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MATERIALS PROPERTIES DATA SHEET (NoB (1)

Tensile properties data on FBR Grade SUS316 (Base Metal) ‘

Syoichi KATO*', Masanori AQKI*'!, Katsumi SATO*?
Takaichi‘SUZUKl*z, Hirokatsu KUBAYASHI*z, Katsumi YAGUCHI*

Eiichi YOSHIDA *', Yusaku WADA *',

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 tensile properties of FBR grade
SUS3i6, based on the R&D results obtained through the activities of material
tests,

Contents of the data sheet are as follows;

(1} Material : FBR Grade SUS316(Base Metal)
B7 Heat 1, 000mm X 1, 000mm X 50me* (Plate)
B8 Heat 1,000mm X1, 000mn X 40ua* (Plate)

B9 Heat 1, 000mux1, 000mm X 25mm* (Plate)

{2) Test temperature : RT~T7H0T

(3) Test method : According to JIS and FBR Metallic Materials Test
Methods

4) Number of deta : 64 points

*] Materials Development Section, Systems and Components Division, UEC/FNC

%2 Joyo Industry Co. Ltd.
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Syt HEANIMEE | EEBREER | 09 | HEA HARS
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B8 | ST (EERE
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( - ) Aol ) | ~T6 39-004
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#—1 FBRaBR#HHEER—-%>—F (B1)
|B1:%# (1/2)
DFEHEE | QUREES F M F & () 8 & #H = MEE A H It — kN E— b No,
2 1 a0t 10005, $or0. o 1000 £ | SHINNIPPOX SEITETSU 874E10H 298 D7871SGAGD N3480
HMELER BN | SES8ELS | B - B B OB B OE N, 7254 MR (%) k& H YR (x10°%
JUS SUS316HN A 60 |F A IE c Total
Gl it} - B B X & R OB A # A F B R’ % % F
@ &, @ @ @ @ #h @0
No. B T 5 h 3 b= =i bz =
0 o B BT {REFRERA (hr) Sk No g B & (T) {R SR (hr) Sk No, I H E (T {RHRE (hr) P
(1) ST 1050 0.5 wa @ L@
(4) 6] ()
B?
*
¥
i
1l
E S
-8
OEMEHE @BIX 5 @ @BHFE
1: 5US304 1: ot Rolled Q0 : Guench AC: Air Cool
2: SUs3le 2: Cold Rolled N : Normalize FC: Furnace Cool
3: SUS321 3: Forged T : Temper .| WQ: Water Quench
4: 2 25Cr-1Mo 4: Tube ST : Solution Treatment 00: 0il Quench
5: INCONEL 718 5: Eguivalent Tube | STT: Stabilizing Treatment BC: Blast Cool
6: 9Cr-1Mo b: Pipe [A : Isothermal Anneal MC: Mist Cool
T: Mod, 9Cr-1Mo 7t Bar BA @ Full Anneal
2: 9Cr-1Mo-Nb_ ¥ 8: Casting At Anneal
9: 9CT-2Mo - 9: Ring SR : Stress Relief
10: 9Cr-2Mo-Nb, V
11: Others 10: Gthers I : QOthers
{ ) { ) ( )

B00-T6 0G¥6Nd INd



#=—~2 FBREERHHHABT—F>~—F (B2)

B2:%H (272)

RS L e
1 S & # 5 B & i B
OFBRERE |5 ¥ | BkEtuBosR HARERE (T)  {0.2%8D (kg /m?) | BEESGE kg /%) BEHRT (%) | & b (%) |@RBHER|E &
J N 20 28.0 60.0 56.5 HB 156
& B i B @ o # # B H R
OABRAEHE |5 | HREE (T) | BRad-kel-v) | SRR | ORI @m! P TIU T|R T|M T|V T[Bend| Dimen|Flar |Flat |Hydro |M Btc |0, M
YES| YES| NO | NO | YES| NO YES | N0 | NO No YES | D
. 3 4 5 Ladle (wt%)
7 r B C Si Mn P S Ni Cr
SHINNIPPON SEFTETSU 0,011 0. 52 0,85 0. 025 0. 003 10. 64 16. 54
Mo Cu v Co Ti Nb+Ta W B7 Bte
2. 14 0. 08
As Al sot Al total N sol N total 0]
0.01 0. 08
1t # K & Check (wt%)
g W B\ B C Si Mn P S Ni Cr
-SHINNIPPOR SEITETSU ' 0.012 0.52 0. 86 0.024 0. 004 10. 59 16. 58
Mo Cu -V Co Ti Nb+Ta W B*? B!
2. 14 0.05 0. 06 0. 00t
As Al sol Al total N sol N total O
0 0.01 0.08 0. 0037

OB BN ORE & HB Tk @ OftO kSR

S H N Y .
H - VIKErs : B men . S . : 5
S : Shore RT: ﬁ:ﬁ:@nﬁ:zﬁ Flar. : B LIEAPEER
0: Others HRB: Rockwell B ur: % Flat. : {fHEAR

{ } { HRC: Rockwell C VT: Eﬁ#&ﬁ Hydro, : FKITaES

800-16 0S¥6Nd INd




#*—3 FBRa&EBHHERT—-5>— bk (D1)
Di :#&Rr (1/1)
hE ALt
Q| & B BHE B (@ |@ - U #wB AT HE (m 1 e @, A
b5 BE | 85 ~Ng -
B QEBEZ S B E |5 (O B [ HE () [ SRR | EHTHES |0 ® R BEREY oE B A B
BM J 144 L PG 30 ] 30 i
= Tz = FHBIES
S S N -] it
BEENES
EMD3D2 EMB3D3 EMD8D4 EMD8D5 EMD8DG EMDADT EMDRD3 EMBSDS BMNOL EMNOZ EMNO3 B7
EMNO4 EMNOS BMNOB EMNOT EMN08 EMNOY EMNI0 EMN11 BMN12 EMN13 EMN14 BT
EMN15 EMNIG BMN17 EMNIS BY
(DT DREE GFEULIFE @M OFEmNE Y | @RER @23, ~o—XOH
BM: Base Metal J: JIS 1: 0/4¢ L: Longitudinal | AM: As Machined 1: V-Notched 1: o
Wl: Weld Joint A ASTH 20 /4t T: Transverse | P : Polising 21 U-Notched 9: Ru—X
DM: Deposited Metal 3: 1/2t V: Vertical E : Electropolising | 3: Smooth J: vy, Mo-—-X
WM: Weld Metal 4: 3/4t PG: Paper Grinding 4: Arc-Notched
5. 4/4t
O: Others 6: Others 0 : Others 5: {thers 4: Dthers
{ ) { ) { ) ( { )

800-T6 0S¥6Nd DNd



#&—41

FBRERMHERABRT -5~ (E 1)

E1:38 (1.73)
OFERIHS | OFHFEE-1 B/nin) | REGTH-1 B | FBFE-2G/min)| FEOTH-20) | 0FTHFE-IG/min)| BEOCTA-3G% | 0F2EF-4 %/nin) | BEOTAAER)
1 0.3 3.0 7.5
SERE WERERL | 0.2%00 | SEEME | BEHEC | B b @ | EBRRe | FReRE | ADITS H o ¥ #
(t) (kg/mm?) | (kg/mm?) | (%6) (96) | BRbDIE | (kg/me?) | (kg/mm?) | (96) | BEARMROSES (ke/mn®) | BI-—KRHCE (%) PIRLMRERE (%6)
EMD:8D2 450 14.8 43,9 43.5 7.4 A 55.7 28.0 36. 2
EMD3D3 450 14.9 44.0 4.7 T.1 A 40,2 20.6 37.6
EMD8M 500 149 42,9 43.7 18.0 A 82.1 28.6 36,2
EMD8D5 650 141 35.5 49.8 79.6 A 12.7 24,3 40. 4
EMDSDG 700 13. 4 30.2 67. 8 83.6 A 1.0 22.6 5117
EMDRDT 700 13.6 30.5 65,4 82.9 A 13.8 22.3 50,3
EMD3DS 750 12,9 24.8 83.6 82.0 A 13.7 20.8 60.8
EMD8DS 750 12. 8 24,7 86,0 87.2 A 15.6 218 62.1
EMNO1 20 26. 4 59.4 51.5 810 A
EMND2 20 26.7 60. 2 61.0 32.6 A
EMNO3 100 22,2 a3 0 al. 8 82,0 A
OHERERES Q@b E
1: In Air 6: In He i) BH, BadBRhoBs
2: In Stagnant Na 7: In N, ABC
3: In Flowing Na  8: In Ar i) BFEABRFOES
4: In Hot Lab, 9: QOthers BM WM Bond HAZ
5: In Vacuum ' {

800-16 0G¥6Nd DNd



#&—4.2 FBREBHHBERBRT—-%>Y—F (E1)
[E1:38% (2/3)
OHRIESR | 07F38E-1 G/nin) | FROTH-1®) | OFHHEE-2G/min BEOTAELE) | 0F3EE 3G/ in| BECTH-3E®) | 0FBZE-1W/nin) | BEOTH-4E)
| 0.3 _ 3.0 7.5
R R ARIEE | 0.23mh | SERSEE | BT | & b ® | LEMRS | TRERE | 40K H o ¥ K
{r) (kg/mn®) | (ka/mn?) {26) (%) | BWhIE | (ke/mo®) | (kg/mm®) | (96) | ZFLBRUFR&EE (ke/mn®) | BI—RRMECF (%) BIRRUREERE (26)
EMND4 100 22.6 52.7 512 82.6 A
EMNOS 200 19.5 7.8 46.0 9.2 A
EMNOG 200 19.1 47.8 45,5 80.9 A
EMNO? 300 17.0 45,6 4.2 80.9 A
EMNOB 300 16.5 45,2 42.5 80.4 A
BMNOS 400 12.6 44.7 41.5 77.5 A
EMN10 400 15,7 4.7 41.5 8.7 A
EME11 500 14.5 42.8 415 78.1 A
EMN12 500 17.5 43.5 39.2 75.1 A
EMN13 550 14,7 41,7 41,2 7.1 A
EM¥14 950 15.0 42. 4 42.5 7.4 A
OFREEX QUi E
1: In Air B: In He i) B Be&EBRORS
2: In Stagnant Ma  T: In N, A B C
3: In Flowing Na  8: In Ar i) BFEBRHOEE
4: In Hot Lab, 9: Others BH WM Bond HAZ
5: [n Yacuum ( }

800-T6 0G¥6Nd INd



E1 : 8Bk (3./3)

*®~-4.3

FBREBHHRART~F>~F (E1)

ORBRBES | OFBHE-1 KB/min) | REOTS-10) | OFHEE-2(/nin)] BEVTH-2() | OT2HE-I%/oin)| BECTH-3H) | 0T2EE-A%/0in | BEVTH-4E)
1 0.3 30 - 7.5
SE RS HBEE | 0.266bD | SEREE | BN | B D @ ERERE | TERIRSL | ADfRCF E o % ¥
() {kg/mn®) | (kg/mn?) {%6) (%) | BB | (ke/me®) | (kg/mn®) | (96) | EABHWREE (kg/mn?) | H—ERIPTF (%) B (%)
EMN15 600 14.8 40.4 46.8 8.7 A
EMN16 600 14.8 39.6 45.5 73.9 A
EMN1T 650 14.1 36.2 48.8 7.5 A
EMN18 650 17.4 36. 3 49,5 7.1 A
OHBREHES QbR
1t In Air 6: In He i) B, BeEBROGRS
2: In Stagnant Na T: In Na ABC
3: In Flowing Na  §: [n Ar 1) #|FRBRFOES
4: In Hot Lab, 9: Qthers BM WM Bond HAZ
5: [n Vacuum ( )

800-16 0G¥6Nd INd
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#&— b FBREBHMHEBRT—% >~ (B1)
[B1:%# (1/2) |
DOFHEH | OS> F # <+ # (mm) B % # 2 MEE P A Inv—trn E— kN
2 1 40t 1060e, @ ore. 0 1000 £ | SUMITOMO KINZOKU 8B4E10H 1961 88-D¥BS-1019 50492
MBI | BRSERES | B - TRk OB R E N 7254 b8 (%) F e B A EY R (%10°%)
JIS SUSI16MN A 50 ;i F A 0B 0|C 0,008 | Total 0. 008
1 i) 7 B R A B B B F ik % A F ik " T B
@ #, @ @ #| @) @ # @’in
13 bz | T) =2 h . N i - R N M
B B ( (#5050 (hr) Fik 0. i R BE(T) {REFERA (hr) Sk No. e B E(v) {RiUER (hr) Hik
(1) ) 1050 L0 o {2) (3)
@ (5) 6
B8
e
#
#
b1
&
5
(DT CURX 5 @i @B IE
1: SUS304 1: Hot Rolled 0 : Quench "t AC: Air Cool
2+ SUs31f 2: Cold Rolled N : Normalize FC: Furpace Cool
3: SUS321 3: Forged T : Temper Wo: Water Quench
4: 2 25Cr-14o 4: Tube ST : Slution Treatment 00: Oil Quench
9: INCONEL 718 9: Bguivalent Tube |SIT: Stabilizing Treatment | BC: Blast Cool
6: 9Cr-1Mo b: Pipe IA : Isotherma! Anneal MC: Mist Cool
7t Mod, 9Cr-1Mo T: Bar FA : Full Anneai
8: 9Cr-IMo-Nb v 8: Casting A : Anneal
9: 9Cr-2Mo 0: Ring SR : Stress Relief
10+ 9Cr-2Mo-Nb, v
11: %thers 10: ?hter ) g : %thers }

800-T6 0G¥6Nd ONd



#&—6 FBR&BEMHEMBT-F2—F (B2)
B2 :&# (2.72)
%@%ﬁgfﬁﬁﬁ)
gl R # B B s KB
QRBFRE | B ¥ | BIRERAEOERE HEREE (T) | 0.2%RH (ke/m®) | GIEERE ke me®)| BRERMO (%) | & h (%) {@HRAE | #E &
J 10 N 20 30.0 5.5 52,5 HB 159
# 2 # LTy ® 2 o # # #H H BB
ORBAEE |2 B BREE (T) | BRXoE- kef-n) | ¥1%HR | ¥0RFE (@) P T(U T(R T|M T|V T|Bend| Dimen|Flar | Flat | Hydro |M Etc |O.M
YBS| YES| NO | NO | YES| NO YES | NO | NO ND YES | ND
ik 2 53 5} Ladle (wt9%)

2 W B B Cc 3i P 5 Ni Cr
SUMITOMO KINZOKU 0.010 0. 47 1.05 0. 026 0.001 12.31 17.58
Mo Cu \ Co Nb+Ta W B B0

2.46 0. 06
As Al sol Al total N sol N total 0]
0.10 -
1k = 4 5 Check (t3)

W B c Si P ] Ni Cr
SUMITOMO KINZOKU 0.012 0. 47 104 0,024 0. 001 12.25 17.61
Mo Cu v Co Nb+Ta W B? B!'®

2. 48 0.14 0. 044 0.08 0. 001 <0. 01
As Al sol Al total N sol N total o
0. 004 0.10 0. 0056
OmEhAHikE QF <R HE | OZOhOHEEAR
IR TR e B
1S : Shore Eﬁﬁ?ﬁ!@uﬁﬁ Flar, : #LILT#ER
) (R R E “:Mﬂﬁgﬁ i, Mkt

800-16 0G¥6Nd INd
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®#—-7.1 FBREBRHHERBT—%>—F (D1)
[D1:atmer (1.2
S ]
D HHBBEIO® @ =T B AT & (m g7 R @, B ® m =
& BREY | BN . ~p—
_ F|OHRE |5 B ME | HE | O/ L | (p) |8 20E8 | SRR | g ® % R | BREYE ot 85 (= I
BM J 144 L PG 20 i 30 1
sp B = FHBIERS
nit Eﬁ H— % = it
. BEaRES
ENDEDZ ENDBD3 END3D4 ENDBDS ENDSDG END8DT END8DS ENDBDY ENDBEQ ENDBE] ENDBEZ B8
END8E3 ENDBBE4 END8E4 ENDBEG ENDBE7 END3ES ENDBES ENDSFQ END8F]1 END8F2 ENDSF3 B8
ENDF4 END8F5 B8
QE H @HRBE AN E @RIAE GFEME HkF | @RER @y, ~o—ZXOEE
BM: Base Metal J: JIS 1: 0/4t L: Longitudinal AM: As Machined 1: V-Notched 1: o
WJ: Weld Joint A: ASTM 2: 1/4t T: Transverse P : Polising 2: l-Notched 2. mp-—x
OM: Deposited Metal 31/ V: Vertical B : Electropolising | 3: Smooth 3 vy, Np—Z
WM: Weld Metal 4: /4t PG: Paper Grinding | 4: Arc-Notched
5: 4/4t
0: Others ) 6: Others 0 : Others 5: Others 4: Others
{ ) ( ) { ) ( ) { )
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*&—7.2 FBRERMHHBT—-%>—F (D1)
D1 :E8H (2/2) |
g AL
O & B A E|® @ x E oo B i B R & (m) g7/] r @, B H m I
4 BRI | BREX AL
H OHEEEZ |5 BINEIAFN | O/ LA (v) (S50 HIBNE | ETTHES |0 B R BRIEYR| otE B R B ft
BH J 144 L PG 50 10 50 1
= Iz = ZHHRIES
e B O FOS 2
BEARES
T! T2 3 T4 TS 6 B8
o @R @R @A GFmNE L | ©WEER My, ~u— 2O
BM: Base Metal Jv JIS 1: 0/4¢ L: Longitudinal AM: As Machined 1: Y-Notched |
WJ: Weld Joint A: ASTM 21 1/4t T: Transverse P : Polising 2: U-Notched 2: "p—X
DM: Deposited Metal /% V: Vertical E : Electropelising | 3: Smooth 3r v, Np—x
WM: Weld Metal 4 3/4t PG: Paper Grinding | 4: Arc-Notched
5 4/4t
0: Others 6: Others 0 : Others 5: Others 4: DOthers
) { ) ( ) ( ( )

800-16 0GYENd INd



E1:3RE (1/3) |

F&— 81

FBREBMHABRT—F>—F (ET1)

OHMTBHES | OF2E-1 Wnin) | BEOTH-1H) | O0FBEE-20Wnin)| BEVTE2®) | 0FBRE-I0/0in)] BEOTH3G) | OFEEA0/nin) | BEOTH4E)
1 0.3 3.0 7.3
SRE RS HEREBE | 0.24m75 | SERRE | BT [ & b @ | EEeRe | FReAR | DK I o #
(t) (kg/mn?) | (kg/mm?) (%) (96) | B | (ke/on®) | (kg/mn®) | (9€) | PURBMRRREE (ke/mm?) | EI—HR{dCR (94) PUBETHERE (%)
ENDgD2 20 25,8 60, 6 67.2 §2.2 A 189. 1 38,2 54
END3D3 20 26.9 60. 9 65. 9 33. 9 A 200.0 38.9 50.4
ENDBD4 100 21.2 53.2 53,6 84,3 A 100, 0 aLs 42,9
END8D5 100 20.9 2d. 8 b2, 8 818 A 94,2 30.7 42.4
END8D6 200 17.0 48.3 47.8 80.7 A 26. 7 30.2 39.1
END8DT 200 18.5 48,7 48.4 79.7 A 80.3 29.7 39.5
END8DS 300 15,6 46. 4 46.0 76. 2 A 510 30.0 3.9
ENDBDY 300 15.4 46.1 46.6 7.3 A 36.7 30.0 36.3
ENDSED 100 143 45,9 46.0 77.6 A 33.0 30,0 3.9
ENDBE] 400 13.8 45. 6 44.8 6. 4 A 82,2 30.2 3.0
ENDE2 450 12,9 44,4 44. 4 70.7 A 62.6 30.86 36,7
O#HEETBHIR @kt
I: In Air G: In He i) BH., BEFRRFOES
2: In Stagnant Na  7: In N A B C
3: In Flowing Na  8: In Ar i) FHRBHOHS
4: In Hot Lab, 9: Others BM WM Bond HAZ
5: In Vacuum { )

800-T6 0G¥6Nd DNd



El:51 (273

*&— 8.2

FBREEHHABRT~F—F (E1)

| OHBREFS | 09 BEE-1 G/nin) | BECTE-1EH) | OFAEE-2%/min)| BECFS-20) | OFHEE-3G/min)| BEOTH-3G) | OFBEE-4@/Mmin) | BEOTH-1E)
1 0.3 30 7.5
REEEE HBRE | 0.2ED | FIEEMRE | BEMEBY | B v @ LPRRE | TRARS, | ADftigk B O % H
() (kg/mn®) | (kg/mn?) (%) (96) | WRATE | (ke/mn?) | (kg/on®) | (96) | BLARMRSRER (kg/mn®) | EL—RRIPCY (%) Tl (%)
ENDSE3 450 13.4 45,2 45,7 .17 A 76. 6 E) | 3.6
ENDBE4 500 12.8 44,0 45,5 73.6 A 810 3.6 3n.h
ENDBES 500 13.0 43.7 45,3 7.8 A 62.6 3.4 374
EXD8E6 550 12.9 42.3 43.0 75.3 A 65.1 30,5 39,2
END8ET 550 13.1 42.9 46.5 72.1 A 60.1 3L2 38.2
ENDSESR 800 13.2 40,2 48.7 72.9 A 87.4 30.0 39.7
ENDSEY 600 12.9 40.1 47.0 74.4 A 47.0 30.7 38.5
ENDBFD 650 12.9 36.6 50.5 741 A 74.68 28.6 40.9
EXDBF1 650 13.4 36,6 51.6 3.4 A 7.6 29,7 41.6
ERDSF2 700 131 3.7 69.7 6.5 A 69.6 243 50.5
ENDBF3 00 12.0 313 62.9 6.5 A 62.1 25.9 48.8
EE TR, QR rR
1: In Air 6: In He i) B#., BeRRFOES
2: In Stagnant Na  7: In N; A B C
3: In Flowing Na  §: In Ar i) B#FFBROES
4: In Hot Lab, 9: Dthers BM WM Bond HAZ
§5: In Vacuum { )

800-16 0Gv6Nd INd
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E1:3& (3.3)

&—8.3

FBREBHHBRART—F>—F (E1)

ORBRIMES | 09 AEE-1 (/nin) | BECTA-1®) | OFBBE20%/min)| BEOTH2G | 0F28E-3%/nin)| BEOTH-E) O BEE -4 (%/nin) | BECTE-4H)
1 0.3 3.0 7.5
HEpEs AEBREE | 0.2%FND | SBREGE | BT | & b @ LPRRR | FRRRS | 4DIRCF " o % #
(t) (kg/mn?) (kg/mn?) (%) (96) | WRBREAE | (kg/on?) | (kg/mm?) | (%6) | PIREBTREE (ke/mo®) | BE—AR{HCN (9€) FIREEE (%)
END8F4 730 iL9 26.1 88.5 86.3 A 61. 4 20,5 63. 4
ENDBRS 7450 1.5 2.1 70,4 82.4 A 16.7 21.8 53.3
Tl 20 26. 4 60.2 60.0 80.6 A 40. 61
12 20 2n.4 60. 2 59. 6 81.0 A 40.55
T3 500 12.4 43.9 45.0 69,8 A 3.1
T4 500 13.4 44.2. 45.0 69.8 A 35, 07
5 550 12. 4 42.3 43.0 68. 6 A 32.29
T6 550 12.1 42.2 42,2 68. 7 A ) 32.93
CHREES (O A
1: In Air 6: In He i} B, BeEBROBS
2: In Stagnant Na 7: In N. A B C
3: In Flowing Na  8: In Ar 1) FABHOBS
4: In Hot Lab, 9: Dthers B WM Bond HAZ
5: In Vacuun ( )
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4.

FBReBMBF—4% v —+
5 A SUS316 (FE4)

Bdt — F (25mmtx10000mx1000mn)




#*#—~9 FBRERHHRABT-—-Fv~F+ (B 1)
1 B1:3%#4 (1.72)
OFHEE | ORAXS * # =+ ¥ (mm) M & FOE MEERH Iy — b, E— o
2 1 25t 10006, ¢ ora. 1000 £ | SUMITOMD KINZOKU 884£10H 1918 88-DNBS-1019 50492
MRERER | BRoERE | B - TR # 8 R E N Z7=54 B (%) k&R HEYH B {%10°%)
JIS SUS316MN A 501F A 0B gicC 0,008 | Total 0.008
7 vl =W B B 5 & B B X & % A F B " H ¥ B
@ #|, @i @ #| . @ @ #|, @i

N i) ko) ] h P R Fie) 4

0. W ! E (T) {REER (hr) ik No. e B ¥ (T {REFRERG (D) Fik No. g B E(T) {REER (hr) Fik
n ST 1050 0.6 wa 2) @

) (5) ®)

39

#*

#

i

3

% —

k=
OxEVEH @R €): 0 @uIn5EE

1: SUS304 1: Hot Rolled Q : Quench AC: Air Cool

2: SUS3i6 2: Cold Rolled N : Normalize FC: Furnace Cool

3: sUsd2l 3: Forged T : Temper WQ: Water Quench

4: 2, 25Cc-1Mo 4: Tube ST : Slution Treatment 0Q: 011 Quench

a: INCONEL 718 5t Bguivalent Tube | STT: Stabilizing Treatment | BC: Blast Cool

6: 9Cr-1Mo f: Pipe 1A : Isothermal Anneal MC: Mist Coel

T: Mod, 9Cr-1¥o 7: Bar FA @ Full Anneal

8: OCr-1Mo-Nb, ¥ §: Casting A Anneal

9: 9Cr-2Mo 9: Ring SR : Stress Relief
100 9Cr-2Mo-Nb ¥
1L: Others 10: Chter 0 : Others

{ ) ( ) ( )
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#Z—10 FBREBHHERBRT~y>—~ b (B2)
B2 : % (22)
Bt
(2 — b E#RE)
' gl ik 2 154 B xR R
CHBAHE | 5 8| IBRESnEOHE HBERE (T) | 02677 (ke/mo?) | BIERERE (ke /mn?)|  DEWRHTY (%) | b (%) QOEBAE E X
J 10 N 20 29.5 61.5 53.5 HB 156
i L & 5% @ o # #H B H B
OFBFEE |5 % SBEE (T) | Ricd-kef-n) | YIRER | Pk @) P T|U T{R T|M T|V T|Bend! Dimen|Flar | Flat | Hydro [M Etc |0 M
YES| YES| NO YES | ND YES NO KO NO YES NO
4k F )74 ) Ladle (wt%)

& W B o S i Mn P 5 Ni Cr
SUMITOMO KINZOKU 0,010 0. 47 1. 05 0,026 0. 001 12.31 17.58
Mo Cu v Co Ti Nb+Ta W B’ B°

2.46 0.06
As Al sol Al total N sol N total 8]
0.10
it E= B 53 Check (wt%)
n w5 Br C Si Mn P S Ni Cr
SUMITOMO KINZOKU 0.012 0.46 1.04 0,024 0. 001 12. 24 17. 54
Mo Cu v Co Ti Nb+Ta W B7? B'®
2.45 0.14 0. 044 0. 06 0. 001 <0.01
As Al sol Al total N sol N total G
0. 004 0.10 0. 0061
OFBRFHUE QXL | @Z0thorkidEk
R B (DR T U U dekes
_ i : Shore m;ﬁ%ﬁﬁ@ﬁﬁ Flar, : LI SR
0: Others HRB: Rockwell B |MT: SisyiRfiiaisa Flat, : {R¥aE%
( HRE: Rockwell C | VT: AEHRE Hydro A ERER

800-16 0G¥6Nd INd



#—11 FBRE&EBHMHABRFT—-F>—F (D1)
D1 :#8&R (113
I
i E A H B |® @ xFmoBnE BB A T (m g7 x @D, B B mm I
Fi: ] B | Bl s
¥ OREEs | 5 M| EE | Ha | @ L (8 () |58 HTHEAR | BTREZ |0 B K| BRER| OFE B B B
BM J 14A L PG 50 10 50 1
= - — I EANES
ﬁit Eﬁ }:IL % =] i3
HERES
EPERAD EPESAL EPE3AZ EPE8A3 EPERA4 EPE8AD EPESAG EPESAT B9
OfFE 5 @R QREALE DREA™ OxENE HEF | @URER @2, ~n—ZOHHE
BM: Base Metal J: JIS 1: 0/4t L: Longitudinal AM: As Machined 1: ¥-Yotched 1w
Wi: Weld Joint A ASTH 2: 1/4t T: Transverse P : Polising 2: Y-Yotched 9 Rp—%
DM: Deposited Metal 3: 1/2t ¥: Vertical E : Electropolising | 3: Smooth 3w, Rp-—-X
WM: Weld Metal 4: 3/4t PG: Paper Grinding | 4: Arc-Notched
5 /4t
0: Dthers 6: Others D : Others A1 Others 4: Others
{ ) ( ) ( ) ( ( )

800-16 0G¥6Nd DN
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|E1:3 (/1) |

&-12 FBR&ERHHURBFT—5v~1 (E1)

OHRFER | 09'2380E-1 W/nin) | BEOTA-1®) | OFTIEE-20/min)| BEOCTH-20) | 0958E-3G/min)| BEOTH-3G | OTHFE-AG/0in) | BEOTE-AE)
1 0.3 3.0 7.5
HEAE-EE HRREE | 0.20EN | SEEMX | MG | & b @ ERR | TRRRE | ADfdCF _ H o % %
(T) (kg/mn*} | {kg/ma?) (96) (96) | Wi | (kg/mu®) | (kg/mn®) | (96) | FIRRMROREE (kg/mm®) | BL—HBEMICF (%) PUBMEE (9%6)
EPESAD 20 27.2 60.9 53.1 76. 9 A 126. 4 32.0 42.6
EPESAL 20 27.5 61.9 53.0 76. 2 A 148. 8 32.3 42.5
EPESAZ 500 13.3 45,8 42.0 65. 2 A 9,1 28,2 35.1
EPEBA3 500 14.0 45,5 44, 4 67.0 A 91.0 3L 1 36.7
EPEBA4 550 14.1 44.5 42,4 67. 6 A 9.0 29.7 35.3
EPEBAS 550 14,0 4.3 414 68.8 A 93.6 28.3 34.7
EPESAG 600 14.4 2.1 44,8 66.0 A 88.0 28,3 3n0
EPESAT 600 13.7 41.3 43.5 1 A 66. 1 21.9 36, 1
RS @B
1: in Air 6: In He i) B BB OES
2: In Stagnant Na  7: In N: A B C
3: In Flowing Na  8: In Ar 1) #FRBHOBRA
4: In Hot Lab, 9: Dthers BM WM Bond HAZ
5: In Vacuum { )
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F—98
No. WMEF Mo RiTEH MHEEEF - ERITHZE sH&fE Mgty —» E0=E
EiT No
PNO450 Mod, 9Cr-1Mo 8 (SR) @ Meod, 9Cr- EE - 400Tt~650T
1 NoF 01 1991/7 B A%Kd, Nad
91-004 KEPhHE LT+ ) o oY 1ModE | B : BMMVERER
PN9450 EHFEEHSISIE (B#) o BE RT~T750%¢
2 NoB 01 1991/9 SUS316FR HBREIRE - ZATE
91-008 AR F-s 4R
3
4
5
8
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K7 —p %k, BHF - BRNERAEEH S CARShARABEHELES 27
bhi, HEBRERREELHMEBC L CRB I DL 60THE, 4%, CNHOF
— S BERBRTLTACPETSY, HEREEESIUEERESRTEORE LS
KBRYTONEEEMBETEH0TE B,

BT, ¥ — 7 BRTEGELERT,

I HRB®RF - RORTEEESER
BAOF - BRHEBXFHORRREFT LI, HHEEF -2 &L LTOBEESO
BRERXTBELDET 5,
1 BERFSOEBRS
ERR2BHAHEN I REAREEHNC X - TIT5. MRENR, F-E0BEH
FESTEHHH TR THD, MHOMERBRPUMES &, BIEHBE -5
MHBET - EOPhTRAL, BEEFSLELRRELN,

O #HMHES
MR X5 7 MHEX S # &8 W H

A SU5304 0 PNC SUS316
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c SUs321 Q 7234 /v Ty AL
D 2% Cr-1Mo R 00s
E INCONELT18 S 7 Iy 7R
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