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A182/SA-182 gg;%iecdeor Rolled Alloy and Stainless Steel Flanges, Forged fittings, and Valves and Parts for High Temperature (3)
. | Y
A213/SA-213 Seamless Ferritic and Austenitic Alloy-Steel Boiler, Superheater and Heat-Exchanger Tubes p ~ ‘0
{ ¢ -
A268/SA-268 Seamless and Welded Ferritic and Martensitic Stainless Steel Tubing for General Service ®
A312/SA-312 Seamless, Welded and Heavily Cold Worked Austenitic Stainless Steel Pipes o “® ,
A335/SA-335 Seamless Ferritic Alloy-Steel Pipe for High-Temperature Service (21 ® ® /
- y
A376/SA-376 Seamless Austenitic Steel Pipe for High-Temperature Service ~ (22 r
A403/SA-403 Wrought Austenitic Stainless Steel Piping Fittings 4 g
A789/SA-789 Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for General Service
A790/SA-790 Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe . g@?/
{;4* 7
ASTM/ASME B161/SB-161 Nickel Seamless Pipe and Tube e — e‘g
B163/SB-163 Seamless Nickel and Nickel Alloy Condenser and Heat Exchanger Tubes (14)
B167/SB-167 Nickel-Chromium-Iron Alloys and Nickel-Chromium-Cobalt-Molybdenum Alloy and Nickel-Iron-Chromium-Tungsten
Alloy Seamless Pipes and Tube
B407/SB-407 Standard Specification for Nickel-Iron-Chromium Alloy Seamless Pipe and Tube ¢
: Standard Specification for Nickel-Iron-Chromium-Molybdenum-Copper Alloy
B423/SB-423 | (UNs N08825, N08221, and N06845) Seamless Pipe and Tube - og
BA44/SB-444 Standard Specification for Nickel-Chromium-Molybdenum-Columbium Alloys
(UNS N06625 and UNS N06852) and Nickel-Chromium-Molybdenum-Silicon Alloy (UNS N06219) Pipe and Tube
B622/SB-622 Standard Specification for Seamless Nickel and Nickel-Cobalt Alloy Pipe and Tube
B668/SB-668 Standard Specification for UNS N08028 and N08029 Seamless Pipe and Tube o
B729/SB-729 Standard Specification for Seamless UNS N08020, UNS N08026, and UNS N08024 Nickel-Alloy Pipe and Tube
EN 10216-5 Seamless Steel Tubes for Pressure Purposes, Technical Delivery Conditions, Stainless Steel Tubes
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BESE

B fE m = & ELvhIII Billet Making
Melting Refining Casting R Hollow forging process (TiL/vbh-7y 2N Fik)
| > SARIAE L AR
BUETIBE~T ARSI
> > — — ) | 4H2:165.2~952.5mm
D g [j W - Hot finished seamless
N . SRS ipe
TIVILBRRBR R AP » * Superlf;rgi;: press OD: 6 2337 5inch
Argor-Oxygen - BEIKETL X FEEIKETL X e !
BRIF Decarburization (A0D) IBIRIAE Vertical piercing press Horizontal push bench

Electric arc furnace Ingot casting

A =) [ E Extrusion process (12— t¥1LzE)

EE L _E B R
QDF SUERTRE~T AEEE
414%:33.4~275.0mm
—> — = >

>

ﬁ Hot finished seamless
E— tube and pipe

OD: 1.3~10.8inch

- z — BEKET L HEIKETL X
S ) EfEiHERE AR FEARE ) ) ) -
Blas't_;umace De:;gzﬂ;”aggx%sgm Comi‘r’LOUS casting Blooming mill Vertical expanding press Horizontal extrusion press
—RER
Secondary Melting
— 1 — AEMI Cold working (4RIEE%. AR5 Iki%)

YR AT BIE Mannesmann process
(R 2R RLILIILE) . %
BT — U EER

HET EREERE
Vacuum Arc Remelting (VAR) -> % - A BUERTRE~T A EEE
SR 4412 6~508
Cold pilger mill —> = mm

1]

TR < RLILIIL

Toe-angle piercer Mandrel mill N
’ — Cold drawing bench

SO—ILIF AN TN A H—

ILIMARSTEIARE 3-roller extracting sizer
Electro Slag Remelting (ESR)

*

2

BO—ILARLyFLF 1 —H—
3-roller stretch reducer Cold finished seamless
RZHEBRIR B ’ - ﬂ z )} ") DODDOW) tube and Pipe
Vacuum Induction Melting (VIM) L 0OD: 0.24~20inch
|

X 4 ltem Bl Main Facilities
EL B 7 — 7 RERUF Electric arc furnace
Steel Making Facilities AODYF (7 )V > EEZRRR i kF) AOD (argon oxygen decarburizing) equipment
VODF (B & IF) VOD (vacuum oxygen decarburizing) equipment
VIMIF (BZei5E5820F) VIM (vacuum induction melthing) furnace
VARIF (B2 7 — 7 BiAHERIF) VAR (vacuum arc remelting) furnace
ESRIF (TL 7 FAX S JEARIF) ESR (electroslag remelting) equipment
T P KPR SR B st Super forging press
Forging Facilities BRI FERE Blooming mill TP Electric arc fumnace HEPIKREEH  Horizontal push bench HEMHEER  Horizontal extrusion press
AT EE (XX FFLEEHXBER) (Toe-angle piercing type tube making mill)
&R iR HERHEE Extrusion tube mill
Hot Finished HEFRARBEERE BTLIHETLX) Hollow forging pipe mill (Vertical press, Horizontal press)
Tube-Making Facilities FEA P Boring and trepanning machines
PaNzll)zz a4 Lathes for OD machine
SETELEE JKE K ik Hydraulic cold drawing bench
B ERE iR JHE R b il hydraulic drawing bench
Cold Finished SHUam g Chain type cold drawing bench
Tube-Making Facilities ST i High pressure drawing bench
7o R A Cold pilger mill
$HE BALIRES i BERX S NLILR KB EERE Continuous type/Batch type/Barrel type
=2 =l .
Heat Treatment Furnaces B2 R Atomsphere controlled type/Vacuum annealing type AREIE  Cold pilger mill AR Cold drawing bench SR Heat treatment fumace
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SIErTHESEE (1XFRH)

AR LY —LURE AR LEY—LURHE
U2 2 AE (mm) 2 U Sz AE (mm) G2
A | B) (mm) 28/ 3 35/ 4 5 6 7 89 10 11 12 13 /14 15 17 /20 25 30|35 40 45| (mm) A | (B) (mm) 1216 2 |26/32 4 45 5 6 |7 8|9 10 1112131415 17|20 /25/30|35 (mm)
25 1 34.0 34.0 6.0 6.0
38.1 38.1 8.0 8.0
40 1, 48.6 48.6 6 s 10.5 10.5
50| 2 60.5 60.5 10 % 17.3 17.3
65 | 2', 76.3 76.3 15 ', 21.7 21.7
82.6 82.6 20 N 27.2 27.2
80 3 89.1 89.1 25 1 34.0 34.0
90 | 3, | 101.6 101.6 38.1 38.1
100 | 4 114.3 114.3 32 1Y, 42.7 42.7
(120.0) (120.0) 40 1Y, 48.6 48.6
130.0 130.0 50 2 60.5 60.5
125 | 5 139.8 139.8 65 2, 76.3 76.3
(150.0) (150.0) 82.6 82.6
150 6 165.2 165.2 80 3 89.1 89.1
(170.0) (170.0) 90 3, 1016 101.6
7 190.7 190.7 100 4 114.3 114.3
200 | 8 216.3 216.3 120.0 120.0
250 | 10 267.4 267.4 130.0 130.0
300 | 12 318.5 318.5 125 5 139.8 139.8
350 | 14 355.6 355.6 150.0 150.0
400 | 16 | 406.4 406.4 150 6 165.2 165.2
A | B) (mm) 28/ 3 35/ 4 5 6 7 8|9 10 11 12 13 /14 15 17 /20 25 30|35 40 45| (mm) 170.0 170.0
U= R AE (mm) R 7 190.7 190.7
fwE 1. MBS CIBERELBEI HIETDTIT HRZE, 200 8 216.3 216.3

2. BLERTRERR FHHEOARER RIS DV TIEHS D UH THHRL &L,

3. ARLUADTEIC OV THITHEBICIBLET, 250 | 10 2674 267.4
300 12 318.5 318.5
350 14 355.6 355.6
400 16 406.4 406.4
A) | (B) (mm) 1216 2 |26/32 4 45 5 6 |7 8|9 10 1112131415 17|20 /25/30|35 (mm)
U R AE (mm) PACES

&% ARLSOTEICOWTHIHEAICELET
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REHEE (BE - 5)

(EZIERAY— LU AHED—HRRG

SRS {E2m5 (mass%) RS RIS
%8 LZ=E [DwaES 5 @EMAA i i i
JIs GFEfI) ASTM /ASME (i#5fl) | ENZ c si Mn P s Ni cr Mo N Others Ve, | Vet | S5l
303 18Cr-8Ni-S SUS303 S$30300 1.4305 | tRHISE 0.15max. | 1.00max. | 2.00max. | 0.20max. | 0.15min. | 8.00~10.00 | 17.00~19.00 | 0.60max. — — 520 205 40
304 18Cr-8Ni SUS304 $30400 1.4301 0.08max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 8.00~11.00 | 18.00~20.00 — — — 520 205 35
304H 18Cr-8Ni-High C SUS304H S30409 1.4948 | BAHTE | 0D HLREDN AN 0.04~0.10 | 0.75max. | 2.00max. | 0.040max. | 0.030max. | 8.00~11.00 | 18.00~20.00 — — — 520 205 35
304L 18Cr-8Ni-Low C SUS304L $30403 1.4307 0.030max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 9.00~13.00 | 18.00~20.00 — — — 480 175 35
. (SUS304N1) S30451 = _ _ _ — _
304N 18Cr-8Ni-N et (ASTM A5 apaoan) | 14315 | FEE 0.08max. | 1.00max. | 2.50max. | 0.045max. | 0.030max. | 7.00~10.50 | 18.00~20.00 0.10~0.25 550 275 35
. (SUS304LN) S30453 " _ _ _ B
304LN 18Cr-8Ni-Low C-N 1S AR (ASTM A213 TP304LN) 14311 | RSB RN 0.030max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 8.50~11.50 | 17.00~18.00 — 0.12~0.22 550 245 40
309 22Cr-12Ni SUS309 $30909 1.4829 — 0.15max. | 1.00max. | 2.00max. | 0.040max. | 0.030max. | 12.00~15.00 | 22.00~24.00 — — — 520 205 35
3098 22Cr-12Ni SUS3098 $30908 Ltz 28 dler eh il e 0.08max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 12.00~15.00 | 22.00~24.00 — — = 520 205 35
310 25Cr-20Ni SUS310 $31009 1.4842 P F v 0.15max. | 1.50max. | 2.00max. | 0.040max. | 0.030max. | 19.00~22.00 | 24.00~26.00 — — — 520 205 35
3108 25Cr-20Ni SUS310S $31008 0.08max. | 1.50max. | 2.00max. | 0.045max. | 0.030max. | 19.00~22.00 | 24.00~26.00 — - — 520 205 35
F—2F 312L 20Cr-18Ni-6Mo-0.2N | SUS312L (JIS G3463) S31254 14547 | KT | @BAKROKIETS Y NERE 0.020max. | 0.80max. | 1.00max. | 0.030max. | 0.015max. | 17.50~19.50 | 19.00~21.00 | 6.00~7.00 | 0.16~0.25 Cu:0.50~1.00 650 300 35
Z;?T;b'\x%ém% 316 18Cr-12Ni-2Mo SUS316 $31600 1401 o ING TS 0.08max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 10.00~14.00 | 16.00~18.00 | 2.00~3.00 |  — — 520 205 35
i " " | : j‘ - — — . — —
316H 18Cr-12Ni-2Mo-High C SUS316H $31609 1.4918 Ml 0.04~0.10 | 0.75max. | 2.00max. | 0.030max. | 0.030max. | 11.00~14.00 | 16.00~18.00 | 2.00~3.00 520 205 35
316L 18Cr-12Ni-2Mo-Low C SUS316L $31603 1.4404 0.030max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 12.00~16.00 | 16.00~18.00 | 2.00~3.00  — — 480 175 35
316Ti 18Cr-12Ni-Mo-Ti | SUS316TI(JIS G3463) | (aqy %}§3T5P316Ti) 14 | TR 0.08max. | 1.00max. = 2.00max. | 0.040max. | 0.030max. | 10.00~14.00 16.00~18.00 | 2.00~3.00 - Tis5 X C% min. 520 205 35
317 18Cr-12Ni-3M SUS317 $31700 0.08max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 11.00~15.00 | 18.00~20.00 | 3.00~4.00 |  — — 520 205 35
NN WAL : @7 SHILS Y H—EE e ex X e Tex
317L 18Cr-12Ni-3Mo-Low C SUS317L S31703 1.4438 0.030max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 11.00~15.00 | 18.00~20.00 | 3.00~4.00 |  — — 480 175 35
321 18Cr-9Ni-Ti SUS321 $32100 14541 | MIRIFRERNYE : ®t2 TS5 NitE 0.08max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 9.00~13.00 | 17.00~19.00 — — Ti:5 X C% ,min. 520 205 35
321H 18Cr-9Ni-Ti-High C SUS321H $32109 1.4940 | SEHE : O+ SBHRE. BHRE 0.04~0.10 | 0.75max. | 2.00max. | 0.030max. | 0.030max. | 9.00~13.00 | 17.00~20.00 — — Ti:4 X C%~0.60 520 205 35
347 18Cr-9Ni-Nb SuUS347 S34700 1.4550 | MRIEEY : ot2 TS5 Nt 0.08max. | 1.00max. | 2.00max. | 0.045max. | 0.030max. | 9.00~13.00 | 17.00~19.00 = = Nb:10 X C% ,min. 520 205 35
347H 18Cr-ONi-Nb-High C SUS347H $34709 14942 | BRI | O SBRRE. BREE 0.04~0.10 | 1.00max. | 2.00max. | 0.030max.  0.030max. | 9.00~13.00 | 17.00~20.00 — — Nb:8 X C%~1.00 520 205 35
254SMO 20Cr-18Ni-6Mo-Cu-N S31254 (ASTMA312) | 1.4547 | THILENM : @G KBRS 0.020max. | 0.80max. | 1.00max. | 0.030max. | 0.010max. | 17.5~18.5 | 19.5~20.5 | 6.0~6.5 |0.18~0.25 Cu:0.50~1.00 655 310 35
310MoLN 25Cr-22Ni-2Mo S31050 (ASTM A213) 1.4466 | MHHISBRMY - O RFAU 7 U5 —KE 0.025max. | 0.40max. | 2.00max. | 0.020max. | 0.030max. | 21.0~23.0 24.0~26.0 | 2.00~3.00 | 0.10~0.16 540 255 25
32003L 22Cr-5Ni-3M0-0.15N SUS329J3L S31803 (ASTMA789) | 1.4462 0.030max. | 1.00max. | 1.50max. | 0.040max. | 0.030max. | 4.50~6.50 | 21.00~24.00 | 2.50~3.50 | 0.08~0.20 — 620 450 18
329J4L 25Cr-7Ni-3M0-0.2N SUS329J4L S31260 (ASTM A789) _ 0.030max. | 1.00max. | 1.50max. | 0.040max. | 0.030max. | 5.50~7.50 | 24.00~26.00 | 2.50~3.50 | 0.08~0.30 — 620 450 18
= SHE Al  eRiE: o
=t $31500 18.5Cr-5Ni-2.7Mo $31500 (ASTM A789) RS R | OREMRRE 0.030max. | 1.40~2.00 | 1.20~2.00 | 0.030max. | 0.030max. | 4.3~5.2 18.0~19.0 | 2.50~3.00 | 0.05~0.1 — 630 440 30
ATVUVAME | 532205 22.5Cr-6Ni-3Mo0-0.2N S$32205 (ASTMA789) | 1.4462 0.030max. | 1.00max. | 2.00max. | 0.030max. | 0.020max. | 4.5~6.5 | 22.0~230 | 3.0~35 | 0.14~0.20 — 655 485 25
$32750 25Cr-7Ni-4Mo-0.3N $32750 (ASTM A789) 14410 | SRE+MHEMY | ®EKNKIETS Y NcE 0.030max. | 0.80max. | 1.20max. | 0.035max. | 0.020max. | 6.0~8.0 24.0~26.0 | 3.0~5.0 |0.24~0.32| g .0 gf;ﬁdgg%ixm >4 800 550 15
2Ty 405 13Cr-Al SUS405 (JIS G3463) (Aswsﬁgggowms) 1.4002 0.08max. | 1.00max. | 1.00max. | 0.040max. | 0.030max. | 0.60max. | 11.50~14.50 — - Al:0.10~0.30 410 205 20
DA 1Az68 ] ERIEAN : OIS
257V UAEE 410 13Cr SUS410 (JIS G3463) e ey | 0.15max. | 1.00max. | 1.00max. | 0.040max. | 0.030max. | 0.60max. | 11.50~13.50 — - - 410 205 20
430 18Cr SUS430 (JIS G3463) (Asmsﬁgggowno) 1.4016 0.12max. | 0.75max. | 1.00max. | 0.040max. | 0.030max. | 0.60max. | 16.00~18.00 — - — 410 245 20
JI54 bR - S44400 FR— Sl - @k SR _ - (Ti+Nb+2Zr) :
e 444 19Cr-2Mo-Ti/Nb SUS444 (JIS G3463) (ASTM AatoTpassy | 14521  THEILMEELE - WSHRRENY @ ORKERE 0.025max. | 1.00max. | 100max. | 0.040max. | 0030max. | 060max. | 17.00~2000 175~2.50 0.025max. | ¢\ or) ~0.80 410 245 20
446 25Cr-N e igggOTOPMG_ﬂ 0.20max. | 1.00max. | 1.50max. | 0.040max. | 0.030max. | 0.75max. | 23.0~27.0 - 0.25max. 485 275 18
Cu:0.75max.
800 20Cr-30Ni-Ti NCF800 (JIS G4904) |  N08800 (ASTM B163) | 1.4558 | MitEtt 0.10max. | 1.00max. | 1.50max. | 0.030max. | 0.015max. | 30.00~35.00 | 19.00~23.00 - - AL:0.15~0.60 450 175 30
Ti:0.15~0.60
_ _ Cu:0.75max.
800H 20Cr-30Ni-Ti-High C | NCF800H (JIS G4904) N08810 (ASTM B163) 1.4876 | BRE+MRY | ®LFE TS MIZFE. BlERE 0.05~0.10 | 1.00max. | 1.50max. | 0.030max. | 0.015max. | 30.00~35.00 | 19.00~23.00 — — Al:0.15~0.60 450 175 30
Ti:0.15~0.60
ENRESE 904L 20Cr-25Ni-4.5Mo-Cu | SUS890L (JIS G3463) N08904 [ ——— 0.020max. | 1.00max. | 2.00max. | 0.040max. | 0.030max. | 23.00~28.00 | 19.00~23.00 | 4.00~5.00 | — Cu:1.00~2.00 490 215 35
28 27Cr-31Ni-3.5Mo-Cu NO08028 (ASTM B668) | 1.4563 : § = 0.030max. | 1.0max. | 2.50max. | 0.030max. | 0.030max. | 30.0~34.0 | 26.0~28.0 | 3.0~4.0 — Cu:0.6~1.4 500 214 40
20 20Cr-35Ni-2Mo-3Cu-Nb NO08020 (ASTM B729) | 2.4660 | Tl 0.07max. | 1.00max. | 2.00max. | 0.045max. | 0.035max. | 32.00~38.00 | 19.00~21.00 | 2.00~3.00 - N3 004000 550 240 30
Cu:1.50~3.00
825 20Cr-42Ni-3Mo-2Cu-Ti | NCF825 (JIS G4904) |  N08825 (ASTM B163) | 2.4858 | WA - MSAHEEEIN | @FHEaAMssREE 0.05max. | 0.50max. | 1.00max. | 0.030max. | 0.015max. | 38.00~46.00 | 19.50~23.50 | 2.50~3.50 |  — AI:0.20max. 580 235 30
Ti:0.60~1.20
600 15Cr-8Fe-Ni& NCF600 (JIS G4904) |  N06600 (ASTM B163) | 2.4816 | THES(LI4 : @FAENIRER 0.15max. | 0.50max. | 1.00max. | 0.030max. | 0.015max. | 72.00min. | 14.00~17.00 - — Fe:6.00'-10.00 550 245 30
601 23Cr-1.4A-Ni B NO6601 (ASTM B163) | 2.4581 | THEA{EM: - iliSkeit 0.10max. | 0.5max. | 1.0max. — 0.015max. | 58.0~63.0 | 21.0~25.0 — - Aoy 552 207 30
Fe:5.00max.
. e tmee . 8.00~ Al:0.40max. 690 275
- | M . TS | [ N r--4 et _ X
625 22Cr-9Mo-Ni & NCF625 (JIS G4904) | NOB625 (ASTM B444) | 2.4856 | MHE - S HEREIN : @EKATIREE 0.10max. | 0.50max. | 0.50max. | 0.015max. | 0.015max. |~ 58.00min. | 20.00~23.00 539 S Aomax. et | Bak 30
Nb+Ta:3.15~4.15
690 29Cr-9Fe-NiZ: NCF690 (JIS G4904) |  N0B690 (ASTM B163) | 2.4642 | T 0.05max. | 0.50max. = 0.50max. | 0.030max. | 0.015max. = 58.00min. | 27.00~31.00 - - Fero0~1100 590 245 30
NiESSE Fe:2.0~6.0
c22 21Cr-13Mo-3W-Ni & NO6022 (ASTM B622) | 2.4602 0.015max. | 0.08max. | 0.50max. | 0.02max. 0.20max. 7 200~225 |12.5~145| — o2 Smax 690 310 45
— o V:0.35max.
MHER - ®LR TS NARKIRERE .
Fe4.0~7.0
276 15.5Cr-16Mo-5Fe-Ni &t N10276 (ASTM B622) | 2.4819 0.010max. | 0.08max. | 1.0max. | 0.04max. 0.03max. 7 145~165 |150~17.0| — o2 smax 690 283 40
V:0.35max.
200 Ni N02200 (ASTM B163) | 2.4066 0.15max. | 0.35max. | 0.35max. - 0.01max. | 99.0min. - - - £ Somax. 379 103 40
MR . 0Tty —4 - Bt KRT S NARIRRE 3 :0'40 :
201 Ni-Low C N02201 (ASTM B163) 2.4068 0.02max. | 0.35max. | 0.35max. = 0.01max. 99.0min. = = = clei-o'zsrnqgi' 345 83 40
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NIPPON STEEL CORPORATION

REHEE (BE - 5)

(EZIERAY— LU ATEDRAERD

FELRAE {E2m5 (mass%) s RIEE
x| MEES D5E 5 eEMAAI i i i
NS werpime | ASTMS /{}%ME i | eng G si Mn P s Ni cr Mo N Others Ve, | Vet | S5l
WME% (MR - fitEK - k) :
o. 20Cr-18Ni-6Mo-0.7Cu- JIS G3463 ®EKRKIE TS NOEIIRRE . i - i~ o~ - .
YUS®270 e e ASTM S31254 190 |l SN e b e 0.020max. | 0.80max. = 1.00max. | 0.030max. | 0.015max. | 17.50~19.50 | 19.00~21.00 | 6.00~7.00 | 0.16~0.25 Cu:0.50~1.00 650 300 35
OSIENZRSBM ISV NERE
MR F 24 VEINHEREINE - fiaEsn % .
347AP | 18Cr-10Ni-0.3Nb-ULC e - MR HERIEING © 0005 | 1.00max. | 2.00max. | 0.045max. | 0.030max.  9.0~130 | 17.0~19.0 — | 0.06~0.10 NoQ.207020 515 205 35
O TS Y MNEFE ’ -
R T4 VB RREINYE - ROREEINE Cu:2.50~3.50
® 1. juive o~ N ~
NEXAGE® | 18Cr-11Ni-3Cu-Mo-Nb- ASTM $34752 - THIS/HERIEINY - ESRE 0005~ | ( 6omax. | 2.00max. | 0.035max. | 0.010max. | 10.0~13.0 | 17.0~19.0 |0.20~1.20 | 0.06~0.12 b 0010003 515 205 35
347AIPha B-N-ULC ASME CC2984 il iR 0.020 Nb-0.20~0.50
S—25 OLHIER TS MNEFE Nb = 15 XC%
F1 % - - RIS
2FVUREE | NEXAGE® AN ) e - REERRENE (NIESE(ICHH) " N . Ao
Py 18Cr-16Ni-3.5Mo-4Cu ASTM S31730 e o s 0.030max. | 1.00max. | 2.00max. | 0.040max. | 0.010max. = 15.0~165 | 17.0~19.0 | 3.0~40 & 0.045max. Cu:4.0~5.0 480 175 35
m‘]‘m/]'lj'\}y gé;/gﬁﬂ?@ﬁ%ﬂﬂﬁ - MAEEINE
NEXAGE® . ASTM S31740 - TP/ RERIB I 0.005~ Nb:0.20~0.50
| 17Cr-14Ni-3Mo-0.3Nb-N Ao ST o ma 005y | 1.00max | 2.00max. | 0.045max. | 0.030max.| 11.0~150 | 17.0~190 | 30~45  006~0.15 ND020-0.5¢ 515 205 35
OTHBER TS Y MNEFE
o 22Cr-13Ni-5Mn-2Mo- ASME MRS, S8E 0.005~ . N . . . » Nb:0.15~0.30
HRX19 AN TR ey Y e | 0.20~1.00 | 4.30~6.00 | 0.030max. | 0.001max. | 12.00~13.50 | 21.50~23.50 | 1.50~3.00 | 0.25~0.40 \Pe0. 157 0.3 800 430 35
o | 22Cr-13Ni-5Mn-2Mo- ASME MiiKFRREH - BO(EREIE 0.005~ . " . N " " Nb:0.10~0.20
HYDLIQUID NI TPXM-19 OiH{LKE. LNG TS Y MRS ey | 0.20~1.00 | 4.30~6.00 | 0.030max. | 0.001max. | 12.00~13.50 | 21.50~23.50 | 1.50~3.00 | 0.20~0.40 \b:0,10~0.2¢ 690 380 35
YUS®2120 | 21Cr-2Ni-3Mn-Cu-N SUSeaTs 0.030max. | 0.75max. | 2.00~4.00 | 0.040max. | 0.020max. | 1.50~2.50 | 20.50~21.50 | 0.60max. | 0.15~0.20 Cu:0.50~1.50 600 400 20
o. ' JIS G3459 % (MHNNEREN - LEBR - MIETFER) : N » s
YUS®2351 23Cr-5Ni-1Mo ROt I g e gl 0.080max. | 1.00max. | 1.50max. | 0.040max. | 0.030max. | 3.00~6.00 | 23.00~28.00 1.00~3.00|  — - 600 400 20
DP11A 24Cr-4Ni-Mo-Cu-N 0.030max. | 15max. | 2.00max. | 0.040max. | 0.015max. ~ 3.0~5.0 | 22.0~250 |0.15~0.50  0.05~0.25 Cui1.0~2.0 600 400 25
. JIS G3463 S$31260 e (MREEEY - WHDERINY)
- DP12 25Cr-7Ni-2.7Mo-W-N SUEaies (ASnsa) s 0.030max. | 1.00max. | 1.50max. | 0.040max. | 0.030max. | 5.5~7.5 | 24.00~26.00 | 2.50~3.50 | 0.08~0.30 - 620 450 18
ATFVUARE
DP3 : JIS G3463 $31260 WEM (WS - AEK - WT=HEe)
s 25Cr-7Ni-3.3Mo-N-W SUSos i e e iy 0.030max. | 1.00max. | 1.50max. | 0.040max. | 0.030max. | 5.5~7.5 | 24.00~26.00 | 2.50~3.50 | 0.08~0.30 - 620 450 18
$39274 , ;
. NORSOK | MEM% (HHE - MiEK - MY =ZHER) Cu:0.20~0.80
DP3W 25Cr-7Ni-3.2Mo-2W-N (ASTM A789) ! NI 0.030max. | 0.80max. | 1.00max. | 0.030max. | 0.020max. | 6.0~80 | 240~260 | 2.5~35 | 0.24~0.32 , 800 550 15
ASME CC2427 M-630/M-650 | @ 7~ E'UAILF 21—, MBKEIRERE W:1.50~2.50
. $32808 e (7 P iy
ppogwm | 27:5CrT7N2.2W- (ASTM A789) o33 (@E%ﬁﬁ& ol e 0.030max. | 0.50max. | 1.10max. | 0.030max. | 0.010max. | 7.0~8.2 | 27.0~27.9 | 0.80~1.20 0.30~0.40 W:2.10~2.50 800 550 15
ASME CC2496 ORFAVU 7 U5 —BE
_ ) MISABREINYE (—RMRMEN SUS304 L E)
JTIAER | yust190 19Cr-2Mo-TNb-ULC- 55383 ASTM TP444 14521 | @BIBLE TS NOHATIANE. BE 0.015max. | 0.50max. | 0.50max. | 0.040max. | 0.030max. — 18.00~20.00 | 1.75~2.25 | 0.025max. | Ti%+Nb% = 16 X(C%+N%) | 410 245 20
ATV U AHE O/\ELRK ZEKURA S
Ti:0.20~0.60
HK4M 25Cr-25Ni THER(ERE - SRR - BES4E (700~1100°C) 0.20~0.30 | 0.75max. | 1.50max. | 0.020max. | 0.030max. | 24.00~26.00 | 24.00~26.00 |  — - Al:0.20~0.60 520 235 25
- B:0.002~0.007
ENIZESSE OLFL VISV h@ﬂﬂﬁk‘k&%
. OKFIERT S ~ONFFE . Ti:0.20~0.60
N 25Cr-38Ni-Mo-Si O{EFf : HK4M~1050°C. HPM~1100"C 0.10~0.20 | 1.40~2.00 | 1.50max. | 0.020max. | 0.030max. | 37.00~40.00 | 23.00~26.00 | 1.00~3.00 — B:0.010max. 520 206 25
Zr:0.050max.
. N06845 . ,
NEXAGE® | 22.5Cr-47Ni-3Cu-6Mo- MFLEM - MERE (FREL. 18RL. PHER. BRSE) Cu:2.0~4.0
s e ;A(QASAEMC%‘;%%)Af A e e 0.05max. | 0.5max. | 0.5max. — | 0.010max. | 44.0~50.0 | 20.0~250 | 5.0~7.0 - A 690 276 30
NEXAGE® N06696 MWMAZIVIRT 1 VT - itk - EERE Fe:2.0~6.0
NiEESE 596 30Cr-60Ni-2Cu-1.58i (ASTM B167) LA RIER TS F OIS 0.15max. | 1.0~25 | 1.0max. — | 0.010max. % 28.0~32.0 | 1.0~3.0 - Cu1.5~3.0 586 240 30
ASME CC2652 O E TR BOREAE Ti:1.0max.
NEXAGE® Ni-Low C-Nb o208 24068 | AEAENI 0.02 0.35 0.35 0.01 99.0mi Cor025max 345 83 40
201 I-Low C-| (ASTM B163) . .ﬁﬁy—ﬁ . iﬁftﬂ(%jay hﬁﬁﬂﬁ}ﬁ%&% .UZ2max. .Jomax. .Jomax. — .OTmax. .Omin. — — — UNbZE‘f;J]uaX
$E1) DP2BW™HETL Y= 7Y (1) BREDHFRISRE UNSES
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NIPPON STEEL CORPORATION

AT VUL AH]. NiBSEDRGE

F—2AFF A NRZATFIURN fNi. ENIG 2. NIESE
l 18Cr-8Ni-S
R SUS303 ~1050°C ~1100°C
18Cr-8Ni » 18Cr-8Ni-LC 18Cr-8Ni-LC-N Néggqu’ﬁggg"" —p PR PRI
SUS304 | |mam  SUS304L |7 304LN - LERL: A TR
HY—7
18Cr-12Ni-2Mo-HC = e
—— 20Cr-35Ni-2Mo-3Cu-Nb
ma#k  SUS316H > N08020
18Cr-12Ni-Mo-Ti
SUS316Ti
27Cr-31Ni-3.5Mo-Cu
>
18Cr-12Ni-2Mo 18Cr-12Ni-2Mo-LC 22Cr-13Ni-5Mn-2Mo-0.3N-Nb-V/ N08028
can | SUS316 —wm> | SUS316L | mam © )
B4 MK RAE M _16Ni- =REE
18Cr-16Ni-3.5Mo-4Cu i
e NEXAGE®3 p  20Cr-32NiT-A » 22Cr-26Ni-5Mo-Ti
BR% N08800
v | 17CI14Ni3Mo-0.3NDN
18Cr-12Ni-3Mo 18Cr-12Ni-3Mo-LC PSRN AN @z—é R
12Ni- AI2N3Mo-LC L T yyse 270 20Cr-25Ni-4.5Mo-C
SUS317 _’ggz SUS317L wARE FREE > " Noso0a
22Cr-12Ni
e
it e SUS309S p  22Cr-42Ni-3Mo-2Cu-Ti > 230r—47Ni-6Mo-3Cu|
N08825 2
o o e [iip4
18Cr-9Ni-Ti 18Cr-9Ni-Ti-HC 22Cr-22Ni-2Mo
e —  ——
BEk 24k TR
18Cr-9Ni-Nb 18Cr-9Ni-Nb-HC N 16Cr-75Ni ' 30Cr-60Ni 30Cr-60Ni-2Cu-Si
— —p —
wmm | SUS347 | gmm’  SUS347H N02200 ae N06600 »  N06690 . W
Ak . v WRERE v Bt YRF IR
18Cr-10Ni-0.3Nb-ULC 18Cr-11Ni-3Cu-Mo-Nb-B-N-ULC
mmu;zy@SCC.ﬁ' oe—— ® - ggg.o . 230»?322511 4AI > 21Cr-62r‘l\lli‘-;365g|§-53.5Nb-Ti
25Cr-20Ni
mew  SUS3108 v EHE
NEXAGE®201 5 | 25Cr-50Ni-6Mo-Cu-Ti
HR13
—HRATVURMR
15.5Cr-58Ni-16Mo-4W 21Cr-57Ni-13Mo-3W
—> —
22Cr-5Ni-1.5Mo ». 22Cr-5Ni-3Mo-0.15N 25Cr-7Ni-3Mo-0.2N 25Cr-7Ni-2.7Mo-N 27.5Cr-7.7Ni-2.2W-Mo-N —— N10276 — N06022
™ /0.
SUS32901 | [zzmm SUS329J3L |ggz. SUS329J4L l_’mﬁﬁ — e
AmAEt v miae B v mAe e REE
18.5Cr-5Ni-2.7Mo 22.5Cr-6Ni-3Mo-N 25Cr-7Ni-3Mo-N 25Cr-7Ni-4Mo-0.3N 25Cr-7Ni-3.2Mo-2W-N
$31500 $32205 — S32750 | ziam
¥ mE At At
24Cr-4Ni-Mo-Cu-N — 23Cr5N+1Mo : 21Cr-2Ni-3Mn-Cu-N
o=k a%
TIS5A M RAT VLA RIVFVHARNRAT VU A
18Cr 19Cr-2Mo-Ti-Nb 19Cr-2Mo-Ti-Nb 13Cr 13Cr-0.2Al
— — o
SUS430 | mzam  SUS444 ——— M Sus410 | aem SUS405
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NIPPON STEEL CORPORATION

ESHEIED BT BB DTET
C @
® . _ _ _ _ .

YUS 270 kit —25+ 1 ERFILREE 347AP mHRuFA B HEEINECEBN A —2FF A NRAF VLR EE
20Cr-18Ni-6Mo-0.7Cu-0.2N-LC ~tH4$fFE : JIS G3463 SUS312LTB. ASTM S31254 18Cr-10Ni-0.3Nb-ULC ~#84$f%&E : ASTM S34751. ASME Code Case 2196
1 E  OEKEEDEYA A4 VBEICBVTBINMEERELET, 1% B OPWHTCEESIER) KD ARE CENMHRY F4 VB SCCHEE UET,

@1ER. BREICH L CHRIFAMEEEE UET, ®SUS347 KD HENTSUS304 S BEDEEMEELET,

@A —RAFF A FFERATVURMSUSI6 L E PR AT VL AMED B, EEYICHLT @ SUS347 “AEREDSEREFE LET,

BN AERENEEE L TVET,
@625 RDBEMPEFER L CBREA — AT A FRRAT VU AMEBRDRENTEET, L2573 (mass%)
© Mn P S Si Cr Ni N Nb Nb/C

H O @ 0.005~0.020 | 2.00max. | 0.045max. | 0.030max. | 1.00max. | 17.0~19.0 | 9.0~13.0 | 0.06~0.10 | 0.20~0.50 15min.

A & CEKESHRSBHE. BANKETSY MeE

5 |RYFE IV —JiRRF
{EZm5 (mass%)
80 [ —1 800 (1328 F
© Si Mn P S Ni Cr Mo N Cu = 700 C SUS347TF
= o s OHBS
OB E 0.020max. | 0.80max. 1.00max. | 0.030max. | 0.015max. | 17.50~19.50 | 19.00~21.00 | 6.00~7.00 | 0.16~0.25 | 0.50~1.00 = 60 '8 600 \Mﬂ\ 10.83
=4 B
~= o —-——
I 50 - o g S|aRsEE 500 ~ — LT~ — ~.
ki E: I= S~—o_| 550°C
= B o @ 1400 £ £ \\t\ - 600°C
w o e 2 28 — T~ TTe-
mEFE . o 8 o s C = = X e “—650°C
é 30 g o 0.2%ifi 5 ° E s F . empe;ast;re( ) S~ \\\\\
@ HERAVIEE OTHFLBME JIS G 0578: 6%FeCls + N/20 HCI, 24h R 0 § g g o g P a2 s - 700°C
y D 5] L
. o e A 650
3[3R fiil 7] 163 10 - s ~ 100
it i) i 90 0 SUS347TFDHEIG/0.9 B : ;gg
80 [ 1 1 1 1 1 1 1 1
BB E 2650 =300 235 -0 S32750Q'YUS®270 ECLE COR 200 ﬁ;;o - 4(00) COUBNCCCR (O 0 N 100 0 10 10°
=~ T (S31254) HEREE (C 5R9 (h
£ = 6l 712 348 61 S ol AmRE - . i ()
= SUS329J4L Q/
%g S0 < et =iay
B 40 SUS329J35@ 7ﬁ;§ |‘$ (IEl/mJnun)
o5 e " <= - ~,=
#H 30 - O /\U AR A VEHER O /\U AR A VHERIER
ﬁ 20l //. SUS317L
~ SU5316L./ F TIG (200Ax15Vx15cm/min) 2
L X XTocm/min —~ < Z=—90,
107 sus3os //// AL i £ HZE=2%
g . _ (M y B
-10 A L L L L L [ euM
15 20 25 30 35 40 45 50 E <
® 10—
PI=[CF]+3.3[Mo]+16[N] N R300mm gg"\"\_“
JSURN
" ! L 5
‘ C 6 Ty ‘ ‘ )
Zn =
120 50w x 3001 mm 347AP 347 321 304 316
OMIEEBEM (IEEE) 10.42% HCI, ph0.61, 50°C, 6h OMIHHIEREINME JIS G0576 : 42% MgCl., Boiling (143°C)
50 600 GTAW BEH#FOMB Y (PWHTH)
A SUS304 \ e LD - s
500 i O BIEMF DM SCC EICKIFTIFHNFRIGDFE (ASTM G35, UNVRERER 1 720 hrsiRiE
aor 20Cr-1.5Mo-Nb-Ti @ sUS316L O:NoSCC ®:SCC
= 750 750
= g 400 |- A\ SUS3294L
E 30 - < ® YUSs®270 700 — O O O O 700 - O @) O O
& BN
u SUS329J4L 1 300 *— 650 — O O @) O . 650 — O O @) O
" YUS®170 & o> o O
@ 20 |- SUS304 o ~ 600 — O O O O 600 — O O o o
e 200 |- *— E%( E%‘
SUS3T6L =850 - O O O O O O O 550 | O O ® ® ®
or ) 100 so- O O O O O O O sl O o o o o
YUS®270
Alloy 825 Alloy 625 450 ! ! ! ! ! ! ! 450 ! ! ! ! !
_10 il il il il il 1 [L.) 1 l—(\.H 0 il Ll il Ll il 1| llHM il 1| llHM il I 10 30 100 300 1000 3000 10000 10 30 100 300 1000
30 20 10 0 10 20 30 40 50 60 70 80 0.1 1 10 102 10° 10¢ (256509 (hr) (256509 (hr)
Gl= —[Cr]+1.42[Ni]+0.19[Mo]+8.47[Cu] TRHAASRS (h) 347AP SUS321
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NIPPON STEEL CORPORATION

SEREED TR SHAEHEDOTHET

. HRUF 4 VRS NRE BN S KO R RN B (\
NEXAGE"347AIPha mams—2541 a25L 20 NEXAGE®317AP  wtust enhmasntscoir 75 BRakcBn-f -2+ NiF YU ABE

18Cr-11Ni-3Cu-Mo-Nb-B-N-ULC ~ASTM S34752 #4#L. ASME Code Case 2984 17Cr-14Ni-3Mo-0.3Nb-N 1524 $f#E ASTM S31740. ASME Code Case 3038
B E  OBNEmRUFAVBEAOBERINM (MR FF VBSCCH) #RBLEI, B E  OBNEmMRUFZUESCCHUHBLU M 77 VBERMEZELET,
@BNMISENEI N ZRIELE I, @SUSM7L KD BERICTENIBELZEHZEULET.
@ BEMIFSUSIATH LD BHENTHD., SUS304 EEETT, (®SUS3T7L EEIHFEEDEMFEZE LE T,
®SUS347H LEFL DS RRERFEZBLEX T, @ 61780625 8MF. EMoSEDNIEBREMEIDFERNAEETCT .
[—] 0,
featsy (mass%) {L22R%5 (mass%)
(03 Mn P S Si Cr Ni Mo Cu N B Nb Nb/C - -
0.005~ 17.0~ 10.0~ | 0.20~ | 2.50~ | 0.06~ | 0.001~ | 0.20~ c Mn P S Si cr Ni Mo N Nb Nb/C
R & 8| oo | 200max. 0.035max. 0.010max.| 0.60max. | ‘4 13.0 1.20 3.50 012 | 0005 | 050 | oMM # 4 fE |0.005~0.020  2.00max.  0.045max. 0.030max.| 1.00max. 17.0~19.0 11.0~15.0| 3.0~4.5 0.06~0.150.20~0.50| 15min.
MRUFF /i SCC 4%
< EHERE MM (UHRITF) - EB% 1% K,S,04 7KAK (pH=2.0) « PWHTHU (BE&IWIEED) NEXAGE®317AP @Eﬁﬁgg—i OS5 REE
750 750 O:No SCC @:SCC 800
700 J\ L\ 700 /L L\ o Type 317L o
i ]: 2 Tvpe 316L NEXAGE®317AP =
S 650 i ]: i 3 650 3 s € 600
< < t =
Eg G D ) 5 Eg G % % 500
550 @ 550 ® J 3 é w0
o Type 347(H) S
500 500 : Type 321(H) » '
100 1,000 10,000 100 1,000 10,000 g 300
R (hr) R0 (hr) E
NEXAGE®347AlPha 347H : S 200
PTASCC resistance — Better :-
&
4 P g e - N : S 100
Ml HERIEIN TSI (LR S & OEA) o) orsirEo1ron
- ABEE 1 650°C  BNIBSAF 1 650°C X1 ,000°C 0 | | | | | | | !
I . Fl’g ﬁ Eit Eﬁ :ASTM A262 Practice-A (b@B@I\\J?’-)ﬁ) 100 200 300 400 500 600 700 800 900
—— NEXAGE®347AIPha —— 347H Temperature (deg.C)
300 =
©
s No Cracking ol F 75 UBIERMY ot KUF A B SCC
E 207 Crude oil fraction | Temperature du-lr-g?iton Ii’gelszusrg"rﬁigef Wa:)lys?n?‘a);ﬁ;érress TAN Test Solution pH l?ﬁgaisn Tear;zlja&t;lre
- B
w Process oil + 350°C | 24h. 125psig 6mg o
T - Cyclohexylaceticacid | (662F) | X2 times | (N2 purge) 135Pa KOH/g 1% K;S406 2.0 100 20
) NEXAGE®347AlPha 347H 317L
Cracking
0 ! N . 30 900 Item SCC |NoSCC|
0 10 1,000 ASME & X8 (BERE) NEXAGE*317AP e | O
12456589 (hr) L 850 [———---—m oo A - TypeatrL A | A
150 25 800 - NEXAGE®317AP weld using 625 filler| W O
) E NEXAGE®347AIPh S 7777777777777777777777777 NEXAGE®317AP weld using 317 filler| 4 (o3
© FSHERIBIN (347H) : e a S S .o -
T e e o S 1) (OIS e
§ 100 == 347AP & T = O
SHE = —-—-- 304H < § 650t Q- QN
é E . .g 40 b - aé— 600 [~ - - - O - O - - - - O
a C °~N £
i = B ) Max. 816°C S 2 550 - N K ATAO T O
B | B T BOO [~~~ ===
— . 450 ---=-==-m=smmsmosmsoosooas O--C---qp--O---
05(;0 en;o 7(‘)0 8(‘)0 NEXAGE®317AP NEQS&?};;ZAP Type 317L SCr 00103 1 3 10 30 100 300 1000 3,000 10,000
using 617 filler Time (h)

BE (C)
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NIPPON STEEL CORPORATION

SEREED TR SHAEHEDOTHET

NEXAGE"317CU mimmEamatc@nics—25+ - ERFYLREE

18Cr-16Ni-3.5Mo-4Cu ~1H 247 : ASTM S31730

HRX19°, HYDLIQUID® mksipticBnmSaEs—25+( 257V

22Cr-13Ni-5Mn-2Mo-0.3N-Nb-V_~ 18 % §f#& : ASME SA-312 TPXM-19

¥ K  OHRX19° B R OBEMGEGRE~F -7 hRAT VUM KDBERICEN. BCr-NidEs
DO BN LBOMHRECLDREY SADMAERBEEGLET. FFLAIVOMGEELE - MiREEZBLE T,
@ ASME TPXM-19 DIFAREIEN TRLS) . BUEERE b XM-19 KD H#715%. SUS316L KD H#I50% D @s8SUs316L CEIFLU LOMEHREEZE LET.
ERE{LZEIR @BFMEICEN. MIRONIEBZFERA LT, SUSMBLIITDAENTEET,
Q@ BEMENRIF C. BES OV EEFEOEMSFES KOMKRGHEZES  EHEEE
@ HYDLIQUID®
DI EDREKFRAEICV. Nb, NZ5HEL {EZEmS (mass%)
@B+, BEEL(C-196°C[CHBIT D HE = 0.46mm* 7ZZERY € Si Mn P s Ni cr Mo N Cu
*ASME Section VIII Division 1 (1998) part UHA £k
OB @E 0.030max. | 1.00max. 2.00max. | 0.040max. | 0.010max. | 15.0~16.5 | 17.0~19.0 | 3.0~4.0 0.045max. | 4.0~5.0
@38 (X ASME TPXM-19 DIREEKEZ T E
RE ERE MK SRAEE B
HRX19° & (800MPa LLt) B - B
22
(Ni 48 =l O HEYIEE O SRS ARIEE
R & 32.09% LU k) -
HYDLIQUID B (690MPa L I) IR T )L — 270 LS 0.2% i 43 B3R feey
B 0.46mm L L (N/mm?) (N/mm?) (%) 550 80
MWD H-196°CIC TR O @ =175 =480 =35 500 - 3 [3RBa 10
K = f 225 520 50 ol /
it KSR RO B ol e
U ~ ' S )
.m‘:‘ﬂ(ﬁuﬁﬁ [ ] g%LEEE .E*ZglgE?lﬁL .%Eﬁ¥®mqﬁ,lg g oz B @ e
o 102 <
I HRX19®
&5 100 t-- T\\NiZ4E32.09%~39.12% @ HRX19° ’ 1000 ® 100 o 2‘% 2 O\O_\\O\O/’/O'—‘O 2
= SUS316L = # SUS316L ° 826 i a0 g
2 8 (Ni=12%) 8 09 L (NEE-27.1%) 900 '= :gggiigg NEXAGE®317CUHF w50 - B
5 3 < HRX19% it R o4
% o ?#3%1}3) E % 800 2 . 2 1 B NEXAGE®317CUSH1 E 200 L 0.2%ifit7] 130
i o 104 8 E RN
g_ i (Sl\llJi=S1%2/‘o‘) % % 7007 TRXMA9 2 S 150 | 1o
& #l 600 SUS316(L)D u
% W10 91 5{EOBE 100 -
a2 SUS630 # =11 Solid : 70MPa H 500 SUS316L g 110
T RIVTZYAER) R_:O.: O(;))(Ian.: Air o -
é? G 10-8 L B 400 Il Il Il Il Il Il
M @ W el L L 50 0 50 100 150 200 250 0 ‘ ‘ ‘ ‘ w 0
N4 (%) = Ni+0.65Cr+0.98Mo+1.05Mn+0.3551+12.6C SIHEAREEE (MPa mes) B (C) o RT 100 200 300 400 500 600
50%H:804,70°C 70%H2504,100°C 80%H:S0s,140°C HEUEE ('C)
ol =] N=L-a]
A et oTHEEIERE (BH) O THIEEERIE (BH) 5% HCL, 40°C
@ BIEMF S IRES @ BIEMFSER 0-196°C [CHIFBIBERILE (B, BiEmF)
000 509H2504,70°C 709%H:S04,100°C 80%H:S04,140°C 40
| SUS316 M HERHT o I 1000 - o |
o | 100 N 30 -
12|-——- S 2 i F ~
S 800 - R = o st 8 H B —_ ;C L
o = £ €
= ol IBUEES  EE & | )
{é Ex| % 20 w O
L 2 oos AN @ |
" VA - B8 B L &
650, o6l [ W 10 -
T hRxtee HRX19° HYDLIQUID®  HYDLIQUID® "8 /S/e, o/ $//8/% ; NS I r— ] —
A " = S/S/F/ /8 S/S/F/ S/ S /ST S/ S 0 | |
(1CEHN  YormELMo) ‘ HRX19° AT ‘ (R YS3160) §/8/8/5 $ & o‘,gé SIS §/8/8/5 $ NEXAGES37CU  SS400  KSTBA10  SUS316L  NCF825
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SiRaERED RN SEaERED SR/
Q G
® ® —— — —_ \J — —_——
YUS"2120. YUS"2351 =mwmE—taxsoLzimes DP3W  z—j—=tazxsvLzeme
YUS®2120 : 21Cr-2Ni-3Mn-Cu-N /182487& : JIS G3459 SUS821L1TP, G3446 SUS821L1TKA, G 3463 SUS821L1TB 25Cr-7Ni-3.2Mo-2W-N 1H24$ffE “ASTM S39274. ASME Code Case 2427. NORSOK M-630/M-650
YUS®2351:23Cr-5Ni-1Mo-N  /#B4$7& : JIS G3459 SUS329J1TP, G3446 SUS329J1TKA, G 3463 SUS329J1TB
¥ R BETtER (Ni, Mo) ZHBR UTcBEEY A TDZHAT VU ATT, B R OBNCHEBEEMEELEI,
(@SUS304. SUS316L EEEM EOMFLEBMEZEULER T, @2EBRRBEICTUD—RE) [CaWLEFNNZELET,
@ ERICBITDMSIN SUS304, SUS316L DRI 2B EDE®REAT VAT, QBN YEFEZB LE T,
@O RFEAEEZEULER T,
o >J REZMHEDEVIEETCT,
H & =BTSNS ® VIR HEORWVEECT
{E=m%5 (mass%) {EZR5 (mass%)
c Si Mn P S Ni Cr Mo N Cu c Si Mn P S Ni Cr Mo N Cu W
YUS®2120 max.0.030 | max.0.75 | 2.00-4.00 | max.0.040 | max.0.020 = 1.50-2.50 | 20.50-21.50 | max.0.60 | 0.15-0.20 = 0.50-1.50 # 4 fE |0.030max.| 0.80max. | 1.00max.  0.030max. 0.020max.| 6.0~8.0 |24.0~26.0 2.5~3.5 |0.24~0.32|0.20~0.80|1.50~2.50
YUS®2351 0.080max. | 1.00max. | 1.50max. | 0.040max. 0.030max. | 3.00~6.00 | 23.00~28.00 | 1.00~3.00 — —
mFLE %
AL e O®ASTM G48BiR (6% FeCl,) MDA EEREE O ZIEXT VL AHICHIF % PREW [BEFLBERIDRSF
@ JIS G0590-Modified ) : 1kmol/m*_NaClKi&i& @ YUS®2120 DiBEER~ & ORISR U I s ER i D51 & o
BT D EE B (¢60.5mm Xt3.9mm) | B%FeClx24hrs 12 -
0.6 ®aA%mDP3W m ATEK oo
45 “1 O sa1260 ° 6 10| [ASTMD1141] [S39274]
T 05 @ 80°C, 20mV/min N08925‘ ON06625
40 = S L 25 N06975
3 5 04l © 2 08 22:}917#”\ 591260 31254
= Q < 06 N08028
S 30 o) 0.3 - o Y o N08904O QyN08320
b o5 ] @ ool B 04 N08825
ng O © Og s31803
® ] m 02 3160 89N08020
B 01 O ~ & 3040 S31500
B 15 R 00 —O4%e—o_WC AY w 0.0 . . . .
0 750 60 70 80 E)0) 100 10 20 30 40 50 60
S8 (°C) PREWI[=Cr+3.3(Mo+0.5W)+16N1;%
5]
0
SUS304 YUS®2120 SUS316L YUS®2351
Mg ZRHERE HZEEM
O A TEKAPICHF 2 DP3W DY *HERE(L OV ITHDITHICLDEE LR
TR
EE _EE=RBHv—3{A b HY
%(Iﬁzgr Enigﬂ PZS ﬁlz%)v ~ 1+ AIBKI[ASTM D1141] DP3W 191 25%Cr-3%Mo
) 80 - M 25%Cr-4%Mo M 27%Cr-3%Mo
B fE = 600 = 400 =20 D gl
YUS®2120 706 606 37 < J
{‘% §E ﬁj & \>/ 06 . ﬂ];k 60 -
YUS®2351 766 557 36 = Q DP3W i
e \ {h
gg 04 - \\831260 ® B 40 -
EIKE' 02 O‘ ~0
< \E i -"‘l ‘7J/\> ol “r S~o
BOEmE DT ) i P cumERoRR®E " O--. 20
iR - BR - BIROREMEREMIE. NSSC2120% - NSSC®2351 &L TCERSELTHDFT, 70 50 s - %0 % 100 .
A SBE 850°C 900°C
<ZEALOFE=R> L1 00 BB (X10min.)

OIREETIHMERR LD DB DI, -50CU L TOTERZEHERHLET .

@ BB TIFEERMETHICLDIELDE NG DD, +300CUA T TCOTEREHRMULET,

@KRBEDBE. UTOEEYA 7V BEZBI DRIECOHERIFHERUNNRETD,
YUS®2120 : 15{t41 7+ ~/i2E 500ppm. YUS®2351 : 5{k4- 74 >/32E 10,000ppm
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SEEEED CSEN SEEED BN
(@ @
TM =~ — -~ ® = = —_
27.5Cr-7.7Ni-2.2W-Mo-N 18 24 $f#&E : ASTM S32808. ASME Code Case 2496 19Cr-2Mo-Ti-Nb-ULC-LN #8244 $f#& : JIS G3463 SUS444TB, ASTM TP444
B E  ORZANBARPICTENCHEBMEELET, SO0 B R A-AT7AMRATVLURMADBERTHDISHERENICH U TENCMREEFE L.
@ BN/ SCCHEFLET, DOMIFRBEME. MR, MIETFTEBEHELEDKEBCO LEEEZT IS4 KR
— 7> MTY,
OO CBLEEER LS éjf%ﬁ;zfrﬂfﬁﬁﬁum; REENEE LET
— T[S Ty = | B AV Ty o
YEERAELERLET . ST ® }Lén&m 1;?;;7?@&?1 SUS3045L LT
®RFEMTHES LET. AR5 A — MFLELE, MoEsH e
@I, BAEENRIFCI,
25um
{25 (mass%) A & CREKSEREE. BKEIREANE
c Si Mn P S Ni Cr Mo N w
B E 0.030max. | 0.50max. | 1.10max. | 0.030max. | 0.010max. | 7.0~8.2 | 27.0~27.9 | 0.80~1.20 | 0.30~0.40 | 2.10~2.50 {EZmK5 (mass%)
C Si Mn P S Cr Mo N Ti + Nb
OB E 0.015max. 0.50max. 0.50max. 0.040max. | 0.030max. | 18.00~20.00 | 1.75~2.25 | 0.025max. 16 (C+N) min.
MR
O FHIEHESR DB B ERIER O RRGHARPDERARER
0.12 DP1203fEL1E mE Y
N E=T ] 1.50 A o mHE OTHFLEBM 5% FeCls + N/20 HCI 5% (48h)
- RERO) o 3R it oy 500
E 0.08 © (MPa) (MPa) (%)
= c
g g " o E 2410 =245 =20
!BS! 5 £ = fl 531 357 42 ~ 100l
@ 0.04 3 < 10.0
B = E
e = g % S sof
(*) Welding conditions Non-filler LIgJ- % KEE | TIGERERRRE
0 _welding @ YUS®190 0 °
DP28W™ DP28W™ DP12 B 1 70A. EBE : 10-12V 0,00 = SUS430 O u
Sample(1)  Sample(2) SAESRE | 11cm/min. : DP23W™ DP12 316L-UG 1.0 SUS304 = n
0.5 SUS316 v \4
EmpE (—61) 20 30 . (ué()) 50
7i=1 5[5R5EE (MPa) 0.2% /3 (MPa) U (%) EE (Hv)
DP28W™ 934 647 42 281 .mﬁmﬁﬁﬁgu nﬂ
DP12 822 610 42 251 ©42%MgCl, B FRIR(LY) i
LIRS Sens - YUS®190 1200°C 5min. AC SERSHE  fliZk+NaCl (CI:30~600ppm) [CTHHEE
25-22-2 (S31050) 676 352 50 173 SUS304 650°C 2h AC 300°C, 9.5MPa,~300h
6L 18 34 5 14 SUS316 650 ngh;;]c;—jj ait.%ﬁ)—.*.1mmt><15mmw><100mmL115:;2225
i IE P R i il = 100h g 200h i 300h
—_— AT 265 1,000h CHEHIE T 5 =15 5 & &6
Anneal 294 I Anneal 500 oclololololo
oY ' ouU= YUS®190
2R C BIFRDLEER UFEDNER YUS®190 314 o 30 olo|lo|jo|oO]| O
‘ A s 265 " Sens 600 olo|lo|lo|o| O
DP28W [ 5<air (%) DP3 [So=igfth (%) ens 314 p
1000 - o, y 1000 |- oa y Al 30 o|lo|lo|o|o|o
. =s= = =5 147 h CHIM nnea
o L ®5< 10 L 05< . SUS 304 Anneal Sh CHRdT 600 O | x| x| =] —=]—=
< < 196 1h THEER SUS 304 o ol ol x x| ==
i 900 000 0Q~® e - i go0- o o - 147 7h THR Sens
gg R gg SUS 316 Anneal = 600 O | x| x| =] —=|=
® ° ° T® ° i 196 AT rreat 30 olo|lo|olo]|o
800 O ONe o - 800 - o o - nnea 600 x | x| — | — | =
SUS 316
| | | Lol el il 30 O O O O O X
10 100 1000 10000 100 1000 10000 Sens
(R5E570 (s) (RIFESE (s) 60 | == ]= il

O:&hal, x:Eh3gsE, — KRR
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SEEERED CRENT SiEEREDSaN
a a
® ~ =~ el —_— = H ® he =
NEXAGE"HR24 IFLVISUMAA—RTFARRATVLR (BNiR) G2E NEXAGE"845 gspcen-smeNigEass
25Cr-38Ni-Mo-Si 23Cr-47Ni-6Mo-3Cu. 1824 $H#E : ASTM N06845 ASME Code Case 2794
NEXAGE®HR24 ®13mELED/)\ERREDEHATRETT, B R OO IRECEMBUZRBLETD.
Fi—-JORE omEkLABEOREETEETT. @R NI =TV APENTVET,
OENcERRESMREZELERT, ©F s RN A N =LA G I
@ENEEZBEUE Y,
O BEHENEE T,
{E2/5 (mass%)
C Si Mn S Cu Ni Cr Mo W Fe
OB E 0.05max. | 0.5max. 0.5max. | 0.010max. | 2.0~4.0 | 44.0~50.0 | 20.0~25.0 = 5.0~7.0 2.0~5.0 %
oM
Grade EHAHER B 1t = R oU—T8E st
800H 0.08C-20Cr-30Ni ° ° ° ® SEMHDOMERE
HK4M 0.2C-25Cr-25Ni-Ti, B * % * % * _ 10 [ NEXAGE®845 [] N10276 E N06022 [ N08825
NEXAGE®HR24 0.14C-25Cr-38Ni-Mo, Si * % k * %k * % ;‘i L — —
O HELANIL A{ENLD E
W 01 -
ﬁ
{2 Rk (mass%) B 01
© Si Mn P s Ni Cr Mo Ti B zr 0001 ‘ ‘ ¢

L L
3% HCI 20% H,SO, 40% HNO; 80% CH;COOH  0.1% HCI+ 5% H,SO, 2% HCI+ 10% H,SO, 2% HCI+ 10% HNO;

] B {E |0.10~0.20/1.40~2.00 1.50max. |0.020max. | 0.030max. |37.00~40.00|23.00~26.00 1.00~3.00|0.20~0.60 | 0.010max. | 0.050max. 60 deg.C 80 deg.C boil boil boil boil 80 deg.C
OTMFLEM (ASTM G48 A%, 6% FeCls at 85 deg.C) ©200°C. 40% NH.ClhDiE 1%
NEXAGE®HR24 DBIFEAE [Ep=y ks -
HERILY (BC) @ E{FZREHER (1100°CX192h) @ HRAZREER _ —
e REACKT . . § 10 [~
35 - NEXAS(;eEiIHRZA ‘ AIonA;25Cr—35N|l-0.54§|Wrought ‘ € -
BT R ) | AloyB;32Cr-43Ni-17Si Cast | % 1 3
G~} 2D e L
Glalg 300 L Ha 3 | Carburization in 15%CH.-3%CO82%H: 2 _ tu
HERALY B & |Low GHP-ll, W, o © S 3 N 2 o o©
—REBRAEINS BT o | HP-Mo, W, Nb E 3 5 &» (5 E & g
— ik~ SRR T 250 v| High Si HP 8 Al 5 01 | & = = 8 =
] ¥ 800H o ~ lol 18] |lol |%| |e z =
CEDHS D W 2 RIB|IE| 18] |8 |g
(S.T.COEER) € Lol & & Aoy A S g 18 sl |2 |8 ﬂ
= B NEXAGE®HR24 0.01 <| |o] || |@®] @] |=
o e 1 .. / I
fube KESSHRALIH B 9y © Alloy B
0 I .
TROT - 1000°Cx96h  1100°Cx96h  1150°Cx48h - .
; . AETTIRORM 10F e X X : ST EE=1k
| T Ti Mo, B.Zr_] P 05, &TBel. O ST DFEE= I OE (MEEY VI IC1 FREE O BN = 1/BRERE /&)
— moEc '
ikl ’\"\0\\2\-\_‘: 8
TR O s 10 15 a0 o5 3 B8 : H,80,+ (NH,) ,S0,, 110 deg.C
= + s eqg.
0 05 10 15 20 25 30 BRI+ H,SO.+ (NH,) ,SO, 9
Jrp— [e— KENSDERE (mm) 60 [~
HAZ  B&8 BES HAZ -
bl 0 ®
?ﬂﬂt w- |3 N o
@
5 8 8 ()
20 - Q8% 9
z g “ lﬁ
o ™
b4 w
0

3% HCl at 60 deg.C 20% H2S0s at 80 deg. C
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StEEEIRED SR StEEEED SR
C C
® _ e . ® —_ _ ~ Lot e A ]
NEXAGE"696 fixs9z27votic@BnNiBasE NEXAGE 201 mmmitickh/\vRUYIHEHEUISNI
30Cr-60Ni-2Cu-1.5Si 1824 $f#E : ASTM N06696. ASME Code Case 2652 HY$EFE : ASTM N0O2200. N02201 (& C)
B E  OBNVCHESEREMUGHIRREXIIVIRT ) EELET, B E  OBRBOEERTNDRINL. B88EtTdTEICED/\Y RUYIHEB ELET,
@ENEEREZEULET, @BEBCEZERL. MEMEZE LEULET,
OENCANEZEEZEUFT,
@ RIFLAEEZEUERT .
- {EZm5 (mass%)
0,
ﬂ:'_"_LE‘j'ﬁ (mass A) Ni Cu Fe Mn C Si S Nb
C Si Mn S Cu Ni Cr Mo Ti Fe
N02200 99.0min. 0.25max. 0.40max. 0.35max. 0.15max. 0.35max. 0.01max. —
FH OB E 0.15max. 1.0~2.5 1.0max. 0.010max. 1.5~3.0 5% 28.0~32.0 | 1.0~3.0 1.0max. 2.0~6.0
N02201 99.0min. 0.25max. 0.40max. 0.35max. 0.02max. 0.35max. 0.01max. —
e I8 NEXAGE®201 99.0min. 0.25max. 0.40max. 0.35max. 0.02max. 0.35max. 0.01max. N
OFHTUWLWX T VI AT 1 TRA LS T DBEX
COnF “ ® .
\ oA R T4
(@BERT IV %%E&ft:w I — _I - (O)BHERYT —IV DR ® ¢ 31.8mm x t1.6mm DFLLIF B LUREEDHNER
COL BB TDRIGICH Cu UTeiBFr CIEEACu
I BRE T 1 _ IC&LBCODMER 250 -
TR
225
(c)BIEETDREMEILRT—I
DIEE 200
175 |-
&
MAFIVI AT 1T S 150 -
@
125 -
1200 - () A A690  A696 1200 |- (b)
E 1000 - ol E 1000 - 650°C <DiRULINZA 100 -
% AIA ?1, HZHER : 60v0l.%CO-26%H:2
o o o -11.5%C02-2.5%H:0 75
M 600t 5 B 600 (a) HEHERBIET L (b) BRRFRASHL
EN pAd ooo‘O B N 50
¥ o400 o Fad N ¥ o400r %‘b NEXAGE®201 Wt itse
[ S Mo [ % A2 A693
200 - Lo 200 - m"' se00000®
0 A’A ‘ " A696 has no pits 0 ‘ AB96 ‘has no pjts
5000 10000 15000 zoooo 25000 30000 5000 10000 15000 20000 25000 30000 .
12 0.014
—
RN | BINEXAGE®201 it | oora | | MNEXAGES201 W ik
200 [ for 1000h 200 [ for 1000h 0.010
T @ for 3000h E [ for 3000h <
\% 150 Il for 10000h \% 150 E 0.008
b b 2
g 100 - % 100 - % 0.006
| N @
g 50 - m g\ so (v 1T D) B
E T
S | N -
0 =2 En] 500 650 800 0 B 500 650 800 0.002
ErhiEE (deg.C) BFRE (deg.C) .
500.650.800°C CDRFRNEDNEXAGE®696(D/+ )L E—ER{E 500.650.,800°CCDIFNEDAIZENESGEDYvILE—ERE a)400°C b)600°C 160°C 50% NaOH 200°C 75% NaOH
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BEh ULAFERE
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ERAAERE

151 B 78 SRR
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e

ISy

@) NIPPON STEEL UIS) JICQA SUS304TP S-H 114.3x3.0x6000 SL 06-13 36NDT12 E12345

HEXCFHtH

JIsv—2

U
¢ ©6 e 0 © ©6 o006 © ©

(ASTM)  x—fITY, BEl. FELBMEICRES>TRRVAELET,

SRELRAEES

RIBRNFTEEDES

8ETE

ik GMEXEE XEE)

SIEPRRES

SEFR
(A-BEET21)

@) NIPPON STEEL ASTMA312-12A GR.TP316L COLD FIN N4“x$10Sx6000 36NLT12 E23456 MADE IN JAPAN

REHS
(BEES)

’ T U
° o e © o o o

CENICEEUTOBEEW

BHDY—LUVAEDTEX. BEVEGDHEDERICIE.
ROERZEHBHSBLEEDROBBNVZLET,

1. 18 - 1B 6. WEDEAE

2. & GHR ES. RE) 7. REFIAEOREL

3. HE 8. URIREDHR

4. WERB K UAL 9. TOfth, FFICELEENSHEIE
5. AEOKIUERRN

BUES (RmES)

86 6 © 066060
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