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Effect of Stress on the Polarization Characteristic of Al-brass
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Abstract : Al-brass is the raw material of manufacturing tubes for heat exchanger of vessel where seawater is used to
coolant because it has high level of heat conductivity and excellent mechanical properties and high level of corrosion
resistance due to cuprous oxide(CwO) layer against seawater. However, damage of Al-brass tubes for heat exchanger of
vessel is reported that local corrosion such as stress corrosion cracking occurred by synergism effect between mechanical
factor and corrosion environment.

In this study, to investigate on the effect of stress on the polarization characteristics of Al-brass. At the stress of 0% and
95% yield strength by constant displacement tester, in 3.5% NaCl + 0.1% NH:OH solution, the polarization tests were
caried out. And thus open circuit potential, corrosion current density, anodic polarization, cyclic polarization and
dezincification behavior of Al-brass are investigated.
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Table 1. Chemical compasitions and mechanical properties of

Ai-brass(Ce870T)
Chemical | Cu Pb Fe Al As Zn
composition
(Wt%) 760 [ 005 | 005 | 1.85 0.02  |Remainder

Tensile X
rength Yield Strength| Elongation {Grain Size
. g gation
Mechanical (MPa) %) | (xm)
properties (MPa)
345 125 39 40

Fig. 1. Dimension of single edge notched test specimen(unit :
mm)
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Fig. 2. Schematic diagram of polarization test apparatus
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Fig. 3. Tafel polarization curve of Al-brass at 0% and 95%dy
in 35% NaCl + 0.1% NHOH solution(30°C)
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Fig. 4. Anodic polarization curve of Al-brass at 0% and 95%
oy in 35% NaCl + 0.1% NH4OH solution(30°C)
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Fig. 5. Cydlic polarization curve of Al-brass at 0% and 9%5%
Gy in 35% NaCl + 0.1% NH:OH solution(30°C)
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Fig. 7. SEM micrograph observed after anodic polarization test
at 0%0, in 35% NaCl + 0.1% NHOH solution(30°C)
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Fig. 8. EDS spectrum of dezincification area after anodic
polarization test at 0%0, in 3.5% NaCl + 0.1% NHOH
solution(30°C)

Fig. 9. SEM micrograph observed after ‘anodic polarization test
at %0y in 35% NaCl + 0.1% NHOH solution(30°C)
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Fig. 10. EDS spectrum of dezincification area after anodic
polarization test at 95%a0y in 35% NaCl + 0.1%
NHOH solution(30°C)
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