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Fundamental Study on Cathodic Protection and Material Development
as Erosion — Control Methods of Oceanic Centrifugal Pump(2)
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Abstract

Recently, with the rapid development in the oceanic systems such as the oceanic structures
and vessel, there occurs much interest in the impingement erosion -- corrosion.

In this paper, Cu ~ metal was tested by using of erosion apparatus with water - jet type and
was investigated under the behaviour of impingement erosion — corrosion according to various
environmental conditions, and the properties of Cu - metal were evaluated through the mea-
surement by weight loss, weight loss rate, protective efficiency. The results were compared
with those obtained using Cu - metal applied to cathodic protection and Cu - alloys added to
Zn or Al — metal.

As a basis of those results, the best protective efficiencies could be taken as using cathodic
protection method and Cu - alloy with Al & Zn material addings, and will be suggested as the
fundamental data of the anti - impingement erosion - corrosion on Cu - metal of impeller

material for oceanic centrifugal pump.
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Table 1.Chemical compositions and properties of specimens used as erosion - corrosion experiment on

oceanic pump impeller.

5.0

Wt o) Cu in Mn Al Fe
Cu - Metal 90.0 1.0 4.0
Cu Zn - 80.3 5.0 0.7
S - - o
Cu- Al 80.3 0.7 9.0 5.0

. C.F.S S.G EP
Ni Sn . )
(Kgf/fmm*)  (60/60°F) (- mV/SCE)
4.0 1.0 7 8.8 ) 220
5.0 4.0 10 8.2 620
5.0 18 7.6 550

* * C.F.S : Corrosion Fatigue Strength, E.P : Electrode Potential, S. G. : Specific Gravity
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Fig. 1 Schematic diagram of impingement erosion

apparatus.

1. Recycle pump 3. Temp. gauge

2. Motor 9. Acryle plate

3. Flexible hose 10. Water tank

4. Pressure gauge 11. Temp. regulator
5. Nozzle 12. By pass Valve
6. Specimen 13. Bed plate
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Fig. 2 Weight loss Vs test time under various envi-
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Photo. 2 Damaged surfaces of Cu metal under various environmental conditions by impingement ero-

sion test.(Test time : 60h)
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Fig. 5 Protective efficiencies Vs test time under
cathodic protection(ICM : 450mV/SCE) in
various environmental conditions by imp-
ingement erosion test for Cu metal.
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(Test time : 60h)
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