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Estimation of Crevice Corrosion Life Time for Stainless Steels in Sea Water Environments
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Abstract

Evaluation results of (1) incubation time of crevice corrosion and (2) growth behavior of stable
crevice toward depth direction after initiation are described by measurements of current density
vs. potential curves of various stainless steels under constant potential condition in sea water and
diluted sea water in order to clarify crevice corrosion life of stainless steels in sea water environ-
ments such as brine, brackish water and sea water. Namely, current density vs. potential curves of
stainless steel specimens with crevice wet polished just before a measurement is obtained under
constant potential condition. And initiation time of crevice corrosion is analyzed by the results,
current density vs. potential. Also, relationship between maximum crevice corrosion depth and
holding time at constant potential after initiation of crevice corrosion is examined by measure-
ments of crevice corrosion depth and growth of crevice corrosion is quantitatively analyzed by
time. In concerning the estimation of crevice corrosion lifetime for ships, component material of
offshore structure used in sea water environments, very valuable engineering evidence is obtained
and described in this paper.
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Schematic illustration of specimen with crevice
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Main chemical compositions (wt%) and crevice corrosion resistance index C/ of tested stainless steels

Cr Ni Mo Cu N Cl
SUS304 18.20 8.05 - 0.21 - 18.20
SUS316L 17.54 12.08 2.18 0.222 0.02 26.48
SUS329J,L 25.09 7.20 3.03 0.47 0.150 41.56
NSSC250 24.99 17.91 2.45 0.29 0.29 42.87
NSSC270 20.32 17.99 6.18 0.79 0.22 51.60
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Equipments of natural sea water immersion test
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Potential-time curves of stainless steels in natural sea water

gooooooooobobooooobobooooooaoo
oooooooboooboooboooooooooon

32 00000000000
00000000003000000SUS316L0 O SUS329J,L
0 ONSSC2500 000 NSSC2700 0000000000
00000000000000000E,,000000

0 SuUS316L 000 130mVO SUS329),L 0O 0 0 123mVD
NSSC2500 O 00 80mV DO O O NSSC2700 O [0 58mvDO O O

oo
0000000000000, 0000000000
“ E,000000000000000000000O0

R,CREV

O0000000000E,, 000000000000
0000000000000 00000000000
0000 E, e, 0100 00000000000000DO
000000000000000mMCP00000000
00000000000000000000000000
00000 FORCEDODDOODOODODOOOOON
000000 000000000000EQNOODDDO
00000000000000FORCEDOODODODN
00000000000000000000000000
00000000000000000000 00 disso,0
Fe*OCWDCr*000000000000000000
000000000 000000000000000
FORCED O DDFORCEDOODO0ODOODOODON
0000000000000000000000000
00000000000000000000000000
000000
0000D000000000E,,,, 00000CP000
00000000000000000000000000
D0000000000EN000000000000
000000000000
Encnevs DO E, 010

00000000000000000000000000

ooooooooooooooooboboooooogoo

0650 oo0oooo0o0o000 38900020090



gooodoOooOoboO0oOoOoO0oOoOooOooOoOooOo

1000 = | s e
Potent/al T/me Curve ! 1
800 Amﬁc:al Sea Water 80~50°C Ar sat.” * A
600F [ == =NSsC250 E,p,~80mV |4
. - = NS5C270 EH oney="58mV

Potential , E / mV vs. SSE

Current , I/ pA

Time, t/h

gooo0oo0oooooooooooooooo
Polarization curves of various stainless steels
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