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Numerical Analysis of Cathodic Protection Distance for Steel-Zinc Couple under Thin Layer Electrolytes

Nobuhiro OKADA, Miki TAKEBAYASHI, Masamitsu MATSUMOTO, Masanari KiIMoTO and Takeo Kobou

Synopsis : Cathodic protection distance at the shear cut edge of zinc coated steel sheet is an important parameter for the lifetime of the steel material.

However, cathodic protection distance is variable for electrolyte thickness, electric conductivity and so on. It is difficult to quantify the ca-

thodic protection distance under various environmental conditions. So it is useful to estimate the cathodic protection distance by numerical

analysis.

Most of numerical analysis models for galvanic corrosion use a polarization curve measured in a bulk electrolyte solution. However, under

thin layer electrolytes, the cathodic current density strongly depends on the electrolyte thickness and the polarization curve shifts by salt con-

centration. So we developed the numerical analysis model that the polarization curve is calculated by the electrolyte thickness and NaCl con-

centration.

We investigated the cathodic protection distance in NaCl solution for several thicknesses and concentrations by numerical analysis. More-

over, we estimated the cathodic protection distance in the drying process of NaCl solution on the shear cut edge of zinc coated steel sheet.

Key words : Galvanic; protection distance; sacrifice distance; zinc coated steel; numerical analysis; cut edge; corrosion.
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Fig. 1. Schematic diagram of the zinc—steel corrosion cou-
ple for numerical analysis.
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Fig. 2. Layout of the staggered grid for numerical analysis.
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Fig. 3. Schematic representation of polarization curve.
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Fig. 4. Schematic representation of cathodic current densi-
ty model.
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Fig. 5. Schematic representation of dissolved O, concen-
tration distribution in (a) a bulk solution and (b) a
thin electrolyte film.
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Fig. 6. Polarization curves of steel and zinc in NaCl solu-
tion.
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Fig. 7. Schematic representation of anodic current density
model.
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Fig. 16. Schematic representation of the calculation model
for drying process.
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