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Development of New Lean Duplex Stainless Steel Series NSSC 2120®, NSSC*® 2351
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Abstract

For lean duplex stainless steels, there was a problem that with high heat input welding their
corrosion resistance was significantly reduced due to the precipitation of chromium nitride in the
heat affected zone. Against this problem, we developed original duplex stainless steels named NSSC
2120 and NSSC 2351 that can replace SUS304 and SUS316L respectively, using the composition
design from two points of view, which are to reduce the precipitation driving force for chromium
nitrides by lowering the Cr,N precipitation start temperature which is an index required for phase
diagram calculation and to maintain the amount of austenite in the welds by reducing ferrite amount
of base metal. Utilizing the features of high strength, light weight, and resource saving, they are being
applied to a wide range of fields including structural materials such as dam facilities and water gates.
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Example of chemical composition of steels
(mass%)
Estimated CrN
Steel C Mn Cr Ni Mo Cu N PREN ferrite precipitation
amount (%) |start temp. (°C)*
NSSC 2120 | 0.03 32 20.9 2.3 0.5 1.1 0.17 25 46 910
Developed steel
NSSC 2351 | 0.02 1.3 23.6 52 1.3 0.3 0.17 30 53 923
S32101 0.02 5.0 21.6 1.6 0.3 0.3 0.21 26 55 929
Duplex stainless steel SUS323L 0.02 1.6 23.6 4.0 0.3 0.2 0.14 27 63 912
(Comparative) SUS3297J1 0.01 0.3 244 4.6 1.8 0.1 0.12 32 78 951
SUS329J3L | 0.01 1.8 22.6 5.8 3.1 0.2 0.16 35 54 963
Austenitic stainless steel | SUS304 0.05 0.9 18.1 8.1 0.2 0.3 0.05 20 - -
(Comparative) SUS316L 0.01 0.9 17.6 12.2 2.1 0.2 0.03 25 - -

PREN: Pitting Resistance Equivalent Number Cr+3.3Mo+ 16N

| JIS No.13B test piece from 20mm thick plate |
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* Calcurated by Thermo-calc/Fe-Data ver.6
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Estimation of construction cost and life cycle cost of a
water gate
7x7.8m Carbon steel
SUS304 NSSC 2120
54.6m? (SM490)
Thickness/mm 12-16 14 9-12
1
Construction cost (Standard) 1.2 1.02
Life cycle cost 1.14 1.2 1.02

Lock gate

Dam structure for coastal dike

Solar panel mount

er prevention

arehouse
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2mm thick cold rolled sheet — TIG weld (bead on , without filler)
Ferrite amount : measured by EBSD

a: 75%

o - 99%

NSSC 2351 Existing SUS329J1

0.1mm

8 /1741 7—TIGBELBOMERLEE (3kJ/cm)
Comparison microstructure of TIG weld metal without filler
(8kd/cm)

12mm thick plate — welding with 329J3L filler
Immersed in 6% FeCl; + 1% HCI for 24h

:O\ 60+ I Base metal

3 T FCAW weld(10kJ/cm)
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Critical pitting temperature of base metals & weldings by
ferric chloride immersion test'®
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