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A Study on the Electrochemical Characteristics of Al-Si
Casting Alloys in NaCl Solution
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Abstract: The electrochemical characteristics of Al-Si casting alloys (Al-10%Si, Al-9%Si, Al-7%Si) in 3.5%

NaCl solution at room temperature was studied using potentiodynamic techniques. The electrochemical

values of corrosion potential(Ec), corrosion current density(Ic) and corrosion rate(mpy) were examined. The
Al-Si alloys had several compounds such as Mg,Si, w-AlgSigMgoFe and AlLCuMg which could affect

corrosion resistance significantly.

The potentiodynamic polarization curve exhibited typical active behavior in anodic polarization curve.

The major corrosion mechansim for the Al-Si alloys were pitting and grain boundary corrosion. As

increasing Si and Cu contents, their corrosion resistance was decreased.
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Potentiodynamic polarization curve
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Table 1 Chemical composition of Al-Si specimens
(Wt.%)

Specimen| Al | Si |[Mg| Fe | Cu |[Mn | Zn | Ti

Al bal. | 10.4 |0.35| 0.4 |0.41|0.18 |0.03]|0.20

A2 bal. | 9.03 |0.18|0.73 2.25| 0.15 | 0.89|0.05

A3 bal. | 7.15 |0.43 | 0.3 |0.11 0.03 | 0.04|0.07
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Fig. 1 XRD pattern from the etched surface
of Al-Si alloys before 3.5% NaCl

solution immersion test
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Fig. 2 Microstructure of Al-Si alloys
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Fig. 3 Anodic polarization curves of Al-Si alloys in
3.5% NaCl solution
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of Al-Si
derive from polarization curves in 3.5%

NaCl solution

Table 2 Electrochemical values alloys

Corrosion
arameter (ﬁ% (uk/ocllrﬁz) rate
Alloy (mpy)

Al 3.5% NaCl | -681 2.96 3.78
A2 3.5% NaCl | -699 7.46 9.54
A3 3.5% NaCl | -712 2.88 3.69
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Fig. 4 Microstructure of surfaces Al, A2 and A3

specimens after polarization in 3.5% NaCl

solution
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