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Estimation of Anodic Current Density Distributions in Crevice Corrosion by

Potential Measurements

Jae Bong Lee

Department of Metallurgy and Materials Eng., Kookmin Univ. Seoul, 136-702, Korea

The crevice walls were actively corroded when the external steel surface pola-
rized at +600mV(SCE) was in the passive state, resulting in a large potential drop
exceeding Ivolt between inside and outside the crevice. Based on the results of
experimentally measured potentials, the potential gradients along the crevice as
well as the quantitative current distributions were calculated, using a double nu-
merical differentiation method. Qualitative resemblance was observed between the
current density distributions along actively corroding crevice walls and current
densities measured in the corresponding anodic polarization plots. The calculated
current density distributions were found to be comparable with those of the inde-
pendent anodic polarization tests of the free metal surface.
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Fig. 1. Schematic diagram of the crevice
arrangement used to obtain a crevice potential
profile."
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Fig. 2. Schematic diagram of the experimental
set-up used to obtain a crevice potential profile.%’

Table 1. Chemical composition of the steel speci-
men{weight percent)

C 033Mn097 P 001 S 0.02 V 0.003Si 0.19
Cr 0.11 Cu0.027 Ni 0.10 Sn 0.001 Fe bal.
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Fig. 3. Potential at the bottom of crevice and
total cell current as functions of time when the
exterior surface was polarized at +600mV{SCE).
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Potential vs. Crevice Depth
E(Surface) = +600mV (sce)
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Fig. 4. Measured crevice potentials for various
time intervalis(20, 40, 60, 80min.) as a function of
distance into the crevice when the external metal
surface was polarized at +600mV (SCE).
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Fig. 5. Calculated crevice current distribution su-
perimposed on the anodic polarization curve for
the reinforcing bar steel.(Deaerated pH 4.7 acetic
acid buffer solution was used at a scan rate 0.
3mV/sec.).
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