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Effect of Alloy Elements on Localized Corrosion Characteristics of Nitrogen-bearing Stainless Steels and
Evaluation of Crevice Corrosion in Seawater Environment

Masayuki SAGARA, Hideki UNo, Yasuyuki KATADA and Toshiaki KODAMA

Synopsis

: In the use of stainless steels at seawater environment, pitting or crevice corrosion of stainless steels become a problem. It was reported that

the potential of stainless steel in natural seawater environment rises more noble than in artificial seawater. On the other hand, it is well known
that alloying chromium, molybdenum or nitrogen are effective in order to improve pitting and crevice corrosion resistance of stainless steel.
The purpose of this study is to obtain a guideline for creation of high nitrogen-bearing stainless steel with excellent localized corrosion resis-
tance. For that reason, it was investigated the effect of alloy elements on localized corrosion resistance for nitrogen bearing stainless steels.
17%Cr-14%Ni—2%Mo—0.2%N based stainless steels were used as test samples. Chromium, molybdenum and nitrogen contents were
changed. Pitting potential in artificial seawater was measured. And crevice corrosion loss in simulated environment for seawater was estimat-
ed. As a result, chromium, molybdenum and nitrogen improve pitting and crevice corrosion resistance. It was shown that there was a syner-
gistic effect between molybdenum and nitrogen. Crevice corrosion resistance of nitrogen bearing stainless steels was electrochemically inves-
tigated. It was cleared that crevice corrosion potential measured in potentiostatic after potentiodynamic method showed higher potential than
in potentiostatic method. This behavior is probably caused by difference of surface statement. The guideline for creation of high nitrogen-
bearing stainless steel used in seawater environment was obtained.
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Table 1. Chemical composition of specimens (mass%).

C Si | Mn | P S Ni [ & | Mo ] N
® [0.004 ] 001 | 0.02 [ 0.003]0.001 [1412 [1669] 0 | 0.19
@ 10.003 ] 002 ] 0.01 [ 0.001]o0.001]1408 [1636 | 229 | 0.17
® | 0.004 [ <0.01] 0.02 [<0.001] 0.001 [14.13 [16.54 | 3.93 | 0.17
@ [o0.004 [ 0.02 ] 0.01 [0.002]0.001]13.90 [16.42 | 5.86 | 0.19
® | 0.005 | <0.01] 0.02 [<0.001] 0.001 [14.05 [20.28 | 1.95 | 0.23
® [0.005 [ <0.01] 0.02 [<0.001] 0.001 [1417 {2527 | 2.06 | 0.23
(D ] 0.004 | 0.01 | <0.01 [<0.001] 0.001 | 14.23 | 16.64 | 2.5 | 0
® |0.001 | 0.01 | 0.01 | 0.001 ] 0.001 | 14.10 | 16.40 | 2.23 | 0.11
®ON J0.004 | 0.01 [ 002 | 0.003] 0.001 [1412 [1669] 0 [ 037
@N {0003 | 0.02 | 0.01 | 0.001[0.001 [14.08 [1636 | 220 | 0.51
@N | 0.004 | <0.02 | 0.02 |<0.002] 0.001 [14.13 [16.54 | 3.93 | 0.45
@N | 0.004 | 0.02 [ 001 | 0.002 | 0.001 [13.90 [16.42 | 5.86 | 0.29
®N | 0.005 | <0.02 | 0.02 [<0.002] 0.001 | 14.05 | 2028 | 1.95 | 0.63
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Fig. 1. Scheme of crevice corrosion test specimen. (a)
Multiple crevice device, (b) assembled specimen.
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Fig. 2. Relationship between pitting potential and alloy el-
ements in artificial seawater at 45°C. (a) Cr, (b)
Mo, (¢) N.
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Fig. 3. Relationship between crevice corrosion resistance
and alloy elements in artificial seawater+10g// glu-
cose+ 1mg/l GOD at 25°C. (a) Cr, (b) Mo, (c) N.
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Fig. 5. Effect of nitrogen content on cathodic polarization
curves in artificial seawater at 35°C (air open).
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Fig. 6. Two kinds of polarization set up in electrochemical
measurement for crevice corrosion.
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