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Abstract

The optimum cathodic protection potentials of carbon steels and stainless
steels in natural static seawater are discussed by their polarization resistances.
The main results obtained are as follows;

1. The theoretical optimum cathodic protection potential of a metal is the
potential on the potentiostatic polarization curve which corresponds to the
infimal polarization current in the range of constant Tafel slope, and cor-
responds to the minimal polarization current in the case that Tafel slope is
varies with polarization current.

The optimum cathodic protection potentials of carbon steels and stainless
steels which are decided by the above theory coincided well with the ex-
periential cathodic protection potentials in practice of those steels, and also

coincided well with the equilibrium potential of Fe corroding reaction.

2. The method based on experience that “the practical cathodic protection
potential is the potential which corresponds to 1.0~1.3 times of the break
point current on the potentiostatic polarization curve expressed in E-logi”
is reasonable theoretically and is applicable to carbon steels.

But the experiential method that “the criterion of cathodic protection
potential is' the potential which is polarized to -300mV from the corrosion

potential” is unapplicable to carbon steels and stainless steels in seawater.
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Table 1. Chemical Compositions of Steels Specimens

No. Kinds of Steels C% | Si% [ Mn%! P% | S% [ Ni% | Cr% | Mo% | JIS N
Rolled Steel for Welded
1 , <0.181<0.35| <140} <0.04 | <0.04| - - - G 3106
Structure (SM 41)
2 " <0.181<0.55 ] <1.50|<0.04 {<0.04| - - - ”
{SM 50)
Carbon Steel for Machine |0.37 [0.15 |0.60
3 <0.031<0.03%5) ~ - - G 4051
Structure Use (S40C) | ~0.43| ~0.35| ~0.9%0
Carbon Steel for Pressure 0.15 |0.8
4 Vessels for LT Service <0.18 <(.035 |<0.035 = - - G 3126
(SLA 3 ~0.55]~1.6
Austenite Stainless Steel 8.0 |18.0
5 <0.08 | <1.00|<2.001<0.04 | <0.03] - | G4304(5)
(SUS 304) ~10.5 | ~20.0
” 10.0 1160 {20
6 <008 <1.00|<2.00{<0.04{<0.03 "
(SUS 316) ~14.0 | ~18.0 [ ~3.0
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Table 2. Optimum Cathodic Protection Potentials and their Potential Ranges

of Carbon Steels in Natural Static Seawater

No. Kinds of E cor i cor Optimum E Optim E Range
Steels mV{(SCE) uA/cnd mV{(SCE) mV (SCE)

1 SM41 —750 56 —830 —815~—875

2 SM50 —730 24 —820 —780~—875

3 S40C —740 15 —815 —775~—865

4 SLA 37 —750 18 —820 —795~—875
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Table 3. Cathodic Protection Potential -Current Characteristics of Carbon

Steels in Natural Static Seawater

No. | Carbon Steel| 1,uA/cm lq #A/cm* ld/lsp E,mV(SCE} E:~E;m\
1| SMai 64.0 74.0 116 — 830 0

2 | SMso | 285 37.0 130 | 80 | 0

3 $40C 17.7 23.0 130 | —815 | 0

1 | SLA3 | 210 27.1 129 | —820 0

ip:iat Break point, I¢:Min.i at const. Tafel slope, Eq:Eat iy, E.:Optimum

protection potential.
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Stainless Steels in Natural Static Seawater
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