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Development of Welding Consumables for A High Corrosion Resistant Stainless Steel
“NSSC® 260A” Applied to A Chemical Cargo Tanker
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Abstract

A high corrosion resistant stainless steel “NSSC 260A” and welding consumables, which is applied to
this new stainless steel, have been developed for a chemical cargo tanker. These materials have been
designed to exhibit superior corrosion resistance for sulfuric acid, crude phosphoric acid and salt water.
It was confirmed that the weld joints of a flux cored wire “@FC-317LNCU” and a submerged arc
welding consumables “ ©BF-317LNCU x € Y-316C” have results in good properties. These materials
have been supplied for a chemical cargo tanker built in 2004.
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Chemical compositions and mechanical properties of NSSC260A

Chemical composition (mass%) and PI, GI value

Mechanical properties

Steel grade

Cr Ni Mo Cu N PI GI |0.2% YS (MPa) | TS (MPa) El (%) Hardness (HB)
NSSC260A | 223 | 168 | 3.2 1.7 | 0.18 | 357 | 72.8 340 680 50 170
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Position in Figure PI-Gl of the new corrosion resistant steel: NSSC260A
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Relation between pitting potential of weld metal and Pl value
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Relation between corrosion rate in 50% sulfuric acid of weld metal
and Gl value
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Effect of Mo and Cu contents on toughness of deposited metals
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Effect of Cr eq./Ni eq. ratio on toughness of deposited metals

700
O
600
500
0 0°
400
300
300 400 500 600 700
0.2%PS Index = 34Mo+33Cu+349Creq/Nieq-211
FEOERSER

Effect of Mo, Cu contents and Cr eq./Ni eq. ratio on toughness, 0.2% proof stress and elongation of deposited metals

#oH 8k o W 4385 (2006)



FIANECH—ATEHEZT > L ZHNSSCo260AR A EME DBIR

F2 FCAWBHET A Y DBRELBEMHERK
Chemical compositions of FCAW deposited metal

Chemical composition of FCAW deposite metal Creq./
PI | GI
C Si | Mn P S Ni Cr | Mo | Cu N | Nieq.
FCAW | 0.03 | 0.34 | 1.48 [0.017]0.005| 13.2 | 22.7 | 2.6 | 2.2 | 0.06 | 1.5 32 63
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Effect of Mo contents and weld heat input on side bend properties of
SAW weld joints
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Chemical compositions of SAW deposited metal

Chemical composition (mass%) Creq./ - a1
C Si | Mn | P S Ni Cr | Mo | Cu N | Nieq.
SAW | 0.04 | 0.56 | 0.76 |0.030|0.004 | 10.6 | 253 | 1.7 | 2.6 | 0.09 | 1.8 32 | 51
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Mechanical properties of weld joints
Tensile test Impact test Bend test
Tensile strength Fracture vE -20°C R=2t
(MPa) position ) Face bend | Root bend | Side bend
FCAW 696 Weld metal 44 No defect | No defect | No defect
SAW 708 Base metal 103 No defect | No defect | No defect
x5 BEMFOBRAABRER
Results of corrosion tests of weld joints
Pitting corrosion General corrosion
Pitting potential Corrosion rate (mm/y)
mV vs. Ag/AgCl 50% H,SO, 96% H,SO,
FCAW Over 1000 0.20 0.10
SAW Over 1000 0.39 0.14
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