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Research Progress in High Nitrogen Austenite Stainless Steel

Liu Haiding, Wang Dongzhe, Wei Handong, Li Yongyou, Xu Zhongwei and Sun Wei
( National Engineering Research Center for Instrument Functional Materials, Chongqing Instrument
Materials Research Institute, Chongging 400700)

Abstract High nitrogen austenite stainless steel has been more and more widely used in industrial field as it has
many distinctive advantages such as high strength, better toughness, non-magnetic, nice corrosion resistance and low sensi-
tiveness on grain-boundary corrosion, but of which the research in basic theory and manufacturing technology are relatively
backward. The development history and present status of metallurgical theory of high nitrogen austenite stainless steel are
reviewed in this paper, and the steel grade, chemical composition, manufacturing process and mechanical properties of high

nitrogen austenite stainless steel and its development and prospect are summarized.
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Fig.1 Trends of increasing nitrogen content in nitrogen-bearing
stainless steels over the years
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Table 1 Chemical composition of typical high nitrogen austenite stainless steels /%
ALmME o N Cr Mn Ni Mo Si p S He
URANUS® B46
(UNS $34565) <0.03  0.40 24 4.5 17 4.5
URANUS® B66
(UNS $31266) <0.025 >0.50 24 3 22 6 Cul.5
ALAS65™
(UNS 34565) 0.01 0.45 24 6 17 4.5
DSN9 0.03 0.50 23 6 10 2
SeaFast 0.02 0.40 22.75 4.25 17.75 . 5.5 0.45
15-15HS® <0.04 0.5~0.8 18-~21 16~19 <3.0 0.5-~3.0 =<1.0 =0.050 =<0.050
Cromanite <0.08 0.4~0.6 18~20 9.5~11 =<I1.0 <1.0 <0.045 =<0.015
P550 <0.05 0.5~0.6 17.5~19 18.5~20 <l.5 <0.8 <0.5
P580 <0.05 0.75~0.9 20.5~22 22-~24 <2.5 <1.0 <0.5
Amagnit 600 <0.05 0.45~0.8 16.5~19.5 18~22 <2.0 <1.0
Datailoy 2™ 0.03 0.40 15.3 15.1 2.3 2.1 0.3
Staballoy AG17™  0.03 0.50 17.0 20.0 2.3 0.5 0.4
NMS 140 0.02 0.62 18.75 19.50 1.75 1.00 0.35 0.035 0.005
P900 <0.12  0.50 18.5 18.5 1.00
PIOON <0.12  1.00 18.5 18.5 <1.00 1.00
P2000 <0.15 0.75~1.0 16~20 12~16 <0.3 2.5~4.2 <1.0 <0.050 Al <0.1,V <0.2,Nb <0.25
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Table 2 Comparison between pressure smelting processes
for high nitrogen stainless steels at present

B B&E Iz et Hp= & K
I¥ Bk ER BE BH BB
PIM 31 -1 % % x LRE
PARP -1 BE -] g1 A Tli
PESR B - BuH BE H O Tk
ASRP % % FH HH * It
BSB ®BE BE BEK B £ I
HIP B B = B g IR




Fa4H X E%  RABRKEAGE R T IR - 47 -
SER: T # il E MR A = A
A P R T IE T2 3 BAARRGTRHMNATERNFHERE
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BT N at ambient temperature
FEEHRBEARAFTATE ~ e  DRBE/ O BRBE/ KR WERER
) - CEZ ] RE MPa MPa % % B
EEE’%}%EEF‘ HL LA B 15-15HS® FES 828 490 56 79 HRB9S
TR PR AT 52 R, A B Cromanite EAA 850 550 50 HB250
. URANUS® B46 [EES 650 420 40
HRETY HHBEFZETE  tranust s EHA 750 20 50
b s ; AL4565™ EBEA 903 469 47 HRB90
53‘29&&0 XTTEF{E“E%}:%%’ Datalloy 2™ R 827 760 18 45 HRC33
ERERMTRAETEEN gy acrm mms s 760 18 45 HRC33
B, BRiEENIIMIEC LT P2000 A 930 615 56.2 71.5
. NMS 140 MTA 148 ~162(ksi) 127 ~148(ksi) 30~22 68 ~60 HB311 ~341
Tl T RARKI, P550 MTA  150(ksi) 140(ksi) 20 50  HB300 ~400
S K S| . P580 MIA  150(ksi) 140 (ksi) 20 50  HB350 ~450
HIE IR B S A H !EE j(%ﬁ)iﬂ Amagnit 600  JITA  150(ksi) 140 (ksi) 20 50 HB300
RECEBRIARLEESER

B0.7% MR RERERNE
BRE, BEGARMA KRR & Es o minsh =
AR

BRiEEEEFETERD S (1) E i
ﬁﬁﬁfa% FeCrN,CrN,MnN ﬁ Si3N4 %‘%*Iﬁléﬁﬂﬂ
ABER S, LIAR S M. (2)F AOD 41K
WA £ AD FHEARSRBEAHEA
AERE—MARNHEAFE, HATEN 80% LI
EMERERFERERRA AOD kb= BT
REBRHEARZ S, AHRME SRR E S HE
IZAPLETZPRREACEAR, FIAESE
HRBE SRR, HTRERHEE RN, &R
R, WA R TERHR U A VAR ERT
18% ~75%[1,2,13,15]o

4 BARRERENGNFELE

&5 38 R R B4R 7E v in TSR AL Y, 3R 434 F
SRR, NTTEERY., M2 T, S8R
RERFER A EA 1B L 08 E AUE IR
B, LA BN B B M B 2B e A, T EL B 647 R
BIREEHAML, WA B REEERME LR
RO RAREE NE3 TUEE, SABREER
GRMTASWRELEARSE BERS, Rt
MR BB B HIKFE

— A BN S R L S EE
AL ()RR T FRERE; (2) B8 H TN
T A, REARRHLERFRALE, (B4 =R
REMBHEANEFBET KAEHE®?, 51
AT 48 B L, 80 T 8 AR T 0 ST 7 A R
- ANEBAE T A KB SRR S, N B R 4T L
YR, SR A R R B R B BRI ER . 1k

S RELERE - EENBRLRRT, 5304
AFWHLL, AR RAEAFE WA S RBR B
2T S

A 21 4 B R AN R A BT B 2 U R
BRENEALE LR, TLEL, WIS
BERERRES . TEBERN T, LRRERIK,
n AR , SR BT, R BIVE RS A R I, B AR R
FEREAMKFE Y EAMITANT, 2RER
FERRUYIE, b TRKNERER, 250 KER
BZRaHAREENERER, 7K N K Ni-
Cr-Mn 5 Cr-Mn 5, 2228 RETE U2 I F iR
FHER . AN R RS B 2
REAEWIRE. FRAZRHS" BRRK
AR SE A RER & B 5 i 5 i, BT B
AR XSRS BH SRS T AHENS
TERE LR BB,

3000

R /MPa
8
8

1000 |

1940 1960
4

0 .
1900 1920 1980 2000

B2 403 TZEXERE BRI E R E R R R R

Fig.2 Effect of treated process on yield strength of stable aus-
tenite stainless steels and its developed trend
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