ o0 H ¥ ®X "%
O WREE] B H M OE U (T %&?5:{2:::—— MRER |9 &% F @) P T{UT{RT|MT|V T [Bend [DimeclFtar [Flat HydroM Erc] o
YES | YES YES YES YES
14 4t IS st L a d | e (wt %)
a4 i Bom C Si Mn P s Ni cr
SUMITOMO METAL 0.01000 0.47000 1.05000 0.02400 0.00100 12.31000 17.58000
Mo Cu v Co Ti Nb + Ta w B YR
2.46000 0.06000
As Al sol Al total N sol N total o]
0.10000
7 = I # Check {w £ %)
s W B W c ' Si Mn P s Nt cr
SUMITOMD METAL 0.01200 0.47000 1.04000 0.02400 0.00100 12.25000 17.61000
Mo Cu v Co Ti Nb + Ta W B B
2.48000 0.14000 0.04400 0.06000 0.00100 0.01000
As Al sol Al total N sol N total 0
0.00400 0.10000 0.00560
@ HEEITIH @ s AERAE @ EDMLOHE R
J:J1s HB :Brinell PT : BEAIRELD Bend, -l b M. Etc., : =29Fzu2
ATASTM Ny :Vikers UT : MosEERS Dimen, : kR o.M RAPARRME
S :Shora RT : MMMGSHINM  Flar, @ MLEYIR
O:0¢thera IRB:Rockwel ] B MT : EIREHIK Flat, s MR
) HRC:Rockwall [»4 VT : HuBEf Hydro. s REENGER

900-G6 0GV6Nd ONd
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FBR&EEHBERF—7 -+t (D1)
D135y (1./1)
o E A b
Olampr @ @ | z@mpon oA % (m) 17/ I SR ) B oW oW I
0 oy T (B[R - FRAE | I
0 Dol 5w |EisaRLd s (o) | Bagn (Tasse|Frass Qul pren Pow B B
BM | J 2|L PG 50.0000 10.0000 50.0000 3 1 iE J A
L ANES
H, B o) & = i
BERNE S
FNF8AO FNF8A1 FNFBAZ2 FN‘FBAS FNFBA4 FNF8AS FNF8AS FNFBA7 FNFBAB FNFBA9? FNFEBO FNFBB1 B8
FNF8B2 FMFBB3 FNFBEBL4 FNFBBS FNFB8B& FNF8BY FNFBCO FNFBC1 FNFBC2 FNFBC4 FNF8C5 FNFBC® B§
FNOBAOD B3
O i @ Bz @F W ir & @EB FMH @@ R, E L LY |® UaB @V N —XDEE
BM: Base Metal Ji JIs 1: 074t L: Longitudinat AM: As Macechined 1: V-Notched 1: woe
WJ: Weld Joint A ASTM 2: 174t T: Transverse P Polishing 2: U-Notched 2: ~p-—xX
DM: Deposited Matal 3: 120 ¥: Vartical E : Eloectropolishing 3: Smeath 3: wa ~o-%
WM: Weld Meotal 43 3/4¢ PG: Paper Grinding d: Arc¢—Notched {1 MWL
§: 44
D: Others 6: Qthers Q Others 5: DOthers 5: QOthars
) ) ) ) )

900-66 0G76Nd INd



D1 :¥8k (1/71)

FBReEBHMKEBRT -5 ¥v—+ (D1)

PEAE
gﬁmm&g gmgﬂz # W@ a8 BB ATE (m) 7 I 7 5, B M om I
| Y 9 et —
8 Ruel s [@FaR Jas G | mane [Fa848 | 26888 Uy | pupn bin 5 B
BM 14 2L PG 30.0000 6.0000 30.0000] 3 4 ﬂ: ﬂ &l
. SIS
B Bt I & = YT
HHEN RIS S
86A2 8681 8682 B8
l
o
co
|
@ i H @ BNKE QRN 8 @R® F M@ @® LB HEEY |® WL @y Nt — XD
BM: Base Matal Ji: JIS 1: 0/4¢ L: Longituadinal AM: As Machined 1: V-Notched I: ww
WJ: Weld Jolnt A: ASTM 2: 174 T: Transverse P : Polishing 2: U-~Notched 2; ~g~X
DM: Depesited Metal 3: 1/2¢t V: Vertical E ¢ Electropoelishing| 3: Smooth 3t W KRBO-X
WM: Weld Metal 43 34t PG: Paper Grinding 4% Arc-Notched 4: KL
S5: 474t
Ot Others B: Othersa QO 2 Others 5: Others 5: Others
) ) ) )

900-96 0G¥6Nd ONd
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FBRE&EBHHEHEFT -5 v -1 (D1)
Di :HBKF (1/1)
hE A
Glampe [0 O | %@ = B KRS E (m) W& b g W om I
: Tk i3 X —X]
B Buel 5w |E5aR,,] Be (o) ]| Bame [vosse|vasss Qu | prgn pow 2 B B
BN | 4 2|L |P6 50.0000 6.0000 50.0000 3 1 £ H H
. FHLNES
Er i R & 5 X i
ST 5
FNABC3 FNABCL FNASCS FNABBY B8
®© HH @ BrZ ORmM & ORI F M| @@ LB EEW |[® DB @Ay 1w — XD
BM: Base Mctlal J: JIS 1: 0741 L: Longitudinal AM: As Machinod 1+ V-Netched 1: wx
WJ: Weld Joint A ASTM 2: 1741t T: Tranasverse P : Polishing 2: U-Neteched 2: mp—xX
DM: Deposited Matral 3: 1/2¢ Vi Vertical E : Eloectropolishing|] 3: Smooth 3: v ~p=-xX
WM: Weld Meotal 4: J/4¢ PG: Papor GCrinding 4: Arc—=Notchod 4: @b
5: 4/41
0: Qthers §: Qthars QO : Others 5: Others 5: Othars
) ) ) )

900-G66 0SV6Nd ONd
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FBREMHBBART -9 v—1 (Y)
Yoo b o naEht (1/1)
O3 2 Br MoOE ¥ @ OHE EE BB B M EhifHMs4ER B HTHERA
L SETL1 T82 ss PNC/MDS “PNC/MDS 89 #£09 A 19 B| 93 408 f 20H
A O A HHrERE SEAE REEM (b)) BF (T) Tl (m/s) | R RS
£ B £} 20000.0000 556.000 1.000 P R
0. C IA=nFFT7yTERE
F T (ppm) | @ ZE (ppm 2 I EHE (ppmi| IR ZE (pom) S O % SEE (T i = (L)
120.000
# & & 5
FNABB7
@& H @K
L: Loap SS: Stalnless Steel
P: Polt CR: Chromium Molybdanum Stesl

0O: Others

BM: Bimetallic

O : Cthors

900-66 0Sy6Nd ONd
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FER&EMHERY -5 vy—1 (Y)
Y:+ b )o@t (1/1)
O £ Br OB ¥ i @A Eal o T Bk EA R RTHEAR
L SETL1 183 §S | PNC/MDS PNC/MDS 89 F£09 A 19 H| 93 4£oa H 208
2 8 5 m ATEKRE SrEAH BEEmM (hr)| B (T HE (m/s) 3 R
£ A H| 20000.0000 600.000 1.000 _
Q. C AN FF Iy TR
EXHE ppm | B 2 (ppm) N 3 EBE pom| B ZE ppm S W & FEHE () fm % (%)
120.000
i % K 5
FNABC3 FNABCA FNABCS
O X 5 @ M 1
L: Loeop 55: Stainless Steel
P: Pot CR: Chromium Molybdanum Steal
BM: Dimotallte
O: QOthors ) Q9 : Othars }

900-56 0GP6Nd ONd
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FBREEMMERT -7 v+ (F1)
Fl:29=7(1./2) I
SRERNIAAEE : S AN E
@ MABOL | 1| R . ‘ S
A A = . - - . T It - = [§
HEEK | Bombh | Bulirisnd TS Y @;& e e insthveil B L T e
K EE { H z
() (kg M) (hr) (%) {%5) @l %6/ hr) | pemeriEacs) B 00 [L]m3 (98) j A (%) E
FNFBAQ 750.0 11.0040] 104 . 400 132.2000 85.3000[ 0.3080C0E+00Q 2.000 0.1489 2.000 27.000( 1
0.2500 8.5230 123.2790
FNFBA1L 750.0 2.000 331.800 106.5000 88.9C00B 0.10100E+00Q 1.000 0.23890 10.000, 66.000 O
0.1110] 6.8580 99.2930
FNFBAZ 800.90 5.000] ~667.600 0.56800E-01 1.409 0.3040 50.009 270.000 C
0.0540
FNFBA3 800.90 8.000 65.900 128.4000 91.50008B Q0.59300E+00 1.000 1.000 20.800 0
0.0950
FNFBAL 800.0 5.000 636.100 138.2000 85.4000B 0.578B00E-01 2.000 0.4160 80.000 307.000 1
0.0420 17.9330 119 .8090
FNFBAS 800C.0 3.500 3102.300 123.9000 71.3000A 0.10000E-0Q1 2.000] 0.2790 230.000 1310.000 0
0.0440 13.30t09 110.2760
FNFBAS 750.0 7.000 1147 .500 134.6000 83.3000A 0.244800E-01 1.000 0.1280 12.000 300.000 O
0.0910] 7.5850 126.79460
FNFBAT 750.9 5.000 5461.000Q 113.5000 72.3000A 0.2010CE-02 1.000 0.0610 30.000 405,000 O
0.0180 1.0070Q 112.4140
FNF3AS 700.0 17.000] 70.700 126.3000 BC.6000[A 0.31830E+00 3.000 00,5820 4.000 14.400 1
2.86820 4.7830 118.0730
FNFBA® 700.0 15.000 199.800 106.7000 80.40004 | 0.13500E+00 3.000 0.3870 4 .000 50.000 O
1.7160 6.946460 97.6510
FNFBBO 700.0 12.000 BL3.900 110.7000 79.5000A 0.29900E-01 3.000 0.35890 50.000 190.000| O
0.24B0 5.9050 104.1890
QHABRTHEX @ W iE
l: In Alr 9: In Ar iy RBU #axuirons
2: In Stagnant Na 3: In pile A B C
3: Ia Flowing Na ’ i) BFRRNoRs
4: Ia Mot Lab, BM WM Bond HAZ
§: 1n Vacuum
: 1a He 10: Qtheras
7: 1n N2 )

900-66 0SP6Nd ONd



Fl:ﬂu—7(1/2)|

HRRIAARD Wt ANE £

FBRE&EEBHBHRT -7 vy—1 (F1)

O HBEEHA | 1|

Mgl | Rmbh | MR | BT U e e il I 22 Bl 8 L 3 (TS i
W BT : min : :
) {kg/ mm’) (hr) (26) (%) i (%6 h ) | umisETinRs G w00 |1|Es 00 |1]|za o0 E
FNFBB1 700.0 11.000 1930.400 130.7000 78.4000A 0.18700E-01 2.000 0.1240] 30.000 430.000; O
0.1690 8.2540 122.1530
ORBEMA @ Wt
In Air 8: In Ar 1) B, EaRayole
In Stagnant Na 9: Iln pile A B C
In Flowing Na i) WTFRRIYomG

—- o th e W R

In
In
In

flolt lab,
Vacuum
He

N2

10: Othera

M WM HBond WAZ

800-66 0S¥6Nd ONd
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Flizy=7{1/2) I

ST : AR S

FBREEMMMBRT -5 v —+ (F 1)

© KB l 1 R RS Tt S et R
HERIRIE BSEIA Bk B A TF %o | TV 7R HEETEOM | _ypy—y | F (messiine | 3 IiHlén#lliknnt?r
I ES 3 2 7 -
{t) (kg mm’) (hr) (%) (%) | Bhr) | ammTEs0e) B 06 | L|EH 00 j B (%) %’{
FNF8B2 500.0 28.000 726.200, 46 .6000] 67 .7000[ 0.11500E-01 3.000 0.2330 20.000 200.000Q] ¢
10.6280 2.5060 33.2330
FNFBB3 600.0 23.000 4810.301 61.0009 61.0000[4 0.30900E-02 2.000 1.0360 180 .000] 1360.000; 9
5.3530 4 .4020 50.2090
FNF8B& 600.0 21.000 13423 .898 54.1000 62.00008B 0.10500E-02 3.000 0.48%0 580.000 5570.000; 1
4.7600 6.0490 42.8020
FNFB88B5 650.0 17.000 1416.100 56.4000 73.2000B 0.14600E-01 2.000 1.1880 46.000 575.000| O
2.3830 8.5810 44 _ 2480
FNFBB& 650.0 14.000 7092.699 81.3000 73.7000A 0.20300E-02 2.000 0.7100] 390.000 2330.000) 0
1.2200 4.9770] 74 .393Q
FNFEBY 650.0 12.000 13%09.199 107.00G00 70.80008B 0.68700E~03 2.004 0.4670] 800.004 3100.000; 1
. 0.2530] 2.3310 103.9490
CHRIMR @ BEE
l: In Aifr 8: In Ar i} BY 2oty ons
2: In Stagnrant Na 9: In pile A B C
3: In Flewing Na ) 1}  RFRWoRs
4: la Het Labdb. BM WM Bond HAZ
5 1ln Vacuum .
6: In lle 16: Othera
T: 1n N2 )

900-66 0S¥6Nd ONd
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FBR&EEMBHET -5 ¥ -}

{(F1)

HERNME AN E
@mmmal 1’ L T AR R T L -
B BRIEN BT R Bl ) ?&W ity ) —igge | BERTEOMM |y y o 1 5 s o | & | imsicn o fg
BRSNS £ i 4
(t) (kg mm) (hr) (%) (%) grE (8 hr) | pEsTRES o) E5 (%) j Ea (%) j B4 (%) g
FNOBAO 550.0 33.000 3403.800 41.1000 54.5000[8 0.19700E-02 4.000 0.7150 350.000 1410.000 ©
12.6620 2.9790 26.3180
I
o
(]
|
OHEIMA @ BWiuE
1: In Air g: In Av i) R, @aighols
2: Imn Stagoanti Na 9: In pile A B C
3: In Flowing Na i) WFRS oS
4: In Hot Lab. BM WM Bond HAZ
5: 1n Vacuum
G: In He 10: Othaoars
T: In NZ )

900-S6 0G¥6Nd ONd



m.g g._

Fl:?U—f(l/?{w

HBEPIE AN ES

FER&EMHEART—9 ¥ -+

(F1)

In NZ

O RRREAT | 1[ U e e e e e o
. s B - . - - 4 S T E DM = = 55
SRERRE BEBH B RSAA BT ) @ |y g gy | HEETEOMIE ey o | 5 Do o] 2 | B o Fé«
SR ES B {min} z 2 bt
() (kgg.” mon’) (hr) (96) (%) iy 8/ hr) | peETiEscs)  m@s 080 | L|EH 00 | L|EA 08 |m
FNFBCO 550.0 28.300 29027.398 46.5000 44 . 70008 0.25000E-03 5.000 0.5920 1020.000 638.000 2
B.4320 2.460%90 34 _8470
FNEBC1 600 .0 20.100 21116.301 59.2000 62.1000A 0.45300E-03 3.000 1.0380 2962.500 10777 .500 1
3.9080 5.0790 49.1750
FNF8C2 650.0 13.100 B&B7.199 74.6000 67 .1000A 0.13600E-02 2.000 0.7130 530.000 2420.000 ©
0.4940 3.4980 19.8930]
FNEBCH4L 550.0 30.600 10418.898 33.6000 L3.3000A 0.46900E~03 5.000 0.5030 560.000 4£420.000 1
11.1620 2.2780 19.8570
FNFBCS 400.0 19.200] 24832.602 51.1000 -64 .7000A 0.41500E-073 3.000 1.0780 3535.000 12339.00¢C 1
3.2170 5.3220 41.4830
OHBIEEK ® Bk 6 E
1: Ia Alr In Ar 1y BY, SarByoRs
2: In Stagnant Na In plle A B C
3: In Flewing Na i) BFERRN ol
4 Ian Hot Lab. BM WM Bond HAZ
5: Ia Vacuum
§: 1n He 10: Others
1:

900-66 0SV6Nd INd
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FBR&EMMBABT -4 v -+ (F1)

Fi:90—7(1/2)l

FERITAARE : S AREE

O KRR I 1|

900-66 0GP6Nd JNd

aERiR N BELH B RERd Wy ey @ | sy - BEETEOML | ey -7 | & [messnioo| & |mssiio o o
HRHES e mn 7 H
() g/ mmn) (hr) (26) (%) ey (%6 hr) | amsTMESG6) B 00 |1 |®B 08 || TS
FNFBCY 600.0 20.500] -3029.509 0.105Q0E-02 3.000 0.4260 610.000
4.3130
D HEBRBEHK @ kW b T
1: 1a Air 8: In Ar i} RM, maiiuakolid
2: In Stagnant Na 9: Ia pile A B C
3: In Flowling Na i} BFRRoNS
4: In Hoet Lab, BM WM Bond HAZ
51 In Yacuum
B: In He 10: Others
1T 1n NZ )




FBR&EMMMEET—5 -1+ (F1)
Fl:29—7{1/2)
HEANLE « ST AhE
o wwsma | 3 | LRI B e R T
BEERIR BTN B RS Bl eF i) ?&Iﬁf RS ) -~ ﬁﬁ’f‘éﬁ"’*"ﬂ —®29—7 | & |[UBesicn o | ® | BUISMIC 0 Q;r
KRR ES 7 i
(r) (kg/mm") (hr) (%) (%) fE| (%8/hr) | aEsTiEA% &2 (%) j B4 ) ,f, Ea (96 g‘(
IB&6A2 550.0 30.500 100468.301 0.561900E-03 4 . 000 0.46780] 885.400 &
13,6880 2.3130
R&B1 550.0 33.000 3886.100 46 .9000, 54.7000A 0.14600Q0E~02 3.000 0.6930 281.000 1519.800 4
13.7610 2.7300 29,7160
B4B2 600.0 23.000 4055.300 57.2000 62.2000R 0.30500E-02 3.000 0.7900 193.700 1041.500 1
7.3380 3.3780 45,6940
OHBEMHE ® W@
12 In Abr Tn Ar i) R, AekwholRs
2: Ian Stagnant Na In pile A B C
3: In Flewing Na i) #WFRBRSoNg
41 In Hoet Lab, BM ‘WM Bond HAZ
S: In Vacuum
6: In Hae 10: Othera
T: In N2 )
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FBREMHBEERT - -1t (F1)
Fl:29—-7 (12}
FAERRTALEE : FMISRIRET (550°C X 20000850
O mppmm | 1 L BT T R B e SR e e e , _
MR | RESH | S BT Beb fi)’m s ) g | SERTEOUIN | _epy {5 Tiesiicn s | 5 fongsamon o o
MR ES I i i i
() (kg mm’) (hr) (%) (%) i (%67h r) | im0 Ta (%) ff o (96 j 5 (%) !'-"'
FNABB7 550.0 33.000 2185.3090 46 .9000 69.0000A 0.51500E-02 2.000 1.8%930 277.000 672.500( 1
10.8534 3.6670 30.4870
QABFHEX @ Bl
1: In Air 8: In Ar i) B4 Bainiolid
2: In Stagnant Na 9.: In pile A B C
3: In Floewing Na i WFHRRA ol
4: In Hot Lab, BM WM Bord HAZ
§: ln Vacuum
6: tn e 10: Qthars
T7: 1n N2 )
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Fl:z9y=7

(1/2)—|

SUERATALER © HMULIEHT (600°C % 20000850])

FBR&EBHMHEBT -7 y—+ (F 1)

@O BBRIHR I 1I L KR ATARRS SEERTRE [ R ML :
IR W | BIFRO ey y -y | SERTEOMM |, o To 5 |meessines o [
RS 5 5
(t) (h ) (%) (%/hr) | mmrwmace  ®s 09 || Lles oo [§
FNASCS 600 .0 269.100 64 .BOOOQ 0.72900E-01 3.000 0.8450 107.300
6.7400 £9.1960
FNABCA 600.0 2601.700 67.6000 0.76900E-02 2,000 1.06%90 803.300
3.5560 56.5960
FNABCS 600.0 6312.301 62.4000 0.31400E~02 3.000 0.9080] 1834.700
2.4200 $3.1320
OHBRFMER @ wmwmiE
In Alr : ] 1} B, BalBiolls
In Stagmant Na 9: A B C

In Hot

la Ha
In N2

- B L B3 e

[n Flewing Na

Lab,

In Vacuum
10:

i) HFRRKom&

BM WM Bond HAZ
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( kg/mm® )

Stress

10

B:¥BBYBSCRTR.DAT

1995.03.23

PEOOCADr>O0

tIn Alr al
:In Sodium
:ln Alr at
:in Sodium
:in Alr at
sln Adr
tln Adr
tIn Air
tkn Air
cIn Air

80T
at 5500C
600C
at 600C
650°C
700C
750C
800°C
550°C
600°C

As-Received

:' Sodium Exposed

3= (800°C)

LI T A

Material :318FR¢ Plate )
Heat No :

— :Calcelated from interim creep ruplure equation

[T B T |

Sz {750°C)

Se {550°C)

Sz (G0O°C)

Se {650°C)

Sk (T0C°C) |

BJ— 4

s

2

10

Time to Rupture

( hr )

5

10"

KEPBLUF MY APIZBIFE316FR (B8 —F) 7Y~ TR
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1995.03.23

200 T T T 1 T L) T E Li T L) T T 1{ T |I ¥ T T T T T LI ' L) T 1 T T T T T
] Material :316FR{ Plate ) T
L Heat No : B8
—~ 150 |- -
)
o
S B O N
O O
o I Q v 1
© O
4
o i \v4 O J
e v 0 O
S 100 [ -
m =
Q
' | O
2 0
o r & I
o
L - A AN A iy .
50 I [071n air at ssoc A L) o O ]
®:In Sodium al 550C O
B Acln Air at 600C
A:1n Sodium at B0OO'C As-Rece ived e
- O:In Air at 650C
Viin Air at 7007C
| | O:ln Air aL 1507
O:1n Afr aL 800 J
@:In Air 2y 5507C J Sodium Exposed
3 & ln Afr al BOOTT ' .
0 1 1 1 L L L l II (] L 1 1 1 1 ] II i 1l ] L] 1 1 1 II L ] 1 L 1 1 L1
5 5 5 8
10' 10° 10° 10" 10°

Time to Rupture ( hr )

B—5 KR&PBXUF M) T APICBI2316FR (B8kE—1) @Y — 7k
B:¥BB¥BBELNG.DAT
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1995.03.23

550°C
at 550°C
800°C
at 600°C
B50°C
700°C
750C
800°C

As-Rece ived

550C J Sodium Exposed

600C

~— :Caleulated from interim creep sirain equation

1

I (RN IR |

LI T I I |

T T

Material :316FR( Plate )

Heat No :

B8

N S N B )

1

1 R R RS

ac=1
800°C
T20°C
T00°C
630°C
£00°C
550°C

1
10, g :
6 -
a P
a2 P
0
10B
6
- 4
[
S 7
R -1
> 107
61
@ 4 r
= |
[}
4 ar
~2
o, L.
© 10 8 [
[<b] 6 I
[ d:
O A
> 2 F
=)
[ -3
o 10 s E
+—= P S
%) N
s F
3 O:ln Air at
2 b @:ln Sedium
A:ln Air at
-4 A:ln Sodium
108:_ O:ln Air at
s [ V:in Air at
o O:in Air at
A T O:in Air at
[ | B0 Air at
2 | Heln Air at
107 *
; 4
10
B — 6

B:¥B8¥BS8RATE.DAT

6 8

10°

6 8

10°
Time To Rupture

2

6 8

10°

{ hr )

1
6

8

10°

AREFBLIUF M) LB IFA316FR (B8k—1F) OFES ) —THE




PNC PN9450 95-006

2.3 FBRzB#HMEBRT-52—

JAE~F ( Hmt )

%) b
() FBREBIREBRT -2~ F (B1, B2 :HEM) e, 67
(2) FBREBMHRRT -5~ b (D1 EEB) oo 69
(3 FBREBMEEBRT -/~ b (F1:20—7) e 70
{4 b

B—-7 AZHICHEFZ316FR (JAE—F) OF ) —FRHEFRE  eemereeeee T2
-8 ARXCHFIZ316FR (JAE~F) ©OF Y — FREFHHIE  eeveeeemeenee 73
E-9 AKKHIBIFZ316FR (JAE—DF) OFET Y ~THE e 74



_.L 9,_

FBR&MUBHERT -7 -1 (B1)

Bl :dkt (1.72)

MR | @REIZ S #FOM O o (m) WoBm % 2 MBEAR T LYy — PN & — o
11 1 50.000,; « b, dorQ, D % ¢ BUMITOMDO METAL ﬂi H =] 50492
MELRIATELE | BUGED MRS | Bk - [EEELL oM N K N 7254 ML (%) JEaEAERE (%102 %)
JIS A F A B C Total
pal £ v B R OF K B & F = # oA F B o o® & W
| . o Dy H o, @ D 1 . I - :
Vo | @R oo [mma o PR @A o) w0 @S | B8 B = o) {memg (| OB H
(1) (2 3)
() (®) ®)
JA
#
ik
bl
i
5
@ s HW @ WHE 5 @ #Hpm @ rnsE
1 505304 1 sHot Rolled Q ¢ Quench AC: Air Ceol
2 :5US31§ 2 :Cold Roeltled N t Nermalize FC: Furnace Cool
3 ;505321 3 :Forged T : Temper WQ: Water Quench
4 32, 25Cr~1Mo {§ :Tube 5T ¢+ Sotution Treatment 0Q: Oil GQuench
5 ;INCONEL T18 § :Hguivalant Tuboe STT: Stabilizing Treatment BC: Blast Cool
6 :9Cr~|Mo 6 :Pipe IA ¢ Isothermal Anneal MC: Misit Cool
T 1Mod, 9Cr—1Mo T tBar FA : Full Anneal
8 :9Cr=IMo=Nb V¥V 8 :Casting A t Annaeal
9 :9Cr-7Mo 9 :Ring SR ¢ Strexss Relief
10:9Cr-2Mo~Nbh, ¥V
11:316FR lB0:0Lthers 0 : Others
12:0thers ) ( ] ) ( )
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FBRABHMBBRT — 5 v — b

(B2)

B2 :3M (2.72)
B 09 9F M
(S o= b 30 IED
5] ik it 14 RE =3 i Li1g
O WA | B B jSpimseionil  RREE (C) |0 2%E ke/mo) [B1EmE (s mmd| BEBME (%) By (%) |(@WEHFHE -
i} " it B @ Z o M oE o &R
. - " Bt R -
O WMl 2% W g (v tke [ —m) VR (0 X F (@ [ TfuT|RT|M V T Bend Dimer[Flar [Flas [iydeop Ete| 0.
1t & i & Load i e (W £ 96)
5 4 BB c si Mn P S Ni Cr
Mo Cu v Co T i Nb + Ta w B B
As Al sol Al total N sol N total o]
4 % N9 £ Ch e c k (w t %)
s I B B o 5i Mn P s Ni Cr
' 0.01200 0.47000 1.04000 0.02400 0.00100 12.24000 17.56000
Mo Cu v Co Ti i Nb + Ta w B °p
2.46000
As Al so0l Al total N sol N total 0]
0.100600
@ HEHE @ W& WEEk @ OO
J:JI1Ss HB :Brinall PT : SAFHIKG Band, 1 R M Etc o wraFaud
AtASTM HY :Vikers UT : idsvaeieiiiieg Dimen, : +TiElkE oM HI o a o e
HS :Shora RT :  EANSSBNTE Flar. 1 LIEWIRG
O:0thars HitB:Rockwell B MT : HGIEHAS Flat, : aiAsR
N HRC i Rackwall € | YT & Hies Hydro. : HEKS

8900-G6 0GF6Nd ONd
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FBR&EEHHEHEFT—7 v -1 (D 1)
Db (171}
A
% i 1 L b gmﬂm{ * 0 A ® BB KT ® (m) 9 x %, B oM o T
2 =t T |56 1= P = o y
0 @u]suiEpaR, Jns (o | BaEe [vanae[vases Oy pran PR 5 B &
BM | J L PG $0.0000 6.0000 50.0000| 1 £ A B
HHMBNE S
Y 5% A i g % i
BHEBES
JA9LL JATLZ JAPL3 JAPLAL JASME JAIMZ JAOM3 JAGM4L JAON1 JAINZ JAGN3 JAONSG JA
© i @ Mz Q& W 4 i @KW K @i MW ELEY |® Bk @ o — X DA
BM: Basze Metal J: JIS l: 0/481 L: Lengitudinal AM: As Machined 1: V-Notched 1: ww
WJl: Wold Jeint A: ASTM 2: 1741 T: Transverse P : Polishlng 2: U~Notched 2: ~o=X
DM: Doposited Motal 3: 1720 Vi Vertical E : Electropoelishing] 3: Smogth 3: “wrt, mo—X%X
WM: Weld Metal 4: 3741 PG: Paper Grinding 4: Arc-Nolched 4 HL
St 4741t
O: Others f: Qthers QO : Others 5: QOrhers 5: Dthers
) ) ) ) )
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Fl:zy-7(1/2)

BERAIIRE T ARZEE

FBReRUMEBT -7 v—+ (F 1)

N2

© MBI 1 N _
= A 3 . - 5 =N = = El
HERIRIE Bt Tl B i O 5] {?&EB’ oty g | BEETEOME | e,y F (S o) | | BSOS ) e
WRKES ; , 7 )
(T) (kg mm’) (hr) (%6) (%) frml (%6 hr) | fEmTHES) @ (%) j, E 5 (%) j, LA (%) E}
JASLL 550.0 3I8.000 42 .600 33.4000 73.4000B 0.40800E-01 3.000 ¢.1810 4.500 18.400] O
20.9300 0.9280 11.3610
JASL2 550.0 35.000 385.900 29.3000 65.50008 ¢.18300E-01 2.000 1.2600 70.000 233.000( O
12.8920 4.45610 10. 6870
JA9L3 550.0 32.000 1660.200 25.4000 61.1000B 0.34500E-02 2.000 0.6970) 198.000 940.000; 0
10.7310 3.3010] 13.6710
JA9LL 550.0] 30.500 3929.700 22.1000 54.7000B 0.88900E-03 3.000 3.0%990 70.000 1870.C00 O
10.7740 1.8570 9.3700
ITAGM1 600.0 28.000 250,700 38.4000 48.9000B 0.56B800E-01 2.000 0.1530, 8.000 100.000[ O
9.3129 5.8770 23.058¢0
JAGM2 600.0 25,5040 786.200 38.3000 648.8000B 0.18000E-01 2.000 0.8370 40.000 250.000 O
S.8790 4. 7040 26.880(]
JAFM3 600.0 23.500 1948.500 29.2000 62.90008B 0.57400E-02 2.000 0.5790 110.0C0 740.000| ©
4. 4034 4. 4420 19.7760
JAPMA 600.0 22.000 6048 .500 37.7000 61.10008B 0.24100E-02 2.000 0.5290] 190.000 1720.000| O
3.93090 4L .3470 28.9150
JAFNI §50.0 20.000 493 800 61.5000] 73.8000A 0.42400E-01 3.000 0.3640 20.000 140.000 O
3.4970 6,1370 51.5020
JATNZ 650.0 18.00C0 1278.900 64 .4000] 75.2000[ 0.16800E-01 1.000 0.6100 50.000 290.000; O
1.9460 5.0850 56.75%0
JAON3 450.0 15.500 2840.700 63.4000 74.20008B C.70100E-02 2.009] 0.3260 BC.000 9460.000( O
1.1320 6.9380 55.0040
e T L @ Wi E
l: [n Air 8: In Ar i) R ksl ol
2: In Stagnant N3 8: In pila A D C
3: tn Flawing Na ’ ) HERRYoRS
4: In Hot Lab, BM WM Bond HAZ
§: In Vacuum
§: In Ha 10: Others
T:
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_.I L._

FBR&BHMHEBT—2 v -1+ (F 1)

Fl:29—7{(1/2) |
Hpipne I AhEE

MIRIE | SR | B BT BY ?w e il B e e e
WIS (I fla ? i

(T) (kg mm’) (hr) (%3) {%6) frml (%8 hor) | nisETIsEA ) LH (%) i A (96 i‘ma(% E
JAINS 650.0 14 .000 5084.801 59.2000 70.50008 0.33000E~02 1.000 0.3930 370.000] 1670.000] ¢
0.6800 6.0930 52,4279

OHBFTHEX @ W
l: 1In Air 8: In Ar i) R, Gariirole
2: In Stagnant Na 9: In pile A B C
2: In Flowing Na i) HFEREY RS
4: In ot Lab, BM WM Boend HAZ
5: In Vacuum
6: In Ha 10: Othors
T+ I[n N2

900-G6 0GV6Nd ONd
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102 A L} L) L} T T L} T T l T L) T L T T T T I L} T T T T T T T ] L T T T T T T T
81 Material :316FR( Plate )
i Heat No : JA
Gr History : As-Received
4 i
Sk (550°C)
- 2
g Sz (600°C)
b
.m
10k Su (650°C)
@ s |
© L J
~
= 6 I
73}
1 r b
2 -
O:ln Air at 550C
Atln Air at B00°C
O:1In Air at 850C — :Calculated from interim creep rupture equation
100 1 L L 1 1 L L .| | L 1 1. L i 1 | | L ] 1 i 1 1 LI | I 1 L] L L 1 L L}
1 5 2 5 3 5 1 5 5
10 10 10 10 10

Time to Rupture ( hr )

B—7 RRFCHET2316FR (JAE— ) DOF ) — 7Rkt
B:¥JA¥STRESS.DAT
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100 T T T T T T IKI T T L} 1] T LI I] T T 1} T T T L] Il T T T L] T T LI )
i Material :318FR( Plate )
i ’ Heat No : JA
History : As-Received
80 - -
x -
o i )
o 0 = o
‘: 60 O ]
CU -
by
o
o L
2} i ]
©
$m 40 + .
f_f i . A A A
e O
@ [ @) A i
i O |
' O
20 -
| | O:In Air at 550C _
A:ln Air at 800C 7
L | O:1n Air at 850C |
O I ! L gl 1 1 L P | 1 1 1 TR R S M | 1 1 L —t 1 s
5 5
10" 10° 10° ) 10° ° 10°

Time to Rupture ( hr )

M-8 R&EHCHIFBI1I6FR (JAE—b) O Y —FHE M
B:¥JAYELONG.DAT
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PNC PN9450 95-006

1995.03.23

L1t 1141

10 T LN B S B i | T LR | T L L B e | T T T T 17

E Material :316FR( Plate )
- Heat No : JA
History : As-Received 1

Ly syl

( %~ hr )
1 1 |||||f1 I

1oyl

Steady Creep Rate

ac=]
650°C
600°C
350°C

°F | O:In Air at 550°C
L | A:lIn Air at 800C

2 | O:In Air at 850°C — :Calcutated from interim creep strain equation .
10_5 1 L 1 1 1.1 lI 1 i 1 L 1 Illl 1 1 13 1] L.l !I| L] L L 1 L ]
1 2 4 6§ B 2 2 4 8 8 a 2 4 65 8 P 2 4 5 8 =
10 10 10 : 10 10

Time To Rupture ( hr )

K—9 ARXKFICHIFE316FR (JAL—F) OEEI Y —7HE

B:¥JA¥RATE.DAT
— 74—




PNC PN9450 95-006

24 FBREBHEHBRT—5L— |

MCE-F ( 2mt )

&AL
(1) FBREEHHEEERT -5 — P (B1, B2 : EH)  rrervmmrrciceees 77
(20 FBREBHMEHEBRT— 52— b (D1 B oo 79
(3] FBREBHBERFT -5 —F (F1:2U—-7) e 81
B2 b
B—-10 REFIBTE316FR (MCE~b) OF Y~ THEFEE  ooeeeeeen 85
B—11 AKPIBIFIZ316FR (MCl—F) OF U — FRMFHAEL  —evrreeeenm 8 6
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FBREBUMABRT -5 +v-F (B1)
Bl -4 (1.72)
OFHH N | OWRE 5y 2 M 4 ¥ (m) B oE #F % WMEEAB (TN —1 N E— N
i1 1 24.000, « b, por0. D x ¢ NIPPON STEEL CORP £ A A NGG11
PELETR | RS HRES | B - EEE BOm N K N 754 Mk (8) FEMALEWME (21 0° %)
A 5.000 | F A B c Total

1 B = [ I B M F =5 2 VN R - wow &

2 . o - ] : . ) -
o RE A woco fmsem noPESe 28 e o [meem 0P| @R 8 o) | mEEm (b o) o g
(8 (2 3
@ () ©

MC
ﬁ::
-#4
3t
il
&
@ HHHEHM ® WmEH @ #Hhim @ ®wHMFEk
1 :5US304 1 :iHlet Rolled Q { Quench AC: Alr Cool
2 :5US316 2 :Cold Rolled N t Nermalize FC: Furnace Cool
¥ :sus3zi 3 :Forged T : Tempear WQ: Water Quench
4 2, 25Cr—-1Mo 4 :Tube 5T : Solutlon Treatment 0Q: Oil Quench
§ :INCONEL 718 5 :Eguivalent Tube STT: Stabitlizing Treatmant BC: Blast Cool
B :39Cr—1Mo 6 :Pipe A ¢ Isoethermal Anneal MC: Mist Ceal
7 :Mod. 9Cr=1Mo T :Bar FA : Full Aaneal
8 :9Cr=IMo-Nb, V B :Casting A t Anneal
9 :9Cr~2Mo 9 Ring SR : Stress Relief
10:9Cr—-2Mo—Nb_ V
I1:316FR l0:0thars Q :t Othera
IZ:OI(hcrs ) ) ( )
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FBR&EBMMBEET -9 -1 (B 2)
B2 :#H (2.72)
B b Y 85 HE
(2o —+3E8H)D
5l i1 E i1y i & i L7
O HREME | 5 ¥ SIREMLRONE  WREE () |0.2%E6h ke/mo) |lEEME (keomod)| BBEHE (%) | By (%) |(OHEBRHFE Eo=x
i i it g )] = O fh H o O® &g
N , : W F A+ ]
© WRERVMNS L4 MOEOE I (T (kg £ —m) RIER |1 X F Hfemd | P T U T|RT|MT|V T [Bene DimarFlar [Flat NiydeoM Ete| O
1t == B s L a d 1 e (wt2%)
2 S £+ I o si Mn P S Ni Cr
Mo Cu v Co Ti Nb + Ta W B )
As Al sol Al total N sol N total [o]
(4 = BE a1 Ch e ck (W t 5)
b2 B |+ B ¢ o Si Mn P S Ni Cr
0.01100 0.47000 0.83000 0.02600 0.00500 11.00000 14.50000
Mo Cu v Co Ti Nb + Ta W B i :}
2.07000
As Al sol Al total N so! N total (o]
0.00500 0.06810
D HELR @ T BT @ £0hDRIEER
J:JIS HE :Brinell PT : mEARMUKG Bend, i RN M. Ete, : w0 Fzul
A:ASTM MV :Vikers UT : BIHIFERY Dimen. i TiERYR oM 3 RFUMRURIIE
HS :Shore RT : BAlsEIka Flar. ¢ AL
O:0thers HRB:Rockwell B MT : SITHIR Flau, s RN
) HRC:Rockwell c VT : Aulke Hydro, : kIERS
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FEBR&EHUBUBRT -5 -1 (D1)
D1 %y (171
oA

Dlgmus @ @ | zmmnm 3Kt (m) /I S ) oW om I

i 2 = qgg fF ) = 4 1= 6 e "

5 Dug 5w PR, 0 (o) | Bamw [vasne|vanss Qul prgy b § W B

BM | J L 30.0000 6.0000 30.0000 £ A H
$H DG 5

i % K & = % i

BRI B0E 5

MCO1 MCQ2 MCO3 MCO4& MCOS MCOS MCO7?7 MCO8 MLO9 MC10 MC11 MC12 MC

MC13 MC14 MC15 MC1é MC17 MC18 MC19 MC20 Mca21 mcaza mcasd MC25 MC

MC26 MC27 ML28 MCz29 MC30 MC

@ i B QR W i i ORMHA |OxEABEEY |@ 9XkB® |0V ~o—xonk

BM: Base Metal r JIS 1: 074 L: Longitudinal AM: As Machined 1: V-Natched 1wt

wJl: Weld Joint At ASTM 2: 1741 Tt Transvarsa P : Polishing 2: U~Notched 2: Nw—X

DM: Deposited Motral 3: 1/72¢ Vi Vertical E Elu:lrnpnliShing'H: Smeoth F3: N mog=X

WM: Weld Meral 4: 341t PG: Paper Grinding 4: Arc~Notched 4: ML

S: 4741t
: Dthors §: QOthers ) 0 Othera ) 5; Others ) 5: Others )




FBReEBHEHET -7 v —+ (D1)
Dl:.'.ut-‘lﬁ”‘(l/l)—‘
oh3E AL HE
g HRRE gl ?31{1 £ W W m RB®A+® () I <, g M m I
L AR - p — 2 - X -
M Pusl 5 g iFAR, ] Bs (u) | Bams [Fasse[TraEs Q| pray Pk i i B
BM{J L 50.0000 16.0000 50.0000 1 FE H B
BHMAN TS
Ene B H b 5 X i
MRS
MC31 MC32 MC33 MC
I
o0
L)
|
O ®HmH @ Bis @F W & @RW AR @B MLELLYT |® MRBR @y i T — O
BM: Basc Metal i JILS 1: 041t L: Loengitudinal AM: As Machined 1t VYV-Notched 1: w
Wl: Wald Joint A ASTM 2: 1741t T: Transvorsa P : Polishing 2: U-Notched t: ~a-%
PDM: Deaposited Mota) I 1721 V: Vertical £ : Elcctropnlishing.ﬂ: Smooth F3: v ~No-X%
WM: Weld Metzl 4: 34t PG: Paper Griading 4: Arc-Notehed 4: BL
S 44
0: Others G: QOthars 0 : Othars $: Others 51 Others
) ) ) ) )

900-66 08¥V6Nd INd



—-18

FER&EEBHMMABT -9 -t (F 1)
Fl:zy—> (1,2} l
BN T ANRE S
@ RETIBL 1' T AP SE .
P - " T O - = T
MEGRE | REGH | B O 80 % | 7y~ | BERTERE | gy | (st | i [ o g
RGRTES i - it it &
(T} (kg.” mmr) (hr) (%6) (%) | (8hr) | neEsmTEnsos w06 | L|EA O [ L|ES 06 E
MCO1 550.0 39.000 214.000 47.0000 74 .0000A
MCO2 550.0 37.000 3561.000 47 .0000 44 0000/
HMCO3 550.0 35.200 3032.000 43.0000 72.0000
MCO4 550.0 35.000 1590.000 35.0000 6£9.00008
MCOS 550.0) 33.200 9293.000 36.0000 52.0000A
MCO& 6000 - 30.000 108.000 460.0000 &67.00008
MCOT &00.0 28.000 588.000 58.0000 64 .0000B
MCOB 600.0 25.100 4824 .000 49.0000 48 .0000JA
MCO9 600.0 24.900 42B82.000 51.0000 66.0000B
MC10 650.0 24.000 129.000 69.0000 69 .0000j
MC11 650.0 22.000 320,000 69 .00600] 72.0000A
OHBEBIZBE @ W o i
[: tn Air 8: In Ar i} R Basnliolis
2: In Stagnant Na 9: In pille A B C
3: In Flowing Na i) WERMEOILE
d: In Haet Lab, BM WM Bond HAZ
5: In Vacuum
6: In He [10: Othears
7: 1a N2 )

900-56 0GV6Nd ONd
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Fl:o29-7(1,2)

HEASTIAR - SITANE R

FEREEHBHEET —9 v —

(F 1)

Ia N2

© wamma | 1 T SO S e T _
MBI | RESH | e B #h % | 707 | BEETEW | g | (i | 2 i o i
RIRH 1S ; > 47 i
(T) (kg./ mm) (hr) (%) (%) frig (%6/hr) | smsTwmscs) @ o0 | L|Es o0 |]|2a oo
MC12 650.0 20.000 1253.000 49,0000 66.00000
MC13 650.0 19.900] 775.000 84.00090 71.0000A
MC14 650.0 17.000 2890.000 76.0000 78.0000/A
MC15 650.0 15.000 7002.000] 70.0000 69.0000B
MC1& F00.0 17.200 72.000 ?1.0000] 70.000C8
MC17 700.0 15.900 234.000 96.0000 78.00000A
MC18 700.90 14,000 533.000 846.0000 85.0000B
MC1e 700.0 12.104 1443.000C 104 .0000] 74.0000A
MC20 700.0 10.000 3541.000 107.0000 72.0000/A
MC21 750.0 12.000 64,000 130.0000 84.00008B
MC22 750.0 16.000] 177 .000, 1460000 846 .0000A
OARITHEK @ i e
1: tn Air B: In Ar i) BH, aaiulols
2: In Stagnanant Na 9: In ptle A B C
3: [n Flewing Na i) HERRhonLs
4: In Hot Lab, BM WM Bond HAZ
St In VYacuum
6: [n He 10: Othora
T:

900-56 0S¥6Nd ONd
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FBR&BHUHBERT—7v—1+ (F1)

Fl:29=7(1,/2) |

RN  HTANSE

© HgBHi l 1| . S . ‘ o

g | VRN BRI | RS TR0 ) | TR T HETEONN | py-y | o | F | Wesio o 7
WS r - 7

(T) (kg.” M) {(hr) (%) (%) g 6/hr) | nmmTwmacs|  ms w0 |L|Es o0 |1|®s o0 |y

MC24 550.0 31.800 17684 .000 32.0000 44.00008B
MC25 550.0 31.1000  17346.000 32.0000 41.0000
MC26 550.0) 30.1000 17237.000 34.0000 40.0000
MC27 600.0 22.100 22487.000 52.0000 61.0000
Mc28 600.9 22.100 18706.000 49.0000 62.0000
29 650.0 14.900 7057.000 70.0000 76.0000
MC30 750.9 8.000 606 .000 142.0000 79.0000

OHBRENS @ gt fr 8

l: In Air In Ar i) I dalkuenoie

2: Ia Stagnant Na In pile A B C

3: 1n Flowing Na il)  HFERBAOmE

43 In Hot Lab, BM WM Bond HAZ

5: 1ln Vacuum

fi: In He Othera

T: In N2

900-66 0GP6Nd ONd
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FBRe&BHBHRFT -7 -+ (F 1)

Fl:29-%(1/2)}

900-66 0¢¥6Nd ONd

FEREE  FrAhEE
el e I L I U i Rl el B Rl E (e e e
RRITES <Hr = i H i
(t) (kg mart) (hr) (%) (9) frE| (%/h ) | uasrumsee  ms 00 | lEs 0o |1[@a 00
MC31 550.0 33.000 5184.398 27 .8000] 52.0000A 0.57000E-03 1700.000
12.6110
MC32 550.0 31.000 -3000.000Q
: 2.0010
MC33 550.0 29.000 ~3000.000
7.3220
OHREMS @ WWiE
l: In Air B: In Ar 1) R BRIARTOIRG
2: In Sitagnant Na g: In pllae A B C
3: Iln Flowing Na i) WRERholld
4: In Hot Lab, BM WM Bond HAZ
5: Il Vicuum
G: In He l10: Othaors
1: 1In N2 )
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102 [ T T T T T T T Il T T T T T L} T Il T T T L) L] T l. I] T
o Material :316FR( Plate )
Heat No : MC
8 r History : As-Received

Sz (850°C)

A 2

}En Se (600°C)
-~

10 Sk (650°C)
® 8

[41)

$—

+ G

w Sk (T00°C)

:In Air at 550°C
:In Air at 800C
:In Air at 650°C

:ln Air at 700°C
:ln Atr at 750°C — :Calculated from interim creep rupture equation

o<t0r>0

0 1 L T S N T R | 1 1 TR T T T | I 1 a1 os | s ] TSRS T SR T 2 |
10 5 5 13 5

10’ 10° 10° 10 10
Time to Rupture ( hr )

B—10 RKPICBFS31I6FR (MCE—F) o7V —FHHERE
B:¥YMC¥STRESS.DAT

900-G6 0GP6Nd ONd
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Fracture Elongation

B:YMCYELONG.DAT

1895.03.23

200 ¥ 11 T T 1 T III T L] T T T L) T Il T [ T T T L T II L} 1] T T T T l"
i Material :316FR( Plate )
L Heat No : MC
History : As-Received
150 F _
O
L QO i
L O _
5 - i
100 | v -
vV
- v
vV
. i
i [ 0 O
B A A .
50 b o o O A AP .
| O
O:In Air at 550TC O O )
S| A:ln Air at 600C O 1
| O:1In Air at 650C
V:ln Air at 700C 1
L O:!n Air at 750°C
O L 1 1] 1 I I 1 lr L 1 L] [} 1 1 Ill 1 1 1, L L 1 1 Pl 1 1 1 L] L 1
5
10' 10° 10° ° 10’ °

RK—11

Time to Rupture ( hr )

REMUCHFB3 16 FR (MCl—b) @7 Y —TREWHIITF

900-66 0GP6Nd INd



PNC PN9450 95-006

2.5 FBREBHHEBRT—5o— |

MDE=F { 100mt )

A
(1) FBRABHEEEBT-7>~F (B1, B2 : HEH) e 8 9
(2) FBREBMHEBRT -5 v — b (D1 HBH) e 9 1
(3} FBREBMHEREHFT 52—+ (F1: 70 —7F) s 92
YA b
K-12 AKHPiBIF5316FR (MDE—F) OF Y —-7HERE oo 93
H-13 AZFdicEBWH3316FR (MDE—-}) @7V -7y e 94



FBR&MMBEET -9 v—1t (B1)
Bi:#M (1./2)
O | @WARIZ 5} #2  F % (m) W os # A BEEARA I LY — N E—FNo

11 ' 1 100.000, b, por0D. D x ¢ NIPPON STEEL CORP ﬁf- H =] NG0B
MRS | BUS ML S | Bl - KTk B o B K N 7234 kit (%) FEBAEWE (x10° %)
A 2.000 | F A B Cc Total
i o # S TR - B B 5% S/ V. T R E B O
R R o [ ws o PG| D8 8 x o) |mems a0 PR DB R x o) (R (|08 8
(n (2 (3
{4) {5) @)
MD

#
H
b
‘iﬁ:
"t‘?’_
@ HHEH @ WREH2 ® #Hhpil @ &HFH
I :5US3404 1 :llet Rolled Q : Quench AC: Alr Ceool
2 :8Us316 2 :Celd Rollod N : Normalize FC: Furnace Cool
3 :5U8321 3 iFoergod T : Temper - WQ: Water Quench
4 2. 25Cr=1Mo 4 $Tuba ST : S5¢lution Trealtment 0Q: Dil Quench
5 1 INCONEL 718 5 :Bguivalant Tube STT: Stadlilizing Treatment BC: Blast Cool
6 :9Cr—1Mo 6§ :lipe [A : Isotherma! Anncal MC: Mist Cool
T :Mod. 9Cr=1Mo T :Bar FA : Full Anneal
8 :9Cr—-1Mo-N. V 8 :Caating A i Anneal
9 :9Cr=2Mo 9 iRing SR : Stress Relief
10:9Cr=2Mo—-Nb. ¥
L1:31CFR 10:0thors o : Others
I2:0thers ) ) )

900-G6 0G¥VENd INd



FBR&EmHMHART -4 v—+ (B 2)

B2:3#4 (2.72)

800-S6 0S76Nd ONd

BB o 45 4
(v — i)
g ik i g g =3 E N ]
O MBI | B & EoREAEORIN  HREE (T)  |02%E0 Ge/mo) |31EEE Ge/mod)| BEMT (%)) Ko (%) |QERGH 1
i LltS En L] ® € O i ¥ O# O &
. [SIEYOE R
O MRl B M B am (v {kg f —m) WRER |9 & &) |pT|UT|RT|MTIVY T Bond DimerfFrar [F1at liydroM. Etef O.
14 & B Al L ad |l e (wt2)
S B c Si Mn P 5 Ni Cr
Mo Cu v Co Ti Nb + Ta W B °g
As Al sol Al total N sol N total [}
A == 3% il C h e ¢ k {wt9%)
s B B c ' Si Mn P S Ni cr
0.00900 0.47000 0.82000 0.02900 0.00300 11.10000 14.70000
Mo Cu v Co Ti Nb + Ta W B i
2.06000
As Al sol Al total N sol N total o}
0.02000 0.06950

© HKEABLUE @ WxRgniE | @ €OhoiER

J:JIS HB :Brincll PT @ HBIREIGR Band, T phSYIRNA M. Bte, : wrpFazu?
AT ASTM HY :Vikers UT = AT Dimen, : kA% O, M P RAPIRARIE
HS :S5horae RT = HfiRizdee Flar, t IPLILEARR

Q:0thers HRB:Rockwell B | MT : HhfiSHitg Flat, T IR

N lec:Rackwell c | VT & stuin Hydro, : HIERS




FBR&BMBUABF—-7v -1+ (D 1)
DLWy (171)
o AL
Olammey [@ @ | 2 @ uw ® %At B (m) o x ., ® W om I
FE (2) - )}’?:'I‘Bll {:“R‘Hﬁ & — P e B {0 K]
i Qe 5 x i sa@ ] ns o | Bamn [wasss | Fanes Qo | pugy P B B ff
BM | J L FE R El
2 S e
& L 2 il 5 it
B eI &5
MbDo1 MDoO2 MDO3 MDO& MDOS MDC6 MDO7 MD
w
—
® # 0 @ NEBLE OF 38 i v AN @R H M OFm LIELE LT |@® BB Dy i a — XA
BM: DBase Metral J: JI1s -1: 0740 L: Lengitudinal AM: As Machined | l: V-Notched 1: wn
WJ: Weld Joint Al ASTM z2: 14t T: Transverse P : Poelishing 2: U-Netched 2: ~op—x
DM: Deposited Meoctal 3: 1/t V: Vertical E : Eleclrupulishing~3: Smooth 3w, No—X
Wa: Weld Metal 41 374 PG: Paper Grinding 4: Arc-Notched i: KL
5: 474
O: Others G: Others 0O : Others §: Others 5: Others
) ) ) )

900-¢6 0S¥6Nd ONd
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FBR&EBUMHEEBF—-7 Y-+ (F1)
Fl:90—7(1/2)l
FERATAE : AN EE
ELERIRIT HEED Rt BT &b il 70T RRETEOR | gy & | o | & rm;ean.*;m(hr){g
HERRES 1 i 3 :
() (kg.” mm') (hr) (9) (%6} i (% hr) | mismTHEaG B4 (%) j, EaH (%) j EH %) g
MDO1 550.0 33.300 11465.600 40.0000] 72.0000
MDO2 550.0 31.100 13736.000 38.0000 48.0000]
MDO3 600.0 25.100 1209.000 55.0000 64 .0000
MDO& 600.0 22.100 7870.000 55.0000 46.0000
MDOS 550.0 33.100 2B60.000 51.0000 70.0000
MDOS 550.0 31.200 13716.000 52.0000 59.0000
MDO7? &600.0 25.200 2076.000 &60.0000 68.0000
OEZTER @ B hE
1: In Alr 8: Ia Ar i) R BRaRREoile
2: In Stagnant Na 9: In pila A B C
3: In Flowing Na ’ i) WERAEmAols
4: In Hot Lab. BM WM Bond HAZ
S5t In Vacuum
G: In He I0: Othors
1

In N2

900-66 0G¥6Nd ONd
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102 i L} L) L] L) L) T L) ' ¥ T ] T T T T Il T T T L} L} T 13 II 1 T .I T T T T 1
5T Material :318FR( Plate ) 7
| Heat No : MD ]
fr History : As-Received ]
L] N
Sr (550°C)
w2t
é Sz (600°C)
&0
-~
o0k =
52} i J
0 al i
© N J
s..
- 6 I .
vl
4 F 4
2 = s
Q:In Air at 550°C
A In AiT at 800°C — :Calculated from interim creep rupture equation
0 L J L ] 1 | -] I ] C 1 1 1 | - II 1 L 1 1 1 11 II 1 1
10 1 1 L 11t
1 3 2 5 3 5 4 5 5
10 10 10 10 10

Time to Rupture { hr )

B—-12 XKKTICHEFS316FR (MDE—}) 7)) —7HHiMm
B:¥MD¥STRESS.DAT

900-G6 06¥6Nd ONd



1995.03.23

IOO T T T |‘| T T T T T T LI S S | T T T LI B B M | T T T T T T T
" Material :316FR( Plate )
] Heat No : MD |
History : As-Received
80 -
. -
= B _
o
— 80 - O A 7
= .
o - A A
5 i '®) O
[£4] i i
0]
= 40 F i
-
o O
0 L
(]
" B |
fx,
20 -
| O:In Air at 550C |
L | A:ln Air at 800TC
r ! I TE R B | L ! 1 v ¢ gl ! L ' TS N S W | 1 ' ! ol t
0 | 5 2 5 3 5 1 5 5
10 10 10 16 10

Time to Rupture ( hr )

B—13 RKPIHHSE316FR (MDE—N) ©2 Y — 7RI
B:¥MDYELONG.DAT

900-596 0G¥6Nd INd



PNC PN9450 95-006

2.6 FBR&EBHHERT->—+F
MEE-F (4mt )
&2}

() FPBRABHHMRT 52—k (B 1, B2 :BH) oo 91
2) FERGBUMBAT -2 — b (D1 BERED  ooerreorromsorrorooe 9 9
@ FBREBMEHEBRT -5 —F (F1:20-7) - RE— 100

Ry A
Bl-14 ARPEBEIFIS3I16FR (MEE-]}) ©OF Y -FHIHE e 102
B—-15 ARXhicki75316FR (MEE—}) ©F ) - 7BMffhes e 103




_.L 6._

FBREMHBMHEKF -y -1+ (B1)
BI:d#f (172}
OF4HXT | QUL 5 £ M T ® () o ¥ 4 BWEEN TS Ly — ] =1 No

11 1 40.000, x« b, dorQ. D X e MIPPON STEEL CORP ﬂi H B N2911
MELBTELS | BUSY NIRRT | IRak - Bk oW K O M 7254 bt (%) FEBAEBREE (107 %)
A 4.000 | F A B C Total
bl n ® wm oW e ® F & ik F B " B %
i RE]E p o) fammm o PE e | DA A & o) [msm o oPES B8l e m (o) [rewm | 9R
{n 2 (3)
) (®) ©
ME

#
£
it
b1l
*
O #MHEHM @ WhHEH @ #mm @ mWMHEE
1 :5US304 1 :Hat Rolled Q : Quench AC: Alr Cool
2 :5US316 2 :Cold Rolled N ; Normallizae FC: Furnace Coal
3 :s5uUs321 3 :Forged T : Temper . WQ: Water Quench
4 2, 25Cr—-1Mo 4 Tubo ST : Solutlon Treatment 0Q: 0il Quench
5 :INCONEL 718 5 :Bguivalent Tube | 8TT: Stabitizing Treatment | BC: Blast Cool
6 3Cr—1Mo B :Pipe IA ¢ Tsethermal Anneal MCs: Miszt Cool
T iMod. 9Cr=1Mo 7 :Bar FA : Full Anneal
8 :9Cr=1Mo~Nb, V 8 :Casting A t Anneal
§ :89Cr-2Mo 9 :Ring SR : Stress Reltlet
10:9Cr-2Mo=Nb. V
F1:316FR 10:0thers [s} : Others
12:0thers ) ) )

900-G6 0S¥6Nd ONd



B2 &4 (2/2)

FBRe&EBUMKEF -7 vy—1+ (B2)

B Y 5F 4k
(S v— b RS
| i Y En [ & - B
O HRIFRE | 5 ¥ EbRmmhmoan  RKRENK (T) [0.2%bH ke/med) {313BME (kesmm)] BB (%) oo (%) [@HEAE® Wz
ifip ] i Ly @ Z O fh M M K B
- i ITTEE Y
© M| SR (KB E K (T (ke [ —m) PRI | W1 % F B () | P T[UT|{RT|MT|V T [Band Dimerfflar [Flat iydroM Etc| 0. M
ik 2 B L adl e {w L96)

L Ei Y c si Mn P S Ni Cr

Mo Cu v Co T i Nb + Ta w B g

As Al sol Al total N sol N total O | e e

it =] 154 43 C heck (w198
Iy mr c §i Mn P S Ni Cr
0.01100 0.47000 0.85000 0.02800 0.00570 11.07000 16.64000

Mo Cu v Co Ti Nb + Ta w B B

2.14000

As Al solt Al total N sol N total 0

0.00300 0.06790
O TR @ WEREEN: @ EODlhoHET
J:J1s B :Brinall PT : SBHMEBINGR Bend, : BN M, Etc I TIRFeys
AzASTM WY :Vikers UT : [EORIFHME  Dimen. : k%R 0. M DRI
IS :Shora RT : EMESHIE Ftar, s LIRS
Q:0thars MRB:Mockwell B MT : BHHEMINE Fltat, s AR
Nunc:iRockwett ¢ | vT : aums Hydre. : AEiks

900-66 0G¥V6Nd ONd
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FBR&EMMMMET -7 -t (D1)

DI 88T (171)
o A
© | m s @ | % @ on A B K T % () mox 5, 3 m I
W P TIa T8 441 i § ¥ a
M (Bos] 5w iR ne o | Eams [Tasse | TanEs Qpl pogn b 5 B
BM | J £ H #
o FHMBANES
i B R F =5 X i
BN
MEOQ1 MEQ2 MEO3 MEOQO4 MEODS MEQCG MEO7 MEOS MEOQ?9 ME10 ME11 ME12 ME
ME13 ME14 ME15 ME16 ME
O i @ Bz Q@F W Az @M AR @m LB &L | WRBL @y 28~ 1 - O IE
BM: DBasze Metal J: J1s s 0741 L: Longitudinal AM: As Machined 1: V-Noetched 1: o
WJ: Webd Joint A ASTM 23 141 T: Transversa P : Polishing 2: U-Notehed 2: ~p—%
DM: Deposited Metal 3: 1721t V:r Vertical E : Electrepolishing/ 3¢ Smoosth 3: ¥y, Kp-X
WM: Weld Metal L: 374t PG: Paper Grinding 4: Arc-Notched 4 B’L
5: 441t
0O: Otheras 6: Others ) 0 : Others ) S5: Others §: Others )

900-56 0S¥6Nd ONd
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FBRe&EBMMRHF—5 v~ (F 1)
Fl:29=-7(1.2) I
HENALE  SHTANREE
D HATHR | 1| S L T
it N ) " e - = §5)
BERE | AT | SR T RS ) ?siw ey y =7 | MEETEOUN |y gy L E oo | § oo o
Ere o s ¢ Hir 2 7
(T) (kge.” M) (hr) (%) (%) pi| 08/hr) | rmserwmacel  ms o |L|®a 00 | 1]Es o ‘E{
MEQO1 $50.0 37.000| 204 .000 52.2000 74 .8000[4
MEO2 550.0 346.000] 655.000, 50.4000 74 .3000A
MEOQ3 550.0 35.000 556 .000 46.7000 74 .0000A
MEOQ4 550.0 33.000 5455.000 47 .1000] 54 .9000A
MEOS 600.0 29.000 176.000 6% .3009 6840004
MEO& 600.0 27 .000 454 .000 52.5000 68.1000A
MEQO?7 600.0 25.000 1677.000 54,5000 55.6000A
MEOS 650.0 22.100 107.000 74.5000 66.5000A
MEOY 650.0 19.100 625.000 72.3000 70.4000A
ME10 350.¢ 37.000 1537.000 4£1.7000 65.5000A
ME11 550.9 36.000 2279.000 42,8000 60.9000A
ODHBEFMER @ W fr i
1: la Alr B: In Ar i} M fREiRR ol
2: In Stagmant Na 9: 1an ptltie A B C
3: In Flowing Na it} WERBRFONE
41 In Het Lab, BM WM Bond HAZ
51 In Vacuum
§: In lle 10: Othars
T: In N2 )

900-G6 0GPENd INd



T0T1-—

FBREBMMBRRT -7 -+ (F1)

Fl:29=-7(1/2) l

900-66 0SP6Nd ONd

HERATE S AN EE
© WRATMK | 1[ B o T T s I S
T e — - . s — = -
MEpRE | REEH | RREENR B i ?m st o~ | PFETEOM [ gy o 15 Tymemsiien oo | F |t o [
MRS T 2 7 i
() (kg mmt) (hr) (%) (96) wig| 6/ he) | rwmernaaon  ws o |1 |wa o0 | ]was oo E
ME12 550.0 35,000 4925.000, 44,6000 55.6000A
ME13 400.0 29.000 455.000 53.2000 &3.40004
MELL 600.¢ 27.000 1149.000 50.8000 62.4000B
ME1S 600.0 25.000 L9A7 .000 52.3000 54 .9000A
ME16 650.0C 22.000 217.000 70.0000 69.6000[4
O HABRIETHE @ Bk W i
1: 1na Air g£: 1n Ar i} Bl Galaionds
2: In Stagnant Na 9: In pile A B C
3: In Flowing Na i) HFRroils
42 In Het Lab, BM WM Bend HAZ
§5: In Vacuum
§: In He 10: Others
7: 1n N2 )




( kg/mm? )

10

—¢0T1-—

Stress

10

B:¥ME¥STRESS.DAT

1995.03.23

L L] L} L] T T T 1 l L} T T T T L I L} T T T T ¥ LI I ¥ T L} L] T T T
°T Material :316FR( Plate ) | T
Heat No : ME i
81 History : As-Received i
Sz (550°C)
Sr (BOO°C)
n Sa (650°C)
s |
6 | 4
4 m
s |
O:In Air at 550C
A:In Air at 800C
O:In Air at 50T — :Calculaled from interim creep rupture equation
1 r I [ W P | X 1 L (AL I I I | L I L [ A I S | 1 ' | PR S |
6 5 5 5
10 10° 10° 10* 10°
Time to Rupture ( hr )
B-14 KR&EPHIFIB316FR (MEL—}) O Y — FHlH
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Fracture Elongation

B:¥ME¥ELONG.DAT

1995.03.23

100 T T T T T T T T B T T T L B T | T T T T T T T 1] — T T T T T T
i - Material :316FR( Plate )
| Heat No : ME E
' History : As-Received
80 F .
i O
d
- AD
60 -
L A -
L O e O A A ]
O @)
- - O O -
40 © ~
20 .
| O:in Air at 550C |
A:ln Air at 600°C
L | O:1ln Air at 650C -
O L 1] 1 L 1] L 1 ll 1 1 1 1 1 1] 1 !l L] 1 1 1 ] L] 1 || L L I 1 1 1 1 1
5 B 5 B
10’ 10° 10° 10* 10°

Time to Rupture ( hr )

R—15 K&AcHiF5316FR (MEE—R) ©F ) — 7 s

900-66 0S8¥6Nd ONd



PNC PN9450 95-006

2.1 FBRzEMHMERT-4> -+

MGE~F ( 100mt )

£IAL
(1} FBR&EBMHEFRT-5>v~ 1+ (Bi, B2 TEED e 107
(20 FBREBMBHEERT -5 — | (D1 :HEE)  orvevremmmrmmeeeeeeeninn, 109
3) FBREBMBEBRT—7v—F (FLl:20—7) e 110
EERS
R~16 AZPcBHE316FR (MGE— k) O Y —7HEHHS  —oooeee 111
B-17 R&pick32316FR (MGE—b) O Y — FTHIHHE oo 112

-1056—
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FBREBHHEEBRT -7 -1+ (B 1)
B1:&M (1/2)
OHEM AN | @HEES # M + % (o) W oE B % WMEFEABR 2Ly — TN BE— 1t

11 1 100.000, « b, $or0. D X ¢ NIPPON STEEL CORP £ H 3 NP4F0
MEEREE | BEAHRES | B - ERELE # B H K N 7254 b & (%) FEEmMAEHE (k107 %)
A s.o00 | F A B C Total
Ol el Ei W B B B B B ik B oA F B ®" ' 5
o |R8| @ o [mmem PR8I E & o) |wamm o P S | RF | 8 m o) | ()| QR
n {2 (3)
@ (6) ®)
MG

#
#
i
bl
I
=]
® H#HHM @ HHEH @ s @ BHMHIE
1 :8USJ0C4 1 :Het Rollad Q : Quench AC: Air Coaol
2 sS5USILES 2 :1Cold Rollad N : Normalize FC: Furnace Cool
3 :5UsS321 3 :Farged T : Temper WQ: Water Quench
4 2. 25Cr=1Mo 4 :Tube ST : Solution Treatment OQ: 011 Quench
5 :INCONEL 718 5 :tEguivalent Tube STT: Stabilizlng Treatment BC: Blast Coal
§ :9Cr-1Mo 6 :Plpe A t lsothermal Anneal MC: Mist Cool
T :iMod. 9Cr—1Me T :Bar FA : Full Anneal
8 :9Cr—-1Moe—NbB, V 8§ :Casting A : Anneal
9 :9Cr—2Ma 9 :Ring SR : Strass Rellafl
10:9Cr—2Mo—NH, V
11:316FR 10:0thara Le] t Othars
12:0thera ) ) )
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FBR&EBHHEHEK -4 -+ (B 2)
B2 :%EH (2,72)
B b 0Y 3
(S — kIR
| 1 E B I & E ki
O MBRNE | 5% |EoREsalofE  WMREE () [02%E0 esme) |SIEREE (kes/mo)| BEEMG (%) | B0 (%) |@EBRFE &
#r 2 i B €)] T O fih B oM W B
o unm| B (memax © P laxem vk o+ @|er|en T | v Bend Pimerdriar fFias liyaroh id o
1t = B il L a d (wt98)
sy oo c Si Mn S Ni Cr
Mo Cu v Co Ti Nb + Ta w B i}
As Al sol Al total N sol N total
{k 4 % 5y C h K (w L98)
5 B W c 51 Ma s Ni Cr
0.01100 0.56000 0.82000 0.02600 0.00430 10.77000 16.38000
Mo Cu v Co Ti Nb + Ta w B R
2.13000
As Al sol Al total N sol N total
0.01100 0.08230
O HEFIRE @ Walamhs @ OO iR
J:JIS HB :Brinctkl PT : BHAIRHEKG Bend. : EYI M. Ete, : =o0Fau?
A:ASTM HY :Vikers UT : I3FeiwgIa Dimen. : T4 oM +  RFIEMRE
IS :Shore RT : HRMISAHEAR Flar. : RLRYES
O0:0thers HRB:Rockwall B | MT : UHAISHIALE Flat, 1 WA
N urc:rockwers ¢ | vr : swus Hydro, : KEWY
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FBR&EE#HH

#BF -7 v—+ (D1)

o T AL
Dilammme @ @ | 2@ 0w WM 4 (m) w x <, A (i
i 1 LRI b : . — ‘ozl _
8 [Pl 2o WRIRP 4 e () | @ams |wonse | 2a88s Q| prgy prw 5w B ft
gM | J L IR I A
i o SRS
E2y Ly H # = i
Bk T B
MGO1 MGG2 MGD3 MGO4 MGO5S MGO& MGO7 MGO8 MGO9 MG10 MG
@ @ M3 @k I 4 52 @R W A M GEWM MW ELT |® AR OGP IARS B €34
BM: Base Mcral J: Ji1s L 0741t L: Longitudinal AM: As Machined 1: V-Noteched 1: we
WJl: Weld Joint A ASTM 2: 1740 T: Transverse P ¢ Poltshing 2: U-Notched 2: ~p-x
DM: Deposited Metal 3: 1721t ¥: VYertical E : Electropolishingf J: Smooth 31w, Na-x
WM: Weld Metal 4: 3741t PG: Paper Grinding 4: Arc—-Notched 4 ML
5: 474t
Q: Qthera §: Others 0O : Qthers 5: Othars 5: Others
) ) ) )
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FBREBUBEHT -5 v—1+ (F1)
Fl:29-7(1/2) I
HEREHE c S AR
© HESHA l 1 L S T T e e TS wn
3. LAz . > & 5T 5 = = i
ML BER B IS 0A RO 53 %w e y -~ | REETEOMIN | ey g | 5 imnsitionns | 3 {semsmon o
WRRES r 7 2
(t) (kg mm’) (hr) (%) (%6) i (Bhr) | smEmTmmEscel  ma oo |LlEa oo || ®ma o0 !g}
MGO1 550.0 34 .000 1746 .000] 38.0000 50.3000A
MGO2 550.0 31.900 5082.000 36.1000 50.5000B
MGO3 550.0 30.900 7688.000 34,0000 42.2000A
MGO& 400.0 27 .900 316.000 62 .4000 64 .1000A
MGOS 600.0 23.900| 2598.000 49.3000 53.0000B
MGOS 600.0 21.900 7166.000 41.1000 59.00008
MGO7 350.0 35.000 2182 .004 39.2000 42.5000A
MGO8 550.0 32.900 4904 .000 27.5000 39.9000A
MGD9 600.0 29.000 2446.000 43,4000 64.2000B
MG10 &00.0 25,000 1696.000 52.5000 56.4000A
OQABFTER @ W
1: In Air £: In Ar 1) B @aiskolnsg
2: In Stagnant Na 9: In pille A B C
3: In Floeowing Na i) HFRER RS
41 I'n Het Latb. BM WM Baond HAZ
5t In Vacuum
GB: In lla 10: Others
7: In N2
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Stress

10

R:IYMGYSTRESS.DAT

1995.03.23

T T T 1 1 ¢ rry T T T T T T 1] T

Material :316FR( Plate ) T

Heat No : MG

History : As-Received

Sz (850°C)

5z (600°C)

Time to Rupture ( hr )

M—16 KX&EPICBIF2316FR (MGE—b) 07 Y — 7Rl

2 [~ -
O:1n Alr at 550C _
A:In Air at 800C — :Calculated from interim creep rupture equation
1 1 1 1 1 3 1 1 L L] 1 L] 1 11 l 1 1 [} 1 L L L [l 1 1 1 1 1 11
5 5 5
10 10’ 10° 10" 10°
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Fracture Elongation

B:¥YMGYELONG.DAT

19985.03.23

IOO T T L] T T T T II L} T T L) ¥ T L II T T ¥ T L T L] ll T T L] T T L) T T
i Material :316FR{ Plate ) i
] Heat No : MG ]
History : As—Received
80 - A
A
60 1
A
A -
B A L
40 [~ OO 7
i O
O
O
20 F -
[ | O:1In Air at 550C 1
L | A:In Air at 600C
O i L 1 L 1 L] L II L] L 1 1 1 ] 1 Ir L] i L] 1 L [} I II 1] L L L 1 L] Lt
5 5 5
10 10° 10° 10! )

Time to Rupture ( hr )

B-17 R&THBFE316FR MGE—F) ©2 Y — PRI
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2.8 FBREEBE#HHERBT -4 — K
MIE=F ( Zmt )
U2
(1) FBREEBHHEHEBRT -7 —F (B1l, B2 i EH) oo 115
(2 FBREBMEREFT -5 — b (D1 :5REEE)  reeeeermrreececocceeneees 117
3 FBREEMHERF -7 —F (F1:20—-7) e, 118
WY AT
B—-18 ARcHF2316FR (MIE~1) @7 Y —THEHRE e 119
K-19 XRRdichiF3316FR (MIE— 1) @07 ) —FHEHHLE  mmeeee 120

-113-




—-G6T11
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Bl :&M (1.72)

900-66 0G¥6Nd ONd

OFHHH | OBRE S # M O+ & (mm) W oEm E £ WEEAF I LY —FHl E— o

11 : 1 25.000, «x b, $orG. D ¢ [NIPPON STEEL CORP £ B B NG 490
MM | SIRSERES | R - Rk #om B K N 7254 F & (%) FEaBALBE (%10° %)

A s.000 | F ' A B C Total
oo X S T - B B F Y S B " & # A
ﬁ& j ottt 4 #& ¥ 4 ?k H

|8 a & oo w0 PR Q8| 8 = o) |mwens a0 PE B | RE A ooy [mmwm oo OF 8
(v {2 (3)
) ) (6

MI
=
£}
;.‘i'k
b
=
=]
Q #YER @ UEXH @ #nd @ BEMHE
1 :8SUsS304 1 :Hoet Rslled Q : Quanch AC: Air Cool
2 S5US31lE 2 :tCold Rolled N i Nermalize FC: Furnacc Cool
3 808321 3 :Forged T : Temper WQ: Water Quench
4 2. 25Cr—-1Mo 4 :Tube 5T : Scolutlen Treatmoht 0Q: Q0il Quench
5 :INCONEL 718 § :Eguivalent Tube STT: Stabilizing Treatment BC: Blast Cool
F :9Cr-IMo G Pipe [A : Fsothermal Anneal MG: Mist Cool
7 :Mod, 83Cr—1Mo 1 :Bar FA : Full Anneal
8 :9Cr—-1Mo=Nb.  V 8 :Casting A : Anneal
9 :19Cr-2Me 9 :Ring SR : Stress Reliaf
10:8Cr—2Mo~Nb. V
11:316FR 10:0thars o] : Othars
12:0¢thers ) ( ) { )
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FBRe&mHMBHET -7 —-F (B 2)
B2 M (2./2)]
BB B g5
(3 — )
EL K i B L =3 i
@ ¥Brag| 58  [ErRkMaTori  RREE (T) |0.2%E ke me) |30ERE (esmo)| BESH (%) | moo (%) (@HBRBE -
iy picd Fio Eq (&) £ 0 e Ko W E
. B 3 ¥ — .
@ WRRET B M B amr (v (ke f —m) VREXR | W & F B (m | PPl UuT|RTI[MT|VY T [Bend Dimecffiar [Flat HydroM Ete| o.
it g2 B L ad il e (W t9)
S W B c si Man P S Ni Cr
Mo Cu v Co Ti Nb + Ta W B g
As Al sol Al total N sol N total 0
{t o bnd » € heck {wL9%)
s Pt c 5i Mn P s Ni Cr
0.01200 0.56000 0.81000 0.02400 0.00440 10.67000 16.3%000
Mo Cu v Co Ti Nb + Ta W B og
2.11000
As Al sol Al total N sol N total 0
0.01100 "0.08080
@ #HEARKE @ W& MREnbk @ OO
J:JI1S HB :Beinell PT : BIFEEIRYD Band, 3 BIRE M, Ete, : =2pFavs
AZASTM HY :Vikers UT : EFsEe Dimen, 3 i o.M eI
HS :Shere RT : Eaigsdsiin Flar, : LA
D:0thers HRB:Roeckwell B MT ¢ HHFSEI Flat. : BPERR
Junc:iRochwell c VYT & Mue Hydro. : GHIENA
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FBR&EBHWHHEBET -4 y—1t (D1)

DY 82N (171)
o 3 A M
ORE: ;X @ | =@M o® ®®mA S+ E (m)  x o, B oW om I
5 (120 12y — I _
A [Pl 58 |ERPEP L B (0) | Bhms [ FABHAE | FABES Q| pray P 15 A B4
B#M | J L iE ﬂ A
. - SRR
Ak LG A * ) it
odrdinp NI RE
MI01 MIOZ MIO3 MIO4& MIOS5 ML
ORRi @ B2 @R M 4 i @HE® 5 m @Em AL LY | ® VR @y 8w — TOATIE
BM: Base Metal J: JIs 1: 04t L: Longltudinal AM: As Machined l: V-Notched 1: 7
WJ: Weld Joint A: ASTM 2: 1/4¢t T: Transverse P : Pollshing 2: U-Notched 2: =op—-X
DM: Deposited Metal 3: 172t V: Vertical E : Electropolishing] 3: Smooth J3: w, No—X
WM: Weld Metal {1 374 PG: Paper Grinding 4: Avec~Notched 4: KL
5: 4741
0O: Others 6; Others O : Others S5: Others 5 Others
) ) ) ) )
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FBRE&EBHBERY -7 v—-F (F 1)

Fl:gy—=7{1/2) l

FRNPAE T AhEE

900-56 0SP6Nd ONd

@ HERMEK | 1[ L T R T UL N o : _
L ey | msEmh | s B &b ?W b e il B el E T e )
bhetyrgit= 4iEly ‘ 7 i i
(c) g/mm) | (hr) (%) B8 @] 8/hr) | sammTmmacd @ms o0 ||z oo | 1|was oo

MIO1 550.0 34,900 2378.000 38.5000 44 . 4000
MI102 550.0 31.900 B500.000 40,5000 44 . L000A
MI03 600.0 27.900 531.000 59.7000 64 .90000A
MIO4L 600.0 26,000 1233.000 58.2000 &7 L0008

MI05 600.0 23.900 5607.000 53.6000 55.50008

DHREBFEES @ B arE

f: 1a Air 8: In Ar i) &4 ReElBroRe

2: In Stagnant Na 9: In pila A B C

¥: Ia Flowing Na : i) HWFRRRNoMe

4: In Het Lab, BM WM Bond HAZ

5: In Vacuum

B: In fte 10: Othora

7: 1n N2 )
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(73]
n
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“
)
78}
10°

B:¥MI¥STRESS.DAT

1895.03.23

T T T T T T Ill T T T T T T lli T T T T T T T II T T T T T T ll.
81 Material:316FR( Plate ) | |
i Heat No : MI ]
&r History : As-Received ]
O ]
Sz (550°C)
2 =
(600°C)
a b
6 |k
AL 4
2 i
O:ln Air at 550C
AqIn Air at 600C — :Calculated from interim creep rupture equation
1 PR S T I | 1 1 Il [ S | 1 I 1 I | : I 1 b 48
5 5 5
10 ° 10 10° 10"
Time to Rupture ( hr )
B—18 XEHIZHEIFBE316FR (MIE—~DP) 07 ) —7linx

900-G6 0GV6Nd INd



-0%71-

(%)

Fracture Elongation

B:¥YMIYELONG.DAT

100

80

60

40

20

1895.03.23

T L] T T T T 1 Il T T T T T T 1 l] T T L] T L) L) T II T L) T T T T LI )
i Material :3186FR{ Plate )
| Heat No : MI
History : As-Received
B A A -
" JAN
B o O _
" { O:In Air at 550C i
L | A:in Air at 600C
| 1 L] ] I L ||' I 1 L 1 L L 'l[ L L L L 1 [} L l' L 1 1 L L L] 1.1
5 5 5
10' 10° 10° 10"

B—19

Time to Rupture { hr )

REMIZHBITB31T6FR ML e—bF) @7 ) — TRl

10
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PNC. PN9450 95-006

3.1 FBREEBMMEERT-F¥ -+

SEFE-F (8bmtx 114 Jm )

&) Ah

(1) FBREBUMEERT-5>— 1+ (B1, B2 :HHM) oo 1 205

(2) FEREEBMEIREEBF— 22— b (D3 :HERF) e 1217

3) FBREBMBERT-7v—F (F1:2Y-7) e 128
XAt

H-20 KEAUBIB316FR (S6Fk~1) @7 ) —7RHHms - 130

R-21 KRPHEFE316FR (S6FE~ 1) 0 Y —FRIFHE - 131

R-22 AJicbF2316FR (S6FE~-1) OFESY-THE 132

—123-



i 2 S

FBR&EEHMBHBRT -9 vy — 1+ (B1)
Bl :3# (1.72)
@AM MM | @RS # ¥ 4 ¥ (o) W B # & WMEEABD T Ly —Fll E—

11 1 8.600, x 114.300p, sara. D x ¢ [SUMITOMO METAL £ A = DBAOYO1L
MRS | BSOS | Bkl - EiEle #wOoW N K N 754 ik (%) ELBAEHE (x10° %)
A F A B C Total
# iy =S N SR - S B B H B B 1A F " B B

(@8 a x oo |[mswmeoPEI| P8 8 o [mmem o0 PE e | RE| B ® (o) | R (o ©% 4
() @ 3
@ ) ©)
. S6F
#
i
bl
&
g
@ F# MM @ MEXH @ #nm @ BWHFE
1 :5US304 1 :Hot Relled Q i Quench AC: Air Cool
2 :5US316 2 :Cold Rolled N : Noermalize FC: Furnace Ceol
3 :8US8321 3 :Forged T : Temper wQ: Water Quench
4 :2, 25Cr-1Me 4 :Tuba 5T ¢ Selutlioen Treatment 0Q: Qil]l Quench
5 :INCONEL 718 5§ :Egulivalent Tuba STT: Stabilizing Treatment BC: Blast Cool
6 :9Cr—1Mo E :Pipe IA : Isothermal Annecal MC: Mizt Ceoal
T iMod. 9Cr-1Mo T :Bar FA : Full Annoal
g :9Cr-1Mo-Nb, V 8 :Caasting A s Anneal
§ :9Cr-2Mo 9 :Ring SR : Strezs Reliel
10:9Cr—2Mo-Nb, V
11:3L6FR 10:0thors o : Olhers
12:0thers ) ) )
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FBR&EMBHABT -5 v -+ (B 2)
B2 %4 (2.72)
B g 09 4%
T~ b IRR)
gl iR Eio Bk i & i Bk
O HREHE | B M rﬁmmmmmﬂ MPEM (T)  [0.2%800 ke/mm) [303E (kg /mat)| BB (%) Bo (%) |QEHEFE X
i e Y L1 @ € O fb O WM B
. . ] i BR x F v F = ,
@ KETHLE g X R B®RAEE (T T | —m) BRIER [ R &+ B | p T |Uu TR T|MT|V T |Bend DimerlFiar [F1a: HydroM. Etc| 0.
{t, & 1 L adl e (w1 96)
4 W i c Si Mn P 5 Ni Cr
Mo Cu v Co Ti Nb + Ta W B °g
As Al sol Al total N sol N toetal o]
1t 5t s & Chec k {w 195)
4 b B W c Si Mn P [ Ni Cr
0.01100 0.45000 1.50000 0.02500 0.00400 12.60000 17.25000
Mo Cu v Co T i Nb + Ta w B og
2.48000
As Al sol Al total N so0l N total 0
"0.10000
O HREAHL @ X WEngk @ ZOHOMEKR
J:JIs HE :Brinell PT : iZislEiEIRa Bend, T M. Etec, ! =ID0Fxu?d
ATASTM NV :Vikers UT = IDiFasPemiAng Dimen. : <Fikit% 0. M FR 21403 1
IS :Shore RT @ BANRSEMIE Flar. : LR
O:0thers liRB:Rockwell B {1 MT : HBHSHER Flat, s (R
) UIRC:;Rockwell c VT : Amllak Hydro, : XIEKE
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FBR&BHBBEY -5y —-1+ (D3)
DI KR (11
IR
%? R BB ?3%:: % Omom oM ® OB K T ( mm ) 7 r Wt oW o I
:l:" A = = - -
o Jeu|BaR Tues (w) | Baws | vo8E |TAsRE | FABES (T BB EE jm L B
EL 1 £ A H©
SRR
Fa B 2 F = i
RS
S6F07 S6F09 S6F14 S6F15 S6F16 S&6F17 S6F20 S6F21 S6F22 S6F23 S6F25 S56F26 S&F
S6F27 S6F28 S46F29 S6F
@ Fi # @ i3 @RI T @RI E @rm LB LEEY (@ URBR ONIAROE-B 5
BM: Base Metal J: JI18 1: 074t L: Lengitudinal AM: As Machined 1: V-Notched 1 v
WJ: Weld Joint Az ASTM 2: 1741 T: Transversa P : Pelishing 2: U-Notched 2 By
DM: Deposited Metal 3: l1/2¢ V: Vertical E : Eleciropolishing|] 3: Smecth
WM: Weld Merval 4: 3/4¢ PG: Paper Grinding d: Arc~Notched
5: 4/4¢
O: Others 6: Cthors ) O : Others ) $: Others ) 3: OLhoras )
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Fl:20-7 (1/2)_]

HEAPLE  HTANEE

FBREMUBMKBAT -7 -+ (F1)

@ HERBIR ’ 1|

I'n

N2

' . I . - =T ¥ T _. =.
SRERIELIE BEIGH B R By E5d) @ RERTEOMM |\ _pepy_ o | 5 Lansiionn | 5 nﬁksa.'fimchr:l?
| RerEs s {m.in} 7 ? ”
() (kg mm’) (hr) (96) (%6) e G6hr) | mEmTHES G Be (8 | L|ES 0O | L|ES 00 |y
SG6FO7 700.0 13.000 548.400 B2.3000 63.7000A 0.43000E-01
S&6F09 500.0 45.000 5748.69%9 39.0000 61 .5000A 0.52000E=03
S&F14 550.0 &3.000 46 .900 41.7000] 77.0000A 0.94000E-01
S&4F15 550.0 35.000 2B831.209 35.7000 54.60008 0.20400E-0Q2
S46F16 550.0 4£0.000 343.900 43.7000 70.7000A 0.29900E—61
SGF17 550.0 30.000 21460.699 4£1.7000 59.8000A 0.27000E-03
S&6F20 606.0 33.000 95.900 53.0000 73.6000A 0.1910CE+00
S&6F21 500 .0 30.000 438.00p 51.0000 71.9000A 0.31600E-01
S4F22 &600.0 25.000 I060.200 47 .3000 68.6000A 0.38B600E-02
S6F23 600.0Q 20.000 1785%9.398 4B8.7000 58.20008B 0.77000E-~-03
S6F25 650.0 25.000 &7 .800 58.3000 77.5000A
O HRZFSMER @ BWiarE
1: In Air B: In Ar i) B RarisoRs
2: In Stagnant Na 9:_ In pile A B C
3: In Flowing Na ) #FERRNoldg
4: In Hot Lab. BM WM Bond HAZ
5: In Vacuum
6: In He 10: Othars
T:
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FER&BHBEHABRT -7 v -t (F 1)
Fl:24-—7 (I/Z)J
HEBALE  FTANREE
@ MR 1 _ .
. = " " N . TR IEOI - = (S 5]
i SERILY BN LR BB TF ) ?}M ey g~ | SWPETEOWIL | ey o 5 st | & | WSS o i‘liIr
&u‘f:rf;r: H r m i ' ; )
(T (ki mm') {hr) (%) (%6) w98/ h 0 | LTSRS08 Fh (%) f, E&H (%) i, T & (% E‘ﬂ
S6F26 &650.0 21.000 £19.100 59.3000 75.7000A 0.45500E-01
S&6F27 450.0 18.000] 1427 .BOO; 58.0000 70.9000A 0.13000E-01
S6F28 650.0 15.000 £521.699 51.0000 40.3000A 0.33000E-02
S&6F29 650.0 12.000] 123046.898 47 .3000 49 .6000A 0.79000E~03
OHBREBX @ B
3 In Air 8: 1a Ar i) I ey ohd
2 I[n Stagnant Na g9: In pile A B C
3: In Flowing Na i) WERRoRLE
4: In iletr Lab. aM WM Bond HAZ
5 ln Vacuum
6 In e {0: Othaora
T: In NZ )
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Stress

B:¥S6F¥STRESS.DAT

1995.03.23

H—20

[ T 13 T T L} T L] I L} T L) L) L T T I L} L] T T T T T 1 I T T T L) T T
°T Material :316FR( Plate ) | ]
Heat No : i
6 r History : As-Received 1
<&
Sr (500°C)
Sz (550°C)
(600°C)
- (650°C)
s |
s L
L (100°C)
ik
$in Air at 500C
2| O:In Air at 550C il
AtIn Air at 600C
O:In Air at 650C .
Z:In Air at 700C —_ :Calcu[ated [rom interim creep ruplure equation
1 } ! » 1 a1 1 L 1 PR I I | . 1 1 1 [ AN R | 1 L1 1
5 5 5 5
10' 10° 10° 10

Time to Rupture ( hr }

REAMITBIFB3 1 6FR (SE6FE—b) O Y —FREWiR X
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1995.03.23

100 T T T T 13 L} ll] T T T T L} T T ll 1 T 13 T 13 T T II [} T T T T T T T
i Material :316FR( Plate )
| Heat No : S6F ]
History : As-Received
\4
80 -
"; F b
£ B ) .
.9. 60
- 0 O O 1
] i J
A
=
o i A O A i
@ i A 0
O : ’
8 40 © : © -
= - &
p - o _
o
S .
= i
20 _
$:In Alr at 500°C
- | ©:lIn Air at 550C
| | A:In Air at 600C
O:1In Air at 850C
L | V:In Air at 700C J
O L ' I TSR R T B | L 1 1 PR S N B | ' I 1} I S N W | 1 1 1 T T N )
5 5 5
10’ 10° 10° 10" ’ 10°

Time to Rupture ( hr )

B—21 K&FTIBFB316FR (S6Fk~F) @) —7HMM
B:¥S6F¥ELONG.DAT
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1985.03.23

1
IO T — T T T 3r7T] v LI B B B R | T T LIS B R | T T LI L |

.Material :316FR({ Plate )
Heat No : §6F
History : As-Received &

(=]
[N

{ % hr )
o
T

-
T

[y
OI
n
TTTI
1

Steady Creep Rate
=)
!

ac=]
T00°C
630°C
600°C
550°C
500°C

:In Air at 5007C
:In Air at 550°C
at 600°C

:In Air at 650C
:In Air at 700C — :Calculated from interim creep strain equation

2
ll‘
9O>0¢
=
=
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