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Corrosion behaviour of Type 304 stainless steel containing Cu and Mo

Y. H. Lee, M. S. Choi, Y. D. Lee and R. W. Chang

Department of special steel, Research Institute of Industrial Science and Technology, Pohang 690-330

The effects of Cu and Mo additions to Type 304 stainless steel on its corrosion behav-

iour were investigated. Potentiodynamic polarization curves were determined in de-aerat-
ed both 0.IM H,S80, and 0.1M H, S0, + IM NaCl solution, and potential decay curves
were determined in de-aerated 0.1M H, 80, + 1M NaCl solution. Surface characterization

was done by X-ray photo-electron spectroscepy(XPS). The potentiodynamic curves de-

termined in 0.1M H, 80, solution showed that critical current density(I.) was decreased

by addition of Cu or Mo, but passive current density(lp) was increased by addition of

Mo. In potential decay test, the time required for reactivation, due to breakdown of the

passive film, of Cu added stainless steel was shorter than that of the Mo added stainless

steel. This may be due to the fact that the Cu alloyed in stainless steel retarded the en-

richment of Cr and O on the surface during the passivation treatment.
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Table 1. Chemical Compositions of 304 Stainless Steels containing Cu and Mo{ wt%)

I?IO' (.)f Si  Mn P S Cr Ni B Ti Mo Cu N Fe

Specimens
1 004 073 123 0008 0002 1825 876 0.0028 0016 — 019 002 hal
2 0.04 060 1.21 0.008 0002 1833 7.94 00027 0016 — 047 006 bal
3 0.04 063 1.22 0008 0002 1833 7.69 00027 0015 — 083 004 bal
4 004 058 1.21 0008 0002 1819 885 00028 0014 023 - 004 bal
5 004 065 123 0009 0003 1838 866 0.0026 0015 053 — 003 bal
6 004 074 122 0009 0003 1810 867 00026 0017 08 — 004 bal
7 004 065 1.23 0009 0003 1848 869 00026 0013 052 047 003 bal
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Fig. 1. Effect of Cu content on the anodic polariza-
tion behaviour
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Fig. 2. Effect of Mo content on the anodic polariza-
tion behaviour
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Fig. 3. Effect of Cu content on the anodic polariza-
tion behaviour
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Fig. 4. Effect of Mo content on the anodic polariza-
tion behaviour
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Fig. 5. Effect of Cu and Mo content on the potential
decay behaviour in de-aerated 0.1M H,SO,-+ 1M
NaCl
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Fig. 6. Depth profile of Cr,,*? spectra of passive film
(a) 18Cr-8Ni-0.47Cu (b) 18Cr-8Ni-0.86Mo (c) 18Cr
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Fig. 8. Depth profile of Cu,,*? spectra (a) 18Cr-8Ni-0.47Cu, after anodic polarization{ -410mV to -310mV) (b)

18Cr-8Ni-0.47Cu, after holding at 400mV for 2hr. (c) 18Cr-8Ni-0.47Cu-0.52Mo, after anodic polarization{ -410mV
to -310mV) (d) 18Cr-8Ni-0.47Cu-0.52Mo, after holding at 410mV for 2hr.
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Fig. 9. Depth profile of Mo,,”* spectra (a) 18Cr-8Ni-0.86Mo, after anodic polarization{ -410mV to -310mV) (b)
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