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Abstract

Most Recently, with rapid development in marine industries such as marine structures and ship,
there occurs much interest in the study of corrosion characteristics which play an important role in
design of cooling water system like heat—exchanger. Especially, as operating environment of fresh
cooling water system in vessels is acidified, this system is seriously corroded.

In this study, to study on the corrosion characteristics of Al—alloy shell for cooler, the
electrochemical polarization test of materials for the marine fresh water cooler such as Al-—alloy, Cu
and naval brass was carried out in fresh water. And thus the polarization resistance and anodic
polarization behavior of Al—alloy, Cu and naval brass are investigated. Also, galvanic corrosion
characteristics of Al—alloy coupled with Cu and naval brass is considered.

The main results obtained are as follows ;

(1) The current density of corrosion is high in order of Al—alloy, naval brass > Cu

(2) As anodic potential increases, the corrosion resistance of naval brass is better than that of Cu.

(3) The galvanic corrosion of Al—alloy coupled with Cu and naval brass is activated than corrosion of
Al—alloy

Key words : Al—alloy(&5u53r2), Shell cooler(EwWz}7]), Polarization resistance(E=A%),
Anodic polarization(%=-23), Galvanic corrosion(Zd=|z}-&5-21)
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Table 1. Chemical compositions and mechanical
properties of specimen, Al—alloy(AC8A)

Chemical Cy Fe 7Zn Mg Mn Ni Si Ti Al

compositi

on 1008015 1.00.15 1.2 12 0.2 Remai
Ty 1008015 10015 12 12 0

—ner

Tensile strength Hardness

Mechanical (MP2) (Hy)

properties 176.4 52

Table 2. Chemical compositions and mechanical

properties of specimen, naval brass
(C4621P)
Chemical Cu  Pb  Fe Sn 7n
composition -
(Wt %) 62.0 0.2 0.1 1.1 Remainer
. Tensile strength Hzrdness
Mechanical (MP2) (Hp)
properties 313.6 —

Table 3. Chemical compositions and mechanical
properties of specimen, Cu(C1100—H)

Chemical Cu P
composition
(Wt %) 99.96 0.04
Mechanical Tensile strength Hardness
properties (MP2) ()
274.4 80

Lead line(Electric wire)

Fig. 1. Shape and dimension of polarization test
specimen(unit : ).
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Fig. 2. Schematic diagram of polarization test
equipment.
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Table 4. Experimental conditions of the polari—
zation test

Instrument EG & G Model 273A
Electrolyte Fresh water(5000 2cm)
Material Al—alloy, Cu and Naval brass
Scan rate 0.167 mV/s

Area of specimen| 10 mnt

Temperature 25+1 C

Tafel polarization test
Anodic polarization test
Potentiostatic polarization test
Galvanic corrosion test

Polarization test
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Fig. 4. Tafel polarization curves of Al—alloy, Cu
and naval brass in fresh water at 25 C.
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and naval brass in fresh water at 25 T.
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Fig. 6. Anodic polarization curves of Al—alloy, Cu
and naval brass in fresh water at 25 TC.
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