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Development of High Corrosion Resistant Stainless Steel NSSC® 260A for Chemical Cargo Tanker
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Abstract

High corrosion resistant stainless steel (NSSC 260A) to crude phosphoric acid, sulfuric acid and
salt water was developed for chemical tankers to contribute to the improvement of the efficiency of
materials handling and the decrease of environmental damage by the reduction of the tank main-
tenance work, such as pickling off the surface black change by crude phosphoric acid and the
seawater localized corrosion. The welding material with flux for this steel was also developed, and
it was confirmed that the weld joint had enough mechanical properties and corrosion resistance.
This stainless steel has been applied to a chemical tanker.
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Example of black change of chemical tank wall by crude
phosphoric acid
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Corrosion resistance position of NSSC 260A in the PI-GI dia-
gram
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Main chemical composition and mechanical properties of NSSC 260A

Stainless steel Chemical compositions (mass%), Pl value and Gl value Mechanical properties
for chemical cr Ni Mo cu N Pl Gl YS TS EL Hardness
tanker (MPa) (MPa) (%) HB
NSSC 260A 22.3 16.8 3.2 1.7 0.18 35.7 72.8 340 680 50 170
SUS304 18.5 8.5 - - 0.05 19.3 12.1 290 635 65 160
SUS316L 17.5 125 2.2 0.2 0.04 25.4 40.1 265 555 62 140
SUS316LN 18.2 11 2.8 - 0.17 30.2 34.6 355 670 50 180
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Analytical result of crude phosphoric acid

O mass O O OexistO) O O detection impossible

Solution Sludge Gas Solid
Phosphoric acid 138 8 q .
(H3PO 4) '
Sulfuric acid ’6 20 q .
(HZSOA) '
Hydrofluoric acid 02 20 q .
(HF) '
Cl 0.1 0.1 0 0
Si 0.06 3.4 0 0
SUS304 SUS316L
Vapor phase
42 um/y 20 um/y
Liquid phase
No corrosion No corrosion
SUS316LN NSSC 260A
20 um/y 6um/y

No corrosion No corrosion
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Surface appearance and corrosion rate of specimens after

10 days crude phosphoric acid half immersion test at 4000 0
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Corrosion rate of stainless steels in sulfuric acid
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Relationship between pitting potential and pitting index
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Chemical compositions of FCW € FCO 317LNCU weld metal

0 mass%U]

Brand Welding process C Si

Mn

P S Ni Cr Cu N

FCAW 0.03

& FC-317LNCU

0.34

1.48

0.01 | 0.005 | 13.24 | 22.68 | 2.63 | 2.24 | 0.06
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Chemical tanker to which NSSC 260A stainless steel was
applied
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