# NIPPON STEEL

www.nipponsteel.com

# NIPPON STEEL

=TI H
THENE

(FEW - FESE)

0

NET ZERO

NIPPON STEEL
Green Transformation
initiative

O
E$*“ﬂ&ﬁ=*i Seamless Pipes and Tubes for the Chemical Industry

EFEHFTREXILZAZTHOEIS AZAXEXE (Marunouchi Park Bldg. ) PO07cn_02_202512f P
Tel: +81-3-6867-4111 © 2020, 2025 NIPPON STEEL CORPORATION E*ﬁ“ﬂ&iﬁﬁ*i



NIPPON STEEL CORPORATION

WETAALENE
(FER - REEE)

B %
B K -2
EFEEA 3
HlE 7% 4
HIESERE (fXRHE) 6
FREE (FIRRHIG) e 8
TEN. BEEEHRGER e 12
SHLEE TR A
YUS™270 14
34TAP 15
[N/ ONCT kY ] 1P ——— 16
(N[N CT kR I 7. I —— 17
HYDREXEL®. HYDLIQUID® - 18
(N/NCTZE R I (ol U ——————— 19
YUS™21201 YUS™2351 oo 20
DP3W 21
DP28W™ 22
YUS™190 23
NEXAGE®HR24 24
NEXAGE®845 - 25
NEXAGE®696 - 26
NEXAGE®201 .27
waH 28
BRI 29
ITRIEREN 29




NIPPON STEEL CORPORATION

K i

—RXREETE -
ATEEFREFTENE, AHRHETHRFRIT R EEER, B HI4kBT B IS B
MNERAME, SR B G T R EETE, MURM R L EASSE 2R

- AAHIEET 2RBK

- REARFISKET BBHX e R PRURHE N
EEHIW - RERGISET BiEX Erﬁgi N
BT JISHIAE . ASTMAIRSSRAISN, RIZAEA L FII0 B HF & HO4S R, R WIREIE

- BEEHISRET - B PR N

- KPAFIEAT MELMEX (FIERLL) - TENE (BRETEE)
- KEHISKAT ALK (8F) - TERE (BRHER)

) HBEINE - TR KB (KIR)

= HHIIS. TUVRMEHEEZ MIMERINE. ~ KEBISRAT KB (BIE) - FLNE G EL
MRE) . BIRBENE 1)
- XTHISAT KBRHBEK (R)
PRI AR X ,
RENTZEEBRREEE - PRI RHX /
BT AENTEEEHTER, XEPHESIEIIHR. - MPABIRET R ()

900 009006000 600000 0009

H4, RIBFENMR. BURREFRAR, REEHPREARRS. - P REISRAT BAEX (FRF)
- WP REISRAT B (KBR)
- P R EI AT BRAmiX ()
=12 YEE Lo - B3
EB 4B LA A |
~WAFIkAT K - TLHENE (A IEE)
HRERS HRERTR HIRIRENE
X - FUMISRET )\ X o R E (2)
G 3446 L R R E ~ FUMBIBAT JWEBR (Z8) {
G 3459 B AR E NN o JUINBISRET Rt (K47) Vs
G 3463 SRR - IR TGN E
JIS
G 3467 TSP ANE 6
G 4903 REMTEREGEEE P,
G 4904 ATMB AT ERERAEE
A182/SA-182 Forged or Rolled Alloy and Stainless Steel Flanges, Forged fittings, and Valves and Parts for High Temperature Service e
»
A213/SA-213 Seamless Ferritic and Austenitic Alloy-Steel Boiler, Superheater and Heat-Exchanger Tubes é Y. 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 /@ .
A335/SA-335 Seamless Ferritic Alloy-Steel Pipe for High-Temperature Service @ % @
A376/SA-376 Seamless Austenitic Steel Pipe for High-Temperature Service @ - /
-
A403/SA-403 Wrought Austenitic Stainless Steel Piping Fittings o
AT89/SA-789 Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for General Service //
AT90/SA-790 Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe @
B161/SB-161 Nickel Seamless Pipe and Tub ¢ [ o
ASTM/ASME /SB- ickel Seamless Pipe and Tube Pe o 9@
B163/SB-163 Seamless Nickel and Nickel Alloy Condenser and Heat Exchanger Tubes 8\
Nickel-Chromium-Iron Alloys and Nickel-Chromium-Cobalt-Molybdenum Alloy and Nickel-lron-Chromium-Tungsten Alloy
B167/SB-167 ;
Seamless Pipes and Tube
B407/SB-407 Standard Specification for Nickel-Iron-Chromium Alloy Seamless Pipe and Tube t
Standard Specification for Nickel-Iron-Chromium-Molybdenum-Copper Alloy
SRR Y (UNS N08825, N08221, and N06845) Seamless Pipe and Tube / (7 D
B444/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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Horizontal extrusion press
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OD: 1.3~10.8inch

1|

.

AL cold working (4%Li%. ##iE)

—»—i-z%

REAL

Cold pilger mill

RN ENE
AHIERTERE

_> 5hZ: 6~508mm

Cold finished seamless
tube and pipe

ﬂ z ) D e oo o))

KR

Cold drawing bench

OD: 0.24~20inch

X % ltem BEHE Main Facilities

HlNIZ & =50 Electric arc furnace

Steel Making Facilities AOD P (S & Bl IP) AOD (argon oxygen decarburizing) equipment
VOD P (EZRE BB AT) VOD (vacuum oxygen decarburizing) equipment
VIMIP (B BRI IBIERAR) VIM (vacuum induction melthing) furnace
VAR (EZHINERERP) VAR (vacuum arc remelting) furnace
ESRIP (REERIF) ESR (electroslag remelting) equipment

4 - SR E k3t B S E B RS Super forging press

Forging Facilities WIELIL Blooming mill

HIEELE (ZXFFLELEI A EIE) (Toe-angle piercing type tube making mill)

TSR & T EHIE Extrusion tube mill

Hot Finished M F BN (LB ENAENHTEN) Hollow forging pipe mill (Vertical press, Horizontal press)

Tube-Making Facilities FALEILN Boring and trepanning machines
FKETIEIRER Lathes for OD machine
RIEHLE KEXKEN Hydraulic cold drawing bench
S & HEREEN Oil hydraulic drawing bench
Cold Finished #REEN Chain type cold drawing bench
Tube-Making Facilities BEEEN High pressure drawing bench
REM Cold pilger mill
ME AT & EHN BEXREX/ AR AP Continuous type/Batch type/Barrel type
Heat Treatment Furnaces HFR AP Atomsphere controlled type/Vacuum annealing type

P Electric arc furnace

AELHL  Cold pilger mill

HIBAHIENL  Horizontal push bench

A¥H  Cold drawing bench

R ESIEN,  Horizontal extrusion press

HAMEIM  Heat treatment furnace
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HAEEL LEENE BRI ENE
RHRER EINES BE (mm) Mz RHER Iz BE (mm) Mz
(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) (A) | (B) (mm) 12|16 2 |[26(32 4|45 5 6|7 8 9 10 11 12|13 14 15 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 | %, 27.2 27.2
80 3 89.1 89.1 25 1 34.0 34.0
90 | 3, 1016 101.6 38.1 38.1
100 4 114.3 114.3 32 | 1Y, 42.7 42.7
(120.0) (120.0) 40 | 17, 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, 101.6 101.6
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 | 3185 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 1213 14 15 17 20 25 30 35 40 | 45| (mm) 170.0 170.0
HMER | MR B[S (mm) /NS 7 190.7 190.7
& LRBMRIAR G EEHEIEE, Bi51RR. 200 8 216.3 216.3

2. X FHEIERHIERRHBEEE R, BEEEE.

3EFARBUIMIRER, BATHER. 250 | 10 267.4 267.4
300 | 12 318.5 318.5
350 | 14 355.6 355.6
400 16 406.4 406.4
(A) | (B) (mm) 12|16 2 |26(32 4 |45 5 6|7 8 9 10 11 12|13 14 15 17 20|25 30|35 | (mm)
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3of RE AR AE RS (mass%) Em b i aE
3 MER2 2% x:07 HHIE @IE AfI ; ; ;
Jis (HfI) ASTM / ASME (HIt&HI) | EN% c si Mn P s Ni cr Mo N Others i | Whmis | i
MPa MPa %
303 18Cr-8Ni-S SUS303 $30300 1.4305 | REIW 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 $30409 1.4948 | AWM : S4E % Figil@ 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
304N 18Cr-8Ni-N (susso4n1) S 14315 | BB 0.08 1.00 2.50 0.045; 0.030 7.00~10.50 | 18.00~20.00 — 0.10~0.25 — 550 275 35
r=i 1= J|S ﬁﬁi’)ﬂﬁ (ASTM AZ 1 3 TP304N) K = ! max. . max. . max. A max. A max. . . A ! . .
) (SUS304LN) $30453 - ‘ 5 - - - -
304LN 18Cr-8Ni-Low C-N 1S St A (ASTM A213 TP304LN) 1.4311 | it & i8] 5 itk 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
309S 22Cr-12Ni SUS309S $30908 AL :%g;ﬁﬁmm%’ 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 .*’%Eﬁ#‘%‘ 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
B 312L 20Cr-18Ni-6Mo-0.2N SUS312L (JIS G3463) $31254 1.4547 | Ttk : @BKRULIZEEHE 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
RENE 316 18Cr-12Ni-2Mo SUS316 $31600 1.4401 " . 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
316H 18Cr-12Ni-2Mo-High C SUS316H $31609 1ag1g | MHRIRLE : .LNG‘lf%I*EE:’é . 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
@RI % . LET U ARE
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
) ) ) ) $31635 1.4571 . ) )
316Ti 18Cr-12Ni-Mo-Ti SUS316Ti (JIS G3463) (ASTM A213 TP316Ti) Lan73 | T EREERE 0.08max. 1.00max. 2.00max. | 0.040max. | 0.030max. | 10.00~14.00 | 16.00~18.00 | 2.00~3.00 — Tiz5 X C% min. 520 205 35
317 18Cr-12Ni-3Mo 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
- M FLIN M  @ULFHILEE
317L 18Cr-12Ni-3Mo-Low C SUS317L $31703 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 | Tf@FEMHYE : OUFIERE 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 14940 | BiESRE  @RIPIHEE. BIEE 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 SUS347 $34700 1.4550 | it @B : OUETIERE 0.08max. 1.00max. 2.00max. | 0.045max. | 0.030max. | 9.00~13.00 | 17.00~19.00 — — Nb:10XC% ,min. 520 205 35
347H 18Cr-9Ni-Nb-High C SUS347H $34709 14942 | BiRSRE  @RIPIHEE. BRSEE 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 (ASTM A312) 1.4547 | TR LI : @BKATIHRBE 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 $31050 (ASTM A213) 1.4466 | it ERIE)FE (0 : @FREFARMNESHE 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
329J3L 22Cr-5Ni-3Mo-0.15N SUS329J3L $31803 (ASTM A789) 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-3Mo-0.2N SUS329J4L $31260 (ASTM A789) SR @& 0.030max. | 1.00max. 1.50max. | 0.040max. | 0.030max. 550~7.50 | 24.00~26.00 | 2.50~3.50 | 0.08~0.30 — 620 450 18
WAE M $31500 18.5Cr-5Ni-2.7Mo $31500 (ASTM A789) ’ 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
THENE $32205 22.5Cr-6Ni-3Mo-0.2N $32205 (ASTM A789) 1.4462 0.030max. | 1.00max. 2.00max. | 0.030max. | 0.020max. 45~6.5 22.0~23.0 3.0~35 | 0.14~0.20 — 655 485 25
NPTV o = ! . @ kYT . ~ L~ ~ ~ Cu:0.50max.
$32750 25Cr-7Ni-4Mo-0.3N $32750 (ASTM A789) 1.4410 | BRE+TERY : @FKKNIEEERE 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 | (o0 0 aupt o T o> 41 800 550 15
DR 405 13Cr-Al SUS405 (JIS G3463) ( ASTMs:gggOTP 405) 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
P 00 RAEN : @SEHSRZGRE
410 13Cr SUS410 (JIS G3463) (ASTM A213 TP444) 1.4006 0.15max. 1.00max. 1.00max. | 0.040max. | 0.030max. 0.60max. 11.50~13.50 — — — 410 205 20
S43000
430 18Cr SUS430 (JIS G3463) (ASTM A268 TP430) 1.4016 0.12max. 0.75max. 1.00max. | 0.040max. | 0.030max. 0.60max. 16.00~18.00 410 245 20
1S : S44400 Vi - @ s (Ti+Nb+Zr) :
RENE 444 19Cr-2Mo-Ti/Nb SUS444 (JIS G3463) (ASTM A213 TP444) 1.4521 | TR SULADE IR - TR DSR2 © @HKREE 0.025max. | 1.00max. 1.00max. | 0.040max. | 0.030max. 0.60max. 17.00~20.00 | 1.75~2.50 | 0.025max. | g " (cog ,N9g) ~0.80 410 245 20
S44600
446 25Cr-N (ASTM A268 TP446-1) 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 | it FE fei 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 | BIRE +E MY  @LFIZEMANE. BMARE 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
EHRLSLE 904L 20Cr-25Ni-4.5Mo-Cu SUS890L (JIS G3463) N08904 1.4539 B — 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 N08028 (ASTM B668) 1.4563 ’ o 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 N08020 (ASTM BT29) | 24660 | fitAfirt 0.07max. | 100max. | 200max. | 0.045max. | 0.035max. | 32.00~3800 | 19.00~21.00 | 2.00~3.00 - N 550 240 30
Cu:1.50~3.00
825 20Cr-42Ni-3Mo-2Cu-Ti NCF825 (JIS G4904) N08825 (ASTM B163) 2.4858 | MMM - WAL NS MR - @FMBEARZHRES 0.05max. 0.50max. 1.00max. | 0.030max. | 0.015max. | 38.00~46.00 | 19.50~23.50 | 2.50~3.50 — Al:0.20max. 580 235 30
Ti:0.60~1.20
600 15Cr-8Fe-Ni & NCF600 (JIS G4904) N06600 (ASTM B163) 24816 | ALY : @RBEIBRIPE 0.15max. | 050max. | 100max. | 0.030max. | 0.015max. | 72.00min. | 14.00~17.00 = = F 000 550 245 30
601 23Cr-1.4A1-Ni N06601 (ASTM B163) 24581 | AL - SR 0.10max. | 0.5max. 1.0max. = 0.015max. | 58.0~630 | 21.0~250 = = Pty 552 207 30
Fe:5.00max.
) N . ) 8.00~ Al:0.40max. 690 275
_9Mo- ] - T Ui - 735 i o —
625 22Cr-9Mo-Ni & NCF625 (JIS G4904) NO06625 (ASTM B444) 2.4856 | M EIMME - MR NS THFF B « @B KAKZIHRBEE 0.10max. 0.50max. 0.50max. | 0.015max. | 0.015max. 58.00min. 20.00~23.00 100 s B B 30
Nb+Ta:3.15~4.15
690 29Cr-9Fe-Ni NCF690 (JIS G4904) N06690 (ASTM B163) 24642 | it 0.05max. | 050max. | 050max. | 0.030max. | 0.015max. | 58.00min. | 27.00~31.00 = — F 00 590 245 30
HHASE Fe:2.0~6.0
c22 21Cr-13Mo-3W-Ni £ N06022 (ASTM B622) 2.4602 0.015max. | 0.08max. 0.50max. 0.02max. 0.20max. g 20.0~225 | 12.5~145 — \%’?:2255:_";"5' 690 310 45
e . V:0.35max.
natt : OUFIREAAZKRE
Fe:4.0~7.0
276 15.5Cr-16Mo-5Fe-Ni £ N10276 (ASTM B622) 2.4819 0.010max. | 0.08max. 1.0max. 0.04max. 0.03max. % 145~165 | 15.0~17.0 — gﬁfg‘ﬁ'_“:xg 690 283 40
V:0.35max.
200 Ni N02200 (ASTM B163) 2.4066 0.15max. | 0.35max. | 0.35max. — 0.01max. 99.0min. — — — zzg;g::’; 379 103 40
Mg @it - SUSREAAZRE 3 _'0'40 =
201 Ni-Low C N02201 (ASTM B163) 2.4068 0.02max. 0.35max. 0.35max. — 0.0 1max. 99.0min. — — — cz'-o'zsrr::i' 345 83 40

UNS RS
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HETIALERNERNTF R m

FATE HERS (mass%) IR R AR
B HEKS SR HHE @IE A : : :
JISIKAHARRAE | ASTMIASME (&) ENZ c si Mn P s Ni cr Mo N Others T | Y, min. | EL min.
M 7Lk, Sk, JTE )
™ 20Cr-18Ni-6Mo-0.7Cu- JIS G3463 @i kRUIFENATHRRE . BT . - " - :0.50~
YUS™270 TG e ASTM $31254 1.4547 A B kA R 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
OREFHRINAREERE
Y eI ASTM $34751 %?ﬁ%g#gféﬁg . R A 0.005~ . Nb:0.20~0.50
r-10Ni-0.3Nb-$& LC e AL : oo 1.00max. | 2.00max. | 0.045max. | 0.030max. 9.0~13.0 17.0~19.0 0.06~0.10 RN 515 205 35
@A MIBHIZ & MM E =
it SRR R 1 FE TR B | HIRHE T B SUAR~EL
® —_ o~ | ~
Y2 SCRIlIN SC oMoy ASIMIS 52 it R I AASFF 200 (RRIRSREE) : Cood 0.60max. | 2.00max. | 0.035max. | 0.010max. | 10.0~13.0 17.0~19.0 | 0.20~1.20 | 0.06~0.12 OO~ 515 205 35
347AIPha B-N-#ELC ASME CC2984 o P 0.020 Nb:0.20~0.50
@A MFFIR & MAINE Nb = 15 +C%
e
s NEXAGE® iR BRI (SEEAENE):
18Cr-16Ni-3.5Mo-4Cu ASTM S31730 - : 0.030max. | 1.00max. | 2.00max. | 0.040max. | 0.010max. | 15.0~16.5 17.0~19.0 3.0~40 | 0.045max. Cu:4.0~5.0 480 175 35
317cyU QL SHBHRIPHHISE . AHEE
it SRR R 1 FE TR B | IR EE T
® o~ | ~
EXASE 17Cr-14Ni-3Mo-0.3Nb-N ASTMIS Y70 it Rz ARG FF 40 « MHEREZER S s o005 1.00max 2.00max. | 0.045max. | 0.030max. 11.0~ 15.0 17.0~19.0 3.0~45 | 0.06~0.15 MDAV 515 205 35
317AP ASME CC3038 o - 0.020 Nb = 15 +C%
@A MBI &I E
® 22Cr-13Ni-5Mn-2Mo- ASME i SUE 1 R 0.005~ - N " " - - Nb:0.15~0.30
HYDREXEL YT T OIS BT E 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 e 800 430 35
o 22Cr-13Ni-5Mn-2Mo- ASME it e SR RRHIE | 0.005~ - N - - . " Nb:0.10~0.20
HYDLIQUID N TR OTILE. LNG EBEEE B 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 A 690 380 35
YUS™2120 21Cr-2Ni-3Mn-Cu-N sfjls?sg?:ﬁp 0.030max. | 0.75max. | 2.00~4.00 | 0.040max. & 0.020max. | 150~250 | 20.50~21.50 | 0.60max. | 0.15~0.20 Cu:0.50~1.50 600 400 20
™ e JIS G3459 S T (R SIS T3 . STE RS . it B PR S i) = - . N _ _
YUS™2351 23Cr-5Ni-1Mo ST @5 LT B AT S E . 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. | 1.5max. 2.00max. | 0.040max. | 0.015max. 3.0~5.0 22.0~25.0 | 0.15~0.50 | 0.05~0.25 Cu:1.0~2.0 600 400 25
) JIS G3463 $31260 Mgt (PR AEIRIE « it ) RS T FF 2Lt )
wigsm DP12 25Cr-TNi-2.7Mo-W-N SUS329J4LTB (ASTM AT789) OF =R LR 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
TENE
DP3 ) JIS G3463 $31260 gt (i FLIG . Mok . mfiE B Ag i) -
oo 25Cr-7Ni-3.3Mo-N-W ST ST AT, O LR AT RS 0.030max. | 1.00max. | 1.50max. | 0.040max. | 0.030max. 55~7.5 24.00~26.00 | 2.50~3.50 | 0.08~0.30 620 450 18
$39274 8 N .
) NORSOK | Mgt (7L, Miigok . mfialBaAg i) - Cu:0.20~0.80
DP3W 25Cr-7Ni-3.2Mo-2W-N (ASTM AT789) . o 0.030max. | 0.80max. | 1.00max. | 0.030max. | 0.020max. 6.0~8.0 24.0~26.0 25~35 | 0.24~0.32 800 550 15
e E e M-630/M-650 | @FFisa. kM HEE W:1.50~2.50
$32808 B o (T R ) -
DP28W™ 27.5Cr-7.7Ni-2.2W-Mo-N (ASTM AT789) il Bt (@R %Eﬁ;ﬂ[& it L) R AR T A - 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 O 3= Fi R R 3R BE
P 1S G3463 it R 1 T A (— AR i S sus304 L E)
Py Lyon YUS™ 190 19Cr-2Mo-Ti-Nb-ULC-LN e ASTM TP444 1.4521 QLM BB ENATRES RS 0.015max. | 0.50max. | 0.50max. | 0.040max. | 0.030max. — 18.00~20.00 | 1.75~2.25 | 0.025max. | Ti%+Nb% = 16X (C%+N%) 410 245 20
@ /NER K [ EH R
Ti:0.20~0.60
HK4M 25Cr-25Ni RE . TSR, 8558 (700-1100C) : 0.20~0.30 0.75max. 1.50max. 0.020max. 0.030max. 24.00~26.00 24.00~26.00 = = BAOIgO220:éJOGOO7 520 235 25
EERAEE OZ Hig &M AN E = :
R @SB HIZ E A IMMIPE . Ti:0.20~0.60
NEXAGE 25Cr-38Ni-Mo-Si @& : HK4M~1050°C. HPM~1100C 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.
o ) N06845 FELIEE. S < EhER . FHER . WY 2.0~
X 22:5Cr AT 3Cu-BMo- (ASTM B423) Ll A0 L m@ Ll 0.05max. | O5max. | 0.5max. - 0.010max. | 440~50.0 | 200~250 | 50~T7.0 - Cuzom e 690 276 30
. ASME CC2794 OLFTUATMEME. ALHREE e -
NEXAGE® N06696 MEBLNLE. THEmkE. SREE Fe:2.0~6.0
BESESE 30Cr-60Ni-2Cu-1.5Si (ASTM B167) &SRB ENE SR P 0.15max. 1.0~2.5 1.0max. — 0.010max. F& 28.0~32.0 1.0~3.0 — Cu:1.5~3.0 586 240 30
696 SRS 1> NFIPE
ASME CC2652 OF EhIiZ EH S RRE Ti:1.0max.
NEXAGE® N02201 R AR ) o0 e
201 48 -Low C-Nb (ASTM B163) 2.4068 @I, S SIS E PR REE 0.02max. 0.35max. 0.35max. 0.0 Tmax. 99.0min. C;:Z%n;; 345 83 40

£ 1) DP28W ™ 57Ri¥ Engineering (#k) 2£[E FF & HIN

UNSRS

11



NIPPON STEEL CORPORATION

TN RESENREE

BRERHN 4R, BRAeE. REEE
,  18Cr-8Ni-S

wue | SUS303 ~1050°C ~1100°C

18Cr-8Ni 18Cr-8Ni-LC 18Cr-8Ni-LC-N PSRN 25Cr-25Ni 25Cr-38Ni-Mo-Si
r-8Ni -8Ni- -8Ni-LC-

SUS304 | |75~ SUS304L [ 304LN N°881°’AN°38" pr— B m%ﬁ&'&w

it R

R P SUSI6H ﬁmm"ﬁ 20Cr-35Ni-2Mo-3Cu-Nb

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
it SUS316 wem> | Sus3ieL | mme ® ® B
Rt i At AR

i N 18Cr-16Ni-3.5Mo-4Cu ;
it GiEs @ m}ﬁfﬂ'ﬂi‘ 20Cr-32Ni-Ti-Al > 22Cr-26Ni-5Mo-Ti
R N08800 HR8

 / 5 17CH-14N3Mo-0.3NDN
18Cr-12Ni-3Mo 18Cr-12Ni-3Mo-LC 2L SR ESRCU 2N Eﬁ,ﬁﬁﬁ 20Cr-25Ni-4.5Mo-C
. . ry——_ amamy o [— YUS™ 270 r-25Ni-4.5Mo-Cu
SUS317 | m=m  SUS317L 7L > N08904
&
,  22CrHi2Ni
it 1 SUS309S 5 22Cr-42Ni-3Mo-2CuTi , | 23Cr47Ni-6Mo-3Cu
it A BTt S Al i
18Cr-ONi-Ti 18Cr-9Ni-Ti-HC 22Cr-22Ni-2Mo
> —p —p
sag | SUS321 | mmm SUS321H - $31050
Rt At —
18Cr-9Ni-Nb 18Cr-ONi-Nb-HC Vot | 16Cr-75Ni 30Cr-60Ni 30Cr-60Ni-2Cu-Si
— ——p B > Y A
—mo | SUS347 | gmu’ SUS347H N02200 v N06600 N06690 emEn
FtitE il S B B ' R
| 18Cr-10Ni-0.3Nb-4RLC 18Cr-11Ni-3Cu-Mo-Nb-B-N-$3LC ﬁﬁti — 6:\,- " 21Cr-62Ni-8.5Mo-3 5Nb-Ti
i =g © Z r- i-1. r-62Ni-8.5Mo-3.5Nb-Ti
R EASCCHE m iR w N02201 N06601 > N06625
25Cr-20Ni -
wm  SUS310S v EEE
i3 NEXAGE®201 » 25Cr-50Ni-6Mo-Cu-Ti
HR13

WHEZ
/Y*H?K%‘%%M 15.5Cr-58Ni-16Mo-4W 21Cr-57Ni-13Mo-3W
o~ . . . . —> N10276 — N06022
r-5Ni-1.5Mo > 22Cr-5Ni-3Mo-0.15N 25Cr-7Ni-3Mo-0.2N 25Cr-7Ni-2.7Mo-N 27.5Cr-7.7N|-2.2\_/rVIJIMO-N EiniaE MEM
SUS329J1 cnme  SUS320J3L | L=~ SUS32004L |.-> m—— it
A ALt VAR VAL Bt Rt
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 —- $32750 |z
24Cr-4Ni-Mo-Cu-N 23Cr—%l;li—1 Mo 21Cr—2Ni_|—_aMn-Cu-N
wae e
BEERTFEN ORERAEN
18Cr 19Cr-2Mo-Ti-Nb 19Cr-2Mo-Ti-Nb 13Cr 13Cr-0.2Al
SUS430 | SUS44d [ oo w SUS410 Rt SUS405
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NIPPON STEEL CORPORATION

&= HlRE AR 7 4B & 1 BE ST 7 4B

@

YUS™270 misktmREFEne 347AP mEREEIERFREEENRERETERNE

20Cr-18Ni-6Mo-0.7Cu-0.2N-LC/HH Z $XF : JIS G3463 SUS312LTB. ASTM S31254 18Cr-10Ni-0.3Nb- % LC/#H Zi §#H : ASTM S34751. ASME Code Case 2196
oK OMEkESUVEFREESHERmEmE. K OREEPWHT (IBEHIE), BB FHIM BEMERSCC 4.
QxtE: 88 BBt A B R F A It Q@AAbSUs347 LR, 5SUS304 HHEI RIIBIEM
QEFRERARNFENSUSI16 EURNBRANFNELL, FEUMEFRLENRAENE T, QEFSsUs34THERENEIREE.
@fE 625 RIEEM B #HITE B E RER AR NENEHERE. o
L=E5 (mass%)
c Mn P s Si cr Ni N Nb Nb/C
B & EkASHRE B ERE M 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.
BLR4FIE TS b R i
3= 0,
HZEH 5 (mass%) w0 ~ 400 10
C Si Mn P S Ni Cr Mo N Cu ~ 70 - 700 - C :;sts;gz;
Mo 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 E g8 600 wor 3 o83
I ° -
W o5 O RHBRE 500 ~ ~ T — - .=
g % 8 @L & g t E T - T~ 50
& ol . . i § § . 7\\_\ \\\\ 600°C
BREfHHE £ 30 o 8 o ls0 a F Tomporature(e) el T
Al 2 @ o 0.2%fit 71 S A s empe;z;(;we( ) \ \\\\
@ Him 1A O FLIME  JIS G 0578: 6%FeCls + N/20 HCI, 24h L 20— g 8 g o g g — 200 [ 200 —700°C
3 @ 86 L
N N N = o | A 650
HAFRE k) Hifis " 10 SUSSATTFIIS AL /0.9 100 e o
80 L 0 1 L L L L L L L X ‘
M o fE > 650 > 300 > 35 | 532750 Q'YUS""NO RT 100 200 300 400 500 600 700 800 15 o s o o
® = Bl 712 348 61 o =2 - 9 (831254) HERE (C) BB ()
L @) SUS329J4L Q/
50 |- - i e "
=l susszos 2ttt (ERTFR)
LE s
B 30f ,.’ O R LR EiRIE O A LHREINIE
= -\ sus317L
il 2 SUS316L‘// . &
10 | SUS304 R =18 F TIG (200Ax15Vx15cm/min) Mo RE s = 296
ot 7 i ~ ?
7 /M E 15—
0 2 2 30 % 20 25 50 | = i
B K
AN HE 10—
PI=[Cr]+3.3[Mo]+16[N] / R300mm P
o K
i S5
‘ C b SEEE PEE) ‘ ‘ =
12t x 50w x 3001 e 0
X oUW X mm
347AP 347 321 304 316
O EEEmE (EF,L) 10.42% HCl, ph0.61, 50°C, 6h O i HETHMFFZLME  JIS GO576 : 42% MgCl,, Boiling (143°C)
50 600 GTAW B # LRIt FZ e (PWHT &)
A SUS304 . . ) .
soo|. e —— © IR LAY ScC MERIET SR MERIREM (ASTM G35, UTHRIRES : 720 hrsiRifE)
) 20Cr-1.5Mo-Nb-Ti @ SUS316L . o O:No SCC  ®:SCC
= L;: 400 | A SUS329J4L
€ 30| - ® Yus™270 700 — O ©) @) o 00— O O O O
- SUS329J4L & 300 | *— 80— O @) @) @) ~ 80— O (@) @) O
- YUS™170 i o—» o 3
H 20 SUS304 ® o600 - O O O O e 600 — O O [ ] (]
= 200 |- o— Eé( Eé
550 — O O O O O O O " 550 — O O o o [
ol SUS316L
100 |- 500 — O O O O O O O 500 — O O O O O
YUS™270 Alloy 825 Alloy 625 5 ‘ ‘ ‘ ‘ ‘ ‘ ‘ P ‘ ‘ ‘ ‘ ‘
-10 L L I I I I J ! —(O— 0 Lol Lol Lol Lol Lol 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¢ RIS () RISHE ()
GI= —[Cr]+1.42[Ni]+0.19[Mo]+8.47[Cu] i ZEdiE (h) 347AP SUS321
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NIPPON STEEL CORPORATION

SHEE R /T 45 SR AT T 4B
C q
® i 5% o B Rz 0 S $h B B i oz 13 4 5t ® X
NEXAGE"347AIPha maghsih=Eearsrsns NEXAGE "317AP  a#t st sms i m T 2t R E i R R S RS
18Cr-11Ni-3Cu-Mo-Nb-B-N-#} LC/ & #& ASTM S34752. ASME Code case 2984 17Cr-14Ni-3Mo-0.3Nb-N/ 18 Zi $F#H ASTM S31740. ASME Code Case 3038
K ORAERSWTWEBERERNENEMARY (TEFmEESCCE) oK OEBHREHTERE SCC R IMINERE B imit.
Q@AB MR R AR 2. @tk suUs317L, AR TEERRNMERE K.
QAAESUS34TH LR, 5SUS304 1HIE AR H 1. Q@AB 5sUS31 7L AR ERIVIM MHRE.
@RB5SUS34THIHE S E SR EN SRR EHFE. @EEA 617184 . 625 1BH %S5 Mo HIEE B MR
- % e
H=EM 5 (mass%) K4S (mass%)
© Mn P S Si Cr Ni Mo Cu N B Nb Nb/C _ _
0.005~ 170~ | 100~ | 020~ | 250~ | 0.06~ | 0001~ | 0.20~ ¢ Mn P S S o NI Mo N No Ne/C
M M B | ogpe | 200max. | 0035max. | 0.010max. | 0.60max. 19.0 13.0 1.20 3.50 0.12 0.005 0.50 1omin M % A 0.005~0.020 | 2.00max. | 0.045max. | 0.030max. | 1.00max. |17.0~19.0| 11.0~15.0 | 3.0~4.5 |0.06~0.15 | 0.20~0.50 | 15min.
it TR SCC 1%
B h o A (UVBRIEE) « B ¢ 196K,S,0, /KR (pH=2.0) + TLPWHT (JREZIEFTHALIE) NEXAGE®317TAP HFF % B 4% © EiR i ik aE
750 J\ L\ 750 /L L\ O:No SCC @:SCC 800
b i ]: - ] Type 317 NEXAGE®317AP "~
:G 650 ~ 8 650 g Type 316L g 600
- - 1 <
> LR - » i .
m 600 ) @, 5 m 600 g £ 500
550 @ 550 ® J 3 o
Q Type 347(H) 2 4l
=
500 500 z Type 321(H) » p
100 1,000 10,000 100 1,000 10,000 g 300
BREFRFIE (hr) Gr¥FRTiE] (hr) K
NEXAGE®347AIPha 347H : g oo
PTASCC resistance — Better :-
&
o
i K ARG FF B TSI (A AR T PP
« XIEIRE : 650C o HAMB LM 1 650°C X1,000C 0 ‘ ‘ ‘ ‘ | | | |
100 o FEIRES © ASTM A262 Practice-A (EXEIHZI) 100 200 300 400 500 600 700 800 900
—— NEXAGE®347AIPha —— 347H Temperature (deg.C)
300 =
s No Cracking O i} IR ER 1S it O it T EL sce i
R 200 |- e Test | Pi lief | Wall shear st . Immersion |Temperature
E Crude oil fraction | Temperature durg?ion Vﬁs:usrgt{;'ge ab;iniggﬁerress TAN Test Solution pH e, (deg.C)
k5l Process oil + 350°C 24h. 125psig 6mg o
100 Cyclohexylacetic acid | (662F) | X2times | (N2 purge) 135Pa KOH/g 1% K;S406 2.0 100 20
) NEXAGE®347AIPha 347H 317L
Cracking
0 ! = . e 30 900 Item SCC |NoScC
0 10 1,000 ASME Eijcjth:mj] ( = 7m1-5'§}§) NEXAGE®317AP e | O
R4ERHE (hr) L 850 [———---—m oo A - TypeatrL A | A
150 25 800 be o NEXAGE®317AP weld using 625 filler| W ]
TRl ; - ——— NEXAGE®347AIPh 2 NEXAGE317AP weld using 317 fler| @ | O
O Bz IHATFFR (347H) - a S ) oo >~
L —— 347H E o
5 e o P S 700 oo o/ N
S 100 =-—.__ 347AP g 4B [ = o
=t ~.L —-—-- 304H s § 650 Q------- DN
E F ~. é 0 “é L - Q- O - O - - O - -
f = B Max. 816°C S ¥ 550 -------- N AR\ Sk e L oL Yo KOt
B B T BOO [~~~ ===
- s e 450 - O--0---ar--0---
E ; 0 : : 400 Il Il Il Il Il Il Il Il Il
%% e(;o 7(‘)0 8(‘)0 NEXAGE®317AP NEQS&?};:}ZAP Type 317L 9cr 01 03 1 3 10 30 100 300 1,000 3,000 10,000
using 617 filler Time (h)
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NIPPON STEEL CORPORATION

SHLEE INHET T 4B SR AT T 4B
(@ @
® ® . — ® .
HYDREXEL". HYDLIQUID"® msmittRnSEERREFHRE NEXAGE"317CU mmmEsgmttRnEREFHRE
22Cr-13Ni-5Mn-2Mo-0.3N-Nb-V/ 1§ & $Ffl ASME SA-312 TPXM-19 18Cr-16Ni-3.5Mo-4Cu/ HHZ {XFf : ASTM S31730
4% 4 @HYDREXEL® oK OBEN (BRN~REARFER) &MLFE, BE55 CrNi &% F K FRIMHRER A ShE i .
OEIFEREASBHATZIT, BEFEE RN ST, Q@EAFB 5 sus316LRIEM LM FEE M.
@QTEASME TPXM-19+RESEEI MU TR A FIFNHETZE . 5XM-1948EL, sBERFL15% ; 5SUS316L4HLL, QE#HMME, ERTENBRERN, FT#HT5 SUs316L WIERE AR
3B EIR A4 50%
QRN R, BEAAIIKE S B4 B F AL 1 s FAmt S i 1
@HYDLIQUID®
DA V. Nb. N AFIRERLE Bz FHS (mass%)
QB R IREFFE-196 C TR R K 219 > 0.46mm* c si Mn P s Ni cr Mo N Cu
*ASME Section VIII Division 1 (1998) part UHA &3k -
N o . _ o L 0.030max. | 1.00max. | 2.00max. | 0.040max. | 0.010max. | 15.0~165 & 17.0~19.0 | 3.0~4.0 | 0.045max. | 4.0~5.0
QIR 1T, 1R AIRE 5 B E SR SOl S i e " ™ " e ™
SRE {RIRE it S 1 1B
HYDREXEL® # (800MPa I}l £) B REFHE
. TR q ® i AE o i ik
HYDLIQUID® R (690MPa L k) RKEE R 270 BLE 0.2% it 1 L {FRE g LS
KRR E 0.46mm DL E X (N/mm?) (N/mm?) (%) 550 80
XA PR MR 7E-196 C TRIE ;M & & =175 = 480 =35 500 - FR(EEY S 170
£ ® fi 225 520 50 4501
i S B MR
3 i) s E T <
o ifit S B 1 O Y REE © Bt (HoafE © 121515 LI Sl i Ewol . le
— 102 <
i HYDREXEL® =
B R 100 == N 832.00%~39.12% @ HYDREXEL® ’ 1000 o o0 o % 300 - \WQ 8
= SUS316L _ * SUS316L o s28 &1 w0
B 80 (Ni=12%) D qgel | (B%UR-27.1%) 900 - = AL E NEXAGE®317CU#sL ® o509 - z
% SUS316 iy & 8 L neaan R 0.2%Ti 51 =
¥ o0 (Ni=10%) £ % 800 7HYDRE)(E|_®_\. = 10 * NEXAGES317CUS#H ’f‘ 200 - e <30
& SUS304 w107 70 s S B
% 40 (Ni=10%) E g 700 — & 150 | 1o
i & S o0 M9 SUS316(L) o
v § 00 Y1 SRR I Log-
L ooRes, f=1Hz Solid : 70MPa Hz 500 - 10
E SRR R=0.1 Open : Air SUSBI6L o ——— 0"
E o 20 40 60 8 100 L8 10 102 g N
50 0 50 100 150 200 250 0 ‘ ‘ ‘ ‘ ‘ 0
EUE (%) =Ni+0.65Cr+0.98Mo+1.05Mn+0.35Si+12.6C NAY KRECEE (MPa m°5) EE (°C) 04 RT 100 200 300 400 500 600
50%6H2S0:,70°C 70%H:S0:,100°C 80%HzS0:,140°C HERE (T)
= N=E1
L3k RiE#E o ELE L (EH) i £LB R (EHH) 5% HCL.40'C
© [2IFIE L hi IR E O {RIEIE LI M 0-196 CTRIEMBKE (B . BigiEL)
000 — 50%H80:,70°C 70%H-801,100°C 80%HS0,140°C i
‘ Sus31eL A Sk ) 1000 - - L
850/ - ' — B
12 s ~ 10r H F - %0
< 800/ - I £ NE S g Ry P — £ [
o £ = =
g =0 R ~ i g
750F - --- S g J f I
o = W 2 oo
nn = B 2 - ﬂ T
E o0 T 08 5 B 5 L
® N REBH = ol &
650 - - S 0.6f---- - - — - W 10 -
600 HYDREXEL® HYDREXEL® o4 HYDLIQUID® HYDLIQUID® ° S/ /S S/ /S T S/ /o | r— ]
HTIG) JIEFEN [1GEZG S/S/F/ S/ /S TS/ /ST 0 | | | P s
et S e HYDREXEL® 18451k (B ye316L) s g {? SES) s cggé SIS & £ {? SES) NEXAGE®17CU  SS400  XSTBA10  SUS316L  NCF825
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NIPPON STEEL CORPORATION

SHLEE INHET T 4B SR AT T 4B
(@ @
™ ™ —
YUS™2120,. YUS™2351 ssEwiarsme DP3W  ggwwarsns
YUS®2120 : 21Cr-2Ni-3Mn-Cu-N/ 48 2 $R7H : JIS G3459 SUS821L1TP, G3446 SUS821L1TKA, G 3463 SUS821L1TB 25Cr-7TNi-3.2Mo-2W-N 18 1 $§XFf /ASTM S39274. ASME Code Case 2427. NORSOK M-630/M-650
YUS®2351 : 23Cr-5Ni-1Mo-N  /#H5$XF : JIS G3459 SUS329J1TP, G3446 SUS329J1TKA, G 3463 SUS329J1TB
oK O—MEBRTEETE (Ni, Mo) HEE SR EARFEN-. oK ORAREHRBEHEMmE.
@B A5 sUs304. SUS316L % K 12 Erm£LimtE . QOxt&mEH (FANERBERE) AF5fn.
Q—EREARTEIN, FEEIR TRIM 12924 SUS304 FASUS316L AT 2 51 £ QEB MR FIN M AT EFA AT o
@EBRIFIERE .
. s 3(‘ () X1t o
[T O3HK o HEiTH A FHEM
WZH (mass%) HFHS (mass%)
(@ Si Mn P S Ni Cr Mo N Cu © 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 M Ow E 0.030max. 0.80max. 1.00max. 0.030max. | 0.020max. 6.0~8.0 |24.0~26.0 25~35 |0.24~0.32 0.20~0.80 | .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 — —
i 7L £ 1
i L ok 1 FE R ® ASTM G48 il (6% FeCl,) FRRYFL IR {1k © EH TR PREW HFNFLIMBITHY X 7
@ JIS G0590-Modified™ : 1kmol/m3_NaCl 7K & & @ Yus™2120 FYIEIEE E MA LR K = ik I JRI S W o
X AR RE AR E S (¢ 60.5mm X t3.9mm) [ 6%FeClx24hrs 12 e N
— T35
45 06 - (o)g:;z:oDPsw ° S 10l [ASTMD1141] [S39274]
2 o5l o " 80°C, 20mV/min N08925 ONO06625
40 < 7 2 ® N06975
: 2 08 OREK{K
e I 3 04+ © 5 ® wif e $31254
_ o Z 06 N08028
LS A i 0.3 - o ° . N08904O QyN08320
i — = @ 04 N08825
g 25 0.2
- T g g i .ON08((?2‘OS31803
B 01+ O ~ o< 3040 3160 %531500
£ 15 EERRERE ) R e 0 0.0 L One e MmO & \ 0.0 . . . .
PR I R N B 50 60 70 80 90 100 10 20 30 40 50 60
A N N . . BE (C) PREWI[=Cr+3.3(Mo+0.5W)+16N1;%
0
SUS304 YUS™2120 SUS316L YUS™2351
i i) B o 1 HREMN
_ ® 7\ I Bk DP3w HY|a] Bl /i fh Ba i o o HHITH SBNEE LH
W1 B LTt = S A by
RS w HRE . = 25%Cr3%
(MPa) (MPa) (5) 1) ATHALASTMD1141] B0 W25%Cr-a%Mo WZTCr a%Mo
— . fim)
= & E = 600 = 400 =20 S o8k
YUS ™ 2120 706 606 37 g |
K %6 Z o6l ® o % 60
YUS ™ 2351 766 557 36 I: - Q - Eﬂ
B 04l %\ 531260 ) {40 -
=3} ‘Q
. i L =
<$H5€f’§|ﬁlﬂéﬁ> & 2 O-_~ 20 -
‘ o o m | AEEEmEREE O---g
iR, BN, BEHESEMERSIEN NSSC2120° - NSSC®2351 $5 £, 0 | | ! .
40 50 60 70 80 90 100 s —
- 5 850°C 900°C
<ERFEEmM> mE (C) RGREE (X 10min.)

OHTFERKETHEESLERBRNL, EHENE-50CI LHRE TER.
QOHTESETHHRSEGTERBITHMSSEN, HENE+300CU THIRETER.
QEKKER, MEFESELYBTFREBIUTEENFERER.

YUS™2120 : S4B FiR B 500ppm. YUS™2351 : S4L4E FK B 10,000ppm
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NIPPON STEEL CORPORATION

&= HlRE AR 7 4B & 1 BE ST 7 4B

DP28W™  gmsizgRwiErEmes YUS™190 smmndsstaiameg

27.5Cr-7.7Ni-2.2W-Mo-N/tH 2 [ : ASTM S32808. ASME Code Case 2496 19Cr-2Mo-Ti-Nb-ULC-LN/tH 21 §X#h : JIS G3463 SUS444TB. ASTM TP444
oK OERZARBRTEEGREAMERE. AR oK BEREATENEENNEMAHNES, SHEX, $EZERFRNLIELFHMEEE,
@%fSCCAB BT FANEIRE TS B At T . R A
QEBFEBHNMRE. RGBT RN MR . T R i
@EBRFHIEEM. et — QT FE it . T 18] B &S {1 7E SUS304 A ko
GABRFNMIE. F s — @M REMERE
—_
25um
W24 (mass%) B & AkEREE. SkATREANE
c Si Mn P s Ni cr Mo N w
MO E 0.030max. | 0.50max. 1.10max. | 0.030max. | 0.010max. & 7.0~82 | 27.0~27.9 | 0.80~1.20 | 0.30~0.40 | 2.10~2.50 UEHRT (mass%)
c Si Mn P S cr Mo N Ti + Nb
M ot& & 0.0 15max. 0.50max. 0.50max. 0.040max. 0.030max. 18.00 ~20.00 1.75~2.25 0.025max. 16 (C+N) min.
i FE8 e 1
© 7L B R THEL P RIS ik IS 45 R O RE A RB R HIE MRS R
o2 DP12HJ3fE £ E%ﬁ'lﬁ
A
= 1.50 o HlimiEaE O FLIMME 5% FeCI3 + N/20 HCIixkZ& (48h)
- SRR ) o HRE i h ffE 500
o = (MPa) (MPa) (%)
T, S 1.00
i 3 HEE Z 410 Z 245 220
B oo g % 531 357 42 — o0
e c T
2 050 3 50r
BiESE 84 = i
(*) Welding conditions Non-filler ug_,' ) TIGEERA
0 welding # YUS™190 °
DP28W™ DP28W™ DP12 T : TOALHJE : 10-12V 0.00 & SUS430 O =
Sample(1) Sample(2) JEIZERE : 11cm/min. DP28W™ DP12 316L-UG 1.0 SUS304 A a
05 SUS316 v v
. 20 30 40 50
P ERE (1) BE (C)
4.
R Fi 3R EE (MPa) 0.2%1fit 71 (MPa) FIfHE (%) BE (Hv)
DP28W ™ 934 647 42 281 ® it iz 77 & {7 2
DP12 822 610 42 251 0 42%MoCl: OF iR TILY)
HLAME £ 44 Sens : YUS™ 190 1200°C 5min.Ac RIS &4 - B4k + NaCl (CI-:30~600ppm) %
25-22-2 (S31050) 676 352 50 173 SUS304 650°C 2h AC 300°C ,9.5MPa,~300h
SUS316 650°C 2h AC EIE K ImmtX 15mmw X 100mmL 10R U-Bend #3R
316L 518 234 52 144 T s
i #ihm i CETST e MRE | CLRE 2
— 100h 200h 300h
N 265 1,000hi% ¢
*E ?3‘_2 ll‘i j][] I ll‘i Anreal 204 . Anneal 30 O O O (@) O O
600 @] O (@] @] O O
() C 4. QUFERIH Y ” YUS™ 190
o tHHTH c BIZRRIEL B FERISNN YUS™ 190 314 % e lolololel e
‘ A AR R 265 ” Sens 600 o|lo|lo|o|lo|oO
DP28W [ s tafrt (%) DP3 [ otatrti (%) Sens 314 P
1000 - o<1 4 1000 - o<1 - 30 O|O0O|O|]O|0O]|O
. A 1=Ss5 - A 15555 147 3h 3L Anneal
© - ®5< 4 © - ®5< 4 SUS 304 Anneal 600 O | x| x| ===
- = 196 Y SUS 304 20 o o » < — —
900 000 0Q0~® e - i 9p0| e o 147 ThETE Sens
i = 600 ol x| x| =]=]-=
4 i o A ® | | o i SUS 316 Anneal 196 e
oK oK 30 @] O @] @] O O
Anneal
800 (@] (@) (4 [ ] 7 800 [~ L] [ 7 600 X X — p— P —
SUS 316
| | | T T AT 30 O O O (@) (@) X
10 100 1000 10000 100 1000 10000 Sens 500 — T T
BRiFEtE (s) GREFETED (s)

O: TFH. X : HRAH. — : Kkl
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NIPPON STEEL CORPORATION

; S HLEENFAT AT B ; SHEENFATI /T 4B
NEXAGE'HR24 ziiazRarars® (BNE) A&E NEXAGE"845 gwutinwsEnasass
25Cr-38Ni-Mo-Si 23Cr-47Ni-6Mo-3Cu / 021 X7 : ASTM N06845 ASME Code Case 2794
NEXAGE®HR24  DmLURHE 13K EH/NORBKE. K OEMBERERLESHEME.
BRI QHARHKBAE. QMR -
Q@ AFMMRNEIREEMMm St QIEEMR A ER T
@EFREHITERY.
O BEEBHES.
=5 (mass%)
c si Mn s Cu Ni Cr Mo w Fe
M & 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 Fix
¥ .
Grade EANEM =114 B TR ﬂu‘fj‘ﬁglﬁl&
800H 0.08C-20Cr-30Ni ) ) [ © £ HIE R RO R i
HK4M 0.2C-25Cr-25Ni-Ti, B * % * Kk * 0 [0 NEXAGE® 845 [] N10276 [ N06022 [ N08825
NEXAGE®HR24 0.14C-25Cr-38Ni-Mo, Si * Kk * * * Kk * * 1k o ]

® EAKE kR

FETRIEEE (mm/4E)
\

© Si Mn P S Ni Cr Mo Ti B Zr

UZEHS (mass%) oot - ’7

| ]

0.001 ‘
3% HCI 20% H,SO, 40% HNO, 80% CH,COOH  0.1% HCI+ 5% H,SO, 2% HCI+ 10% H,SO, 2% HCl+ 10% HNO,
#M M {H|0.10~020 | 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
Offif FL itk (ASTM G48 A%, 6% FeCl3 at 85 deg.C) @ 7£200°C . 40%NH,C1 FEii S itk
® > p
NEXAGE®HR24 §97F % B8 T 2 i ) —
B O B2 58 (1100°C X192 h) © S{FRHINIE
HEBUY (FC) _
Ry 1 = 10 =
X Steel | Alloy A; 25Cr-35Ni-0.54Si Wrought | g
2 ® | NEXAGE®HR24 | AloyB;32Cr43Ni-1 7Si Cast | E e
BB A 4 5 2
R R 301 v HP Q| Carburization in 16%CH.-3%COz82%Hz s - *
SRR B < [Low C-HP-Hlo, W, No @ 5 3 N &
N o 0| HP-Mo, W, Nb E 3 2 3 X < w© ©
SEEFRAIEELS a5l e £ 8 3 & 5 g 8
Sk BRI R : AL 8 Alloy 800H g ot |8 E z 8 =
s B ~ o S o < Ire) =
CEIRD £ 50l = & AloyA R B = 8| |&] |&
(fES.T.AHHEFRR) : . g NEXAGE®HR24 S < § & & 3
5 é«—_.l‘ 1 - fi 0.01 2 (2] (2] (2] =z
@ =2 15 o A
ube RERRA D - Aloy B

1000°Cx96h  1100°Cx96h  1150°Cx48h

1OF Aeea LA ST gt

ISR TR

v v ---a. e ms . .
Ti.B Ti, Mo, B, Zr ol : O RREENERASR (EMEERRT15F) O FiFME (=1/EIMEE | B 1fy)
AN R R
Si BHHWTE 0 . , , . . . 80
0 05 10 15 20 25 30 ‘ BREE : H,50,+ (NH,) ,S0,, 110 deg.C
SREREE (mm) o0 -
RIFHIRE HRHRE HAZ . EEAE mEBEE. HAZ
W |3 e
5 3 N .
P il o 8 #
] @ N8 %
0- %] o 82 4]
= S = 3
z &
0

3% HCl at 60 deg.C 20% H2S0s at 80 deg. C
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26

SHLEERMAI T 48 SHLEERIHT /T 47
¢ C
® ®
I i3 S », E = ll:
NEXAGE 696 #sEaunuasmesass NEXAGE 201 i@igmssmiens 7 mT a5 Ni b
30Cr-60Ni-2Cu-1.5Si / 1 Zi$MFf : ASTM N06696. ASME Code Case 2652 L $MFR : ASTM N02200. N02201({KC)
# K OAEHhEBRMWEERERE (EIEsmMmEBELL). oK OBETEFREEERRMND TERIZSRE, NMEF NI 4.
QEBRREFEIRREE. QKRERC=, RomEMmk.
(©F=¥ gy =d:pAv bl
@ EBRIFHIEE M
H=EM 5 (mass%) =Z M5 (mass%)
c Si Mn s Cu Ni cr Mo Ti Fe Ni Cu Fe Mn [ Si S Nb
oo E 0.15max. 1.0~25 1.0max. 0.0 10max. 1.5~3.0 Fl& 28.0~32.0 1.0~3.0 1.0max. 2.0~6.0 N02200 99.0min. 0.25max. 0.40max. 0.35max. 0.15max. 0.35max. 0.0 Tmax. —
N02201 99.0min. 0.25max. 0.40max. 0.35max. 0.02max. 0.35max. 0.0 Tmax. =
1:’5.' i%:. NEXAGE®201 99.0min. 0.25max. 0.40max. 0.35max. 0.02max. 0.35max. 0.0 1max. wwm
O M E B EARE S
.\ COHF \ ® i
\ - \ A = imE = It
(a) REEME RIS - _I _ (b) g%ﬁ%ﬁﬂﬂﬁg © ®31.8mmxt1.6mm By AR EREHISN Y
= R 18 i & 7 C u T #
XCOL & R IE R BB 1 . Cu COMMRE R i 250 -
225 -
(c) EERGBAAIRIPERLE
200 -
175 -
©
meELUE S 150 -
@
125 -
1200 - (@) /!A AB90  A696 1200 |- (b)
— L = L £ 650°CEE it 100 |-
E‘ o A/A 5 o SRR : 60vol.%CO-26%H:
E 00} i 800} 11.5%C02-2.5%Hz0 75 -
KK 600 - © B 600 - HIE#(b
) § PAQ’Q. £ x “ (a) WA EEHIEF1(b) BB R R EEH 50
Bl 400 - < i><> 21 400 - \>§> NEXAGE®201 AN BBRE~R
K ‘0.0.0 A690 K A
I3 & o0 g A ABO2 A693
200 - £ gonte 200 - edevessee
N 'A | '&gﬁ-ﬂ'“‘” “A696 has no pits . ’” |  AB96 has no pits
0 5000 10000 15000 20000 25000 30000 0 5000 10000 15000 20000 25000 30000
SEHE (vh) RERE (vh) 7E£ 30% HCL S{&rR AT /& {1 TERR AP Bt S i
1.2 0.014
.
HIBEM | NEXAGE201 W Bt:7R | oorp | | MNEXAGE201 MEE&
10 - 4
200 O for 1000h 200 [ for 1000h 0.010
O for 3000h I for 3000h = 0.8 =
‘:EJ 150 M for 10000h NE 150 - E E 0.008
= % o o
3 3 206 2
= r i i
% 100 g 100 g ﬁ 0.006
i L e} L (y 1B HER ) e 04 &
ﬁ ) ’_. . ) -
0 0 0.2
SIHT 500 650 800 ST 500 650 800 0.002
Bf3%iRE (deg.C) B3R E (deg.C) 0 0

7£500°C+ 650°C. 800°C THIRIH/GHINEXAGE696 K bk i {E

#500C. 650C. 800C TR EHIBAINRESEMELLHEE

a) 400C

b) 600C

160°C 50% NaOH

200°C 75% NaOH
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1 &2 51l

RiFEE PIRE TR B HR LB PP

BZGHERE PIRR BSR4 BIPPER
BZWHHE
PR B kLS PPLR
RE BRI IEE BIRE T Sk L PP
FRE BRI
PR B HR LS PPR
RERHE
PIRR R B SR BPPLR
FHAAREEE

WIS R R L EPPE

28

R

ISy

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

ABREHATER

JISHRRE

U
¢ ©6 e 0 © ©6 o006 © ©

(ASTM)  %E2—fl. BENL, $REHHFEENBHTETR.

INEALRAKS

AEEBRAFHERS

FIEFE

R~F (M2 x 8B X KE)

ISP EFR

HEER
(R—BH FRHHF)

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

WERS
(HIERS)

’ T U
° o e © o o o

ITHEEEN
TR SRR ABDTENEZRR, BEHMUATER.

1. HIA . FhE 6. e A
2. R~F (5MEBE. KE) 7. IIE BRI E
3.HE 8. B EHITRIHMIE

9. HAth FFRIEKREI

4. TEBRRZET

5. F&RfE A&

ERS (RERS)

86 6 © 066060

&7 E
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