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The Research on the Cathodic Protection
of Ship Hulls

Abstracts

Though there are many valuable reports on the cathodic protection of ship hulls in North

America and Europe, our experiences are very poor. Therefore we tried to investigate it as follows.
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1. Preliminery research

Investigation of the prevailing practice of protective Zinc Anodes. (Chapter 2)

Data of more than 50 ships werc cdllected, and standards for Anodes were proposed.

(figllPage70. 71
Electro-chemical properties of Anodes. (Chapter 3)
a) Zinc Anodes (§1) .

Relations between purities and polaring character, effective current, rate of self-corro-
sion were investigated (tables in page 12, 13) and we got the conclusion that 99.9059
purity Zinc is preferable.

b) Magnesium Anodes (§2)

The laboratory test results that the properties of Mg Anodes formed in Japan are not
much inferior to those of Dow Chemicals Co., and may be available for-the cathodic
protection of ship hulls,

c) Amalgamated Aluminium Anodes. (§3)

Aluminium Anodes are believed to be impractical, but amalgamated pure Aluminium
Anode shows rather promissing character in the laboratory test, and we intend to pro-
mote the research further.

Distribution of protective currents and potentials. (Chapter 4)
We tried to get some simple empirical rules by model tests, but failed to get a clear
result.
Effects of other metals on ship hulls.
We did not promoted the research.
Effect of protective current on paints, (chapter 5)
We selected several promissing paints by applying over currents on small test pieces in
laboratory. (result shown on table 1 and 2 (page 37. 337).
Effect of caustic embrittlement.
We did not promoted the research.
Approximate formula for wetted surface estimation. (chapter 6)
Data of 139 ships give the coefficient of well known Taylor’s formula (S=Ci A1) to



be 2.419 in metric unit.
(8) Silver electrodes for potential measurement. (chapter 7)
We succeeded to make a practical silver-silver-chloride electrodes.

2. Test on test pieces in sea water (chapter 8)

Effect of protective current on various paints in sea water were tested at several places, and
vinyl paints and cold plastics were found to be the best under them.

3. Test on actual ships (chapter 9)

Magnesium Anodes were applied on 2 ships, and Zinc Anodes were applied on 5 ships. (table
in page 58). Though these tests are under way, some of them were promissing and others failed

in some detail. (ref. tables in page 62~65)
4. Conclusion (chapter 10)

Nevertheless it needs further investigations to apply a reasonable cathodic protection on ship-
hulls with confidence, we can say that ‘““The prevailing practice of Zinc Anodes protection in
Japan is too short for the purpose, and at least we must apply the following number of standard
Zinc Anodes (6”7 X127 approx.) near the propeller”

n=0.01A
where n=number of Zinc Anodes
A=wetted hull area in m® .
"The purity of Zinc A~odes must be 99. 9959 class”
” Application of Magnesium anodes needs precise precautions”
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