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Nitrogen-Bearing Duplex Stainless Steel and Its
Metallurgical Technology
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2 Central Iron and Steel Research Institute, Beijing 100081)

Abstract As compared with austenite stainless steel, the ferrite-austenite duplex stainless steel has higher mechanical
properties, excellent stress and pitting corrosion, and lower cost due to lower Ni content, especially improve weldability of
steel due to lower carbon content and higher nitrogen content in steel. Higher nitrogen content in duplex stainless steel has
two favourable factors: depressing formation of 3- ferrite and increasing pitting resistance equivalent. The 4 kinds of nitrogen-
bearing duplex stainless steel grades, and designation and chemical compositions of conventional duplex stainless steel; 5
kinds of metallurgical processes; production of duplex stainless steel at Taiyuan Steel, thermomechanical processing for du-
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plex stainless steel and trend of research and development of duplex stainless steel are presented in this article.
Material Index Nitrogen- Bearing, Duplex Stainless Steel, Metallurgical Process
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Table 1 Designation, producer and chemical compositions of conventional nitrogen-bearing duplex stainless steel
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i il g C Cr Ni Mo N Cu w PRE
UNS $32304 Sandvik SAF2304 0.03 23.0 4.0 0.2 0.10 0.2 - 25
Industeel UR35N 0.03 23.0 4.0 0.2 0.10 0.2 - 25

Sumitomo DP11 0.03 23.0 4.0 - 0.10 - - 25

Sandvik SAF2205

UNS $31803 Avesta 205 0.03 22.0 5.2 3.1 0.18 - - 35
Industeel UR45N 0.03 22.0 5.5 3.0 0.15 - - 34

Industeel UR45N + 0.03 2.8 6.0 3.3 0.18 - - 36

Krupp Stahl FALC223 0.03 22.0 5.3 3.0 0.17 - - 35

Sumitomo DP8 0.03 22.0 6.0 3.0 0.14 - - 34

DMV 2205 0.03 22.0 5.2 3.1 0.17 - - 35

UNS $31500 Sandvik 3RES0 0.03 18.5 5.0 2.7 0.10 - - 29
Sumitomo DP1 0.03 18.5 5.0 2.7 - 27

UNS $32900 Sandvik 5RD58 0.08 25.0 4,5 1.5 - - - 30
Sumitomo DP§ 0.08 25.0 5.0 2.0 - - 32

UNS $32950 Carpenter Carp TMo + 0.03 27.0 4.8 1.8 0.25 - - 35
UNS $32550 Langly Ferralium255 0.05 25.0 6.0 3.0 0.18 1.8 38
Climax Alloy381 0.03 25.0 7.0 3.9 0.15 - - 38

Industeel UR52N 0.03 25.0 6.5 3.0 0.17 1.5 - 38

UNS S31200 Industeel UR4IN 0.03 25.0 6.5 3.0 0.17 0.2 - 38
UNS $31250 DMV 25.7 0.03 25.0 6.5 3.0 0.18 - 38
VEW A905 0.03 26.0 3.7 2.3 0.34 - - 39

UNS $31260 Sumitomo DP3 0.03 25.0 6.5 3.0 0.16 0.5 0.3 38
Sumitomo DP12 0.03 25.0 7.0 2.7 0.14 - - 36

UNS $32750 Sandvik SAF2507 0.03 25.0 7.0 4,0 0.27 - - 2
UNS $32760 Weil Zeron100 0.03 25.0 7.0 3.2 0.25 7 0.7 41
UNS $32520 Industeel URS2N + 0.03 25.0 6.0 3.3 0.24 5 - 40
DMV 25.7N 0.03 25.0 7.0 4.0 0.25 0.5 .5 43

UNS $39274 Sumitomo DP3W 0.03 25.0 6.7 3.1 0.26 - 2.0 43
UNS $39277 CSM DIS25.7NWCu __ 0.03 25.0 7.5 3.9 0.28 1.7 1.0 44

i 15 7Y AL E BT o () EBEFIas&t. FEFMHISHIIE

2 ZENHEARHENNABEIE

R FRE SR P RS ERE TR &R
B HERENRKELE -—ERERS. BRE
AOD R BR&FMETR BT FAEBARIRE T [ 5B K
. EWAENFHESE,

Mo.Mn,Cr.V.Nb.Ti %0 & [EKEEREF
HITE AT IR B AR . AN 7E AL B3 1)
R ALY,  Thn/b & V.Nb M Ti, Ni,Cu.Si.C
SRR MERE P B VAR, DR T BB I A
TR,

YERSE MBS SR, B AT LA .

HnEE]5 000 ~ 30000 K &84 3 F1b, BIEHH
TR ERSEITE, E NN 1 MPa, {THAK
WR, R REARSEX0.87%"

(2) BRI AEth. BB EHR
SR A R =S 1], A SR R R R T R E A
SEH,TUERHEHENE, FKEXFPH
T KBRRA &R ELTSMHERELAMN, HEAR
FRATIGERAZEETH T ERE 0.80% K
20Cr-10Ni B AR

(3) MERBEREY:, MRA—ERSTHHE
w,EEE —EENNEBEHBEMRFPER, 7 PESR
RS, BIRRERBYNASSUTERARE


http://www.cqvip.com

a5 - HHN

®27%

A& A, 40 FeCrN, CIN. SiN & 1T # g2 fn
B, WETTRE SRR 1% HWRER,

(4) WBERASE &1k, #id AOD B
VOD JEFESFL A M HEAT R A, 7638 AR I
R THBMBEEAE A, ERATWHTRAE
SRIVMEBESRLZHBE, AEESEEN
0.45% ~0.65% W = EAGE W ; Wil ASL A IR
FH AOD JRREFBMERG L 1AHT EAREE
0.56% ) 2Cr-15Mn & B AH M ; K4NE A AOD
BELE B Az KM BERELSEERN
0.10% ~0.16% FISHEAREMN .

(5) MiKRBEETE, BSBEEGHEMKT.
B =5 THAER R AT Z L7 & i
HENE SR, BdRSEHRENRRIESEER
L (CN) R A SRR BE R R

3 BENARNERAHEERLE

TR A5 A 38 1 1558 MR S AL 28 (FE 74E #uid
), AT LAEREN ~ 3 pm AR SRR o+ y L BD
ZREL o + Yy HEWTHEREWE « BHXE
VAT B AT A oMK BT B (85% )%
BLEETE o+ Y KB, BAEE o HARNRT
BIRGEE, v o« THEAEFE, XFAH
A A] U i LA R AT B FLUE AT A
BAEEREILE o + v HAP,

BT AFETERS N T B A AR B 5 AR BE Ak
R, ERBEUHPAHRAER T SEEEFHE
Rt ROAR , SR IE B8 A 5L TE YR T 200 B, B
EBAA IR SRBEE TRE™

4 XMEEWNHERNERHIES
B 1998 45, K FF & T 00Cr18Ni5SMo3Si2N,

BE Rk

1 Vannevik H, Nilsson J O, Frodigh J, et al. Effect of Elemental Parti-
tioning on Pitting Resistance of High Nitrogen Duplex Stainless Steels,
ISIJ Intemational , 1996,36(7) : 807

2 Liao J. Nitride Precipitation in Weld HAZS of a Duplex Stainless
Steel, ISIJ Intemational, 2001,41(5) : 460

3 Uggowitzer P J, Magdowski R, Speidel M O. Nickel Free High Nitro-
gen Austenitic Steels, ISIJ Intemational , 1996,36(7) : 901

4 Bems H.Manufacture and Applieation of High Nitrogen Steels, ISIJ

5 TR ARG EFBOR . BRI, 2002,23(6) :1

6 FEA.N W SERRERERERBHIE. A, 2003
(4):12

7 FIEF .21 LB R SRR . RN, 2004,25(5) 01

FORR, BRE £ TR ADEERBARAREREN

oo

00Cr22Ni5Mo3N, 00Cr25Ni7Mo3N & & B WA K &
Wo HEBEA=TZMBERN: 18+ EF L —>40 1
AOD ¥545—1 280 mm 37 X% H P 1 000 mm FI%EL
Frif—4 EL A EARELH

K AOD TEWRFRET AR A, E I E LA,
HOTASTERBESR AEMNHEES +
0.0135% , B AKEE AT £ 0.01%, 3 2 /& AOD
BHSHAS BN,

F2 ARAOD ABFEATFLTANSHRNTASRAE
&

Table 2 Variation of nitrogen content in steel during each

phase of AOD melting nitrogen-bearing stainless steel at

Taiyuan Steel
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