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Materials for the various parts of products, are selected to match the required function of the part. As such, in
many cases products feature a combination of different materials. When such products are used in contact with an
electrolyte, the materials with potential on the less noble side may become severely damaged by galvanic corrosion.
In this paper, definitions, mechanisms, corrosion examples of galvanic corrosion, and countermeasures
(appropriate selection of materials, decrease in cathode/anode area ratio, increase in circuit resistance, insulation,
and others) are described. A boundary element analysis system developed for prediction and diagnosis of galvanic

corrosion and cathodic protection is also introduced.
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Table 1 Potential of materials in seawater (flow velocity: 0.5 m/s,
temperature: 25C, measured after 18 h immersion) 12,
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Fig.1 Schematic description of galvanic corrosion and cathodic protection, (a) direct contact,

(b) contact via lead wire.
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Fig. 2 Cross section of vertical seawater pump”.
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Fig.3 Galvanic corrosion of column pipe under coating defect (graphitized zone was
removed) . (a) cross section of column pipe and guide casing. (b) corroded part

of column pipe.
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Fig.4 Galvanic corrosion of bearing casing". (a) cross section of bearing casing and guide casing. (b)

corroded part of bearing casing.
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Fig.5 Schematic drawing of anodic and cathodic reactions on Fe/Cu
galvanic couple in neutral aqueous solution with dissolved
oxygen (DO), where Cu is not fully cathodic protected.
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Fig. 6 Polarization diagram showing the mechanism of galvanic corrosion .

L : Less noble metal

N : Noble metal

A, Ay: Internal anodic polarization
curves* of metals L and N

C,, Cy: Internal cathodic polarization
curves* of metals L and N

Dashed line : External polarization curve*

Polarization curve* :
Relationship between potential and “total
current” on each electrode converted
from the polarization curve (relationship
between potential and “current density”)
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Fig.7 Configuration of polarization measurement system in flowing liquid'®.
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Fig. 8 Effect of flow velocity on galvanic corrosion rate of cast urrent censtty A/m
iron in seawater with saturated DO at 25C """ Fig.9 Effect of flow velocity on polarization curve of cast iron

and bronze casting in seawater with saturated DO at 25T,
measured after 18 h immersion'".

Potential V vs. SCE

Current density A/m?

Fig. 10 Effect of flow velocity on polarization curve of cast iron
and stainless steel in seawater with saturated DO at
25T, measured after 18 h immersion'".
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Fig. 11 Effect of cathode/anode area ratio on galvanic corrosion
of cast iron in seawater (cathode: type 304 stainless
steel, test duration of 2,352 h) 2.
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analysis
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