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Abstract: The corrosion behavior and the electrochemical performance of NZ30K alloy of as-cast(F) and
solution-treatment conditions(T4), and AZ31 alloy of as-extruded condition were investigated in MgCl,, MgSO,,
Mg(COOCH3;), and MgBr, solution with different molar concentrations by means of immersion test at constant
temperature, alternating current impedance and polarization curve. The results show that the corrosion rates of three kinds
of Mg alloys increase with the increase of the electrolyte concentration. The corrosion rate of NZ30K alloy in F and T4
conditions in MgSO;, solution is the highest, and that in MgBr, solution among the researched electrolytes is the lowest.
Whereas, AZ31 alloy shows the worst corrosion resistance in MgCl, solution and the best corrosion resistance in MgSO4
and Mg(COOCHj;), solution. The results of electrochemical impedance spectroscopy(EIS) show that radius of high
frequency capacitive loop of Mg alloys decreases with the increase of the electrolyte concentration, which is consistent
with the results of immersion test at constant temperature.
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Fig.1 Corroded surface photographs of F and T4 states NZ30K and AZ31 alloys after immersion in electrolytes for 18 h and

removal of corrosion products
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Fig.2 Corrosion rates of NZ30K-F(a) and NZ30K-T4(b) and
AZ31 (c) after immersion in electrolytes at constant

temperature
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Fig.3 Corrosion potentials of NZ30K-F, NZ30K-T4 and

AZ31 alloys after immersion in 1.5 mol/L MgCl, solution
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Polarization curves of NZ30K-F alloy in MgBr,

solution with different concentrations
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Table 1 J., and ¢ values of NZ30K-F alloy in MgBr,

solution with different concentrations

Concentration of MgBr,

. —2
solution/(mol-L™") Joorn/ (HA-CmM ™) peore (v8 SCEYV

1.0 12.75 —-1.86
1.5 18.76 —-1.86
2.0 682.25 —-1.67
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Fig.5 Polarization curves of NZ30K-F, NZ30K-T4 and AZ31
alloys in 1.5 mol/L MgSOj, solution
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Table 2 J,, and ¢, values of NZ30K-F, NZ30K-T4 and
AZ31 alloys in 1.5 mol/L MgSO, solution

Material Jeond(MA-cmM ®)  @eor (vs SCEYV
NZ30K-F 834.47 -1.86
NZ30K-T4 1900.28 -1.84
AZ31 59.68 -1.50
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Fig.6 Nyquist curves of NZ30K-F (a) and NZ30K-T4 (b)

alloys in MgBr; solution with different concentrations
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