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A Study for Variations of Polarization Curves and of
Corrosion Potentials affecting Corrosion Current Density

K. M, Moon « K. J. Kim « J, G. Kim

Corrosion Laboratory, Korea Maritime Upiversity

In this study experiments for measuring the variations of corrosion potentials and polariza-

tion curves with variation of submerged time of the materials carried out and the results were

examined to find out especially the influence affecting the corrosion current density by the Tafel

extrapolation method.

When submerged time to solution of the materials was getting longer and longer, in NaCl

solution corrosion potentials shifted to negative direction and corrosion current density was

decreased while in 0.5SM H,SO4 solution corrosion potentials shifted to positive direction and

corrosion current density was increased, and controlling types of corrosion in acid solution were

different from those in neutral solution.

Accordingly it is considered that the controlling type of corrosion and the corrosion current

density can be evaluated qualitatively only by measuring the corrosion potentials and polarization

curves.
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Table. 1. Chemical composition (weight%)

ClISi|Mn| PlS|[NijCulCr|Mo
SCM 4 10431019 108210021002} - - [1.10]018
S45 C 1042[0.21]0.75/0.02(0.03{0.15|0.20/0.15| -
.SS41 10.35]0.181069]0031004( - | - | -
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Fig. 1. Cothedic polarization curves of $S41 steel as
a function of submerged time in 0.5M H,SO, solutior.
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Fig. 2. Cathodic polarization curves of SCM4 stee!
for vorious heat treatments (AS: Hot rolling, Q.T: Tem.
pering after quenching, Q.0: Qil quenching) in 0.5M
H.SO, solution.
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Fig. 3. Variations of corrosion potentials of SCM4
steel as a function of submerged time in 0.5M
H,S0, solution.
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Fig. 4. Schematic diagram of internal polarization cur-
ves for variations of corrosion potentials.
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Fig. 5. Microstructures of SCM4 steel for various heat treatments (A: Oil quenching,
B : Tempering after quenching, C:Hot rolling)
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Fig. 8. Cathodic polarization curves as a function of
submerged time in 1% NaCl solution.
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