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Quantitative Evaluation of Safety Use Limit for Crevice Corrosion in Ni-Cr-Mo Alloys
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The most important problem with corrosion-resistant alloys such as stainless steels is localized corrosion. Crevice
corrosion, which is a typical localized corrosion, occurs under the mildest environmental conditions. Consequently, whether
crevice corrosion occurs or not is an important issue in structural material selection. This study investigated highly corrosion-
resistant Ni-Cr-Mo alloys whose resistance for crevice corrosion is difficult to evaluate with the JIS G 0592 standard for
common stainless steels. The optimized procedures for determining the critical potential and temperature for crevice corrosion
of the alloys were developed based on the JIS method. The limits of safety usage of various Ni-Cr-Mo alloys were evaluated
quantitatively in chloride solution environments.
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Table 1 Chemical composition of Ni-Cr-Mo alloys for measuring the corrosion-crevice repassivation temperature, Ty crey

= % L5 (mass% )
Alloy22 | Alloy C-276 | Alloy 686 | Alloy C-2000 | Alloy 59 | Alloy MAT21
Mo 12.90 15.88 16.42 15.43 15.77 19.27
Cr 21.09 15.25 20.30 22.80 22.78 18.76
Fe 5.40 543 0.07 1.53 0.50 0.17
w 3.13 3.63 3.72 — — —
Co 0.89 0.40 — 0.05 0.02 0.05
C 0.0020 0.0020 0.0017 0.0055 0.0030 0.0050
Si 0.07 0.04 0.02 0.02 0.04 0.03
Mn 0.25 0.50 0.23 0.17 0.13 0.02
0.050 0.022 — — — 0.020
P 0.005 <0.001 0.001 0.004 0.001 <0.001
S 0.001 0.001 0.001 0.001 0.003 0.001
Ti — — 0.050 — — —
Ni % 133 33 33 34 34
Al — — — 0.134 0.159 —
Cu — — — 1.46 0.03 —
Ta — — — — — 1.7
N 0.0300 0.0178 0.0095 0.0359 0.0271 0.0077
PRE 64.56 68.19 74.77 74.80 75.63 82.58

(#%) PRE : MiFLEMEIREL (=[%Cr1+33[%Mo]l+30[%N1)
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