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Corrosion behavior and corrosion mechanism of
cerium conversion coating on magnesium alloy in NaCl solution
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2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: The corrosion behavior and corrosion mechanism of the cerium conversion coating on magnesium alloy in
0.05 mol/L NaCl solution were investigated by using static immersing corrosion test, scanning electron microscope,
energy dispersive spectrometer and electrochemical methods. The results show that with increasing the immersion time,
the corrosion and damage degree of coating increase. The initial corrosion product is loose and the density and
compactness of the coating corrosion products of coating increase, the main compositions of corrosion product, are Mg
and O elements. The film resistance and corrosion potential increase at the first stage, and then decrease with increasing
the immersion time, while the corrosion current density changes in the opposite tendency.
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Fig. 1 Corrosion rate of coated samples in 0.05 mol/L NaCl

solutions
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Fig. 2 Surface morphologies of cerium conversion coatings after being immersed in 0.05 mol/L NaCl solution for different times:

(a)4h;(b)24h; (c)48h;(d) 72h
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Fig. 3 Morphologies of corrosion products formed after being immersed in 0.05 mol/L NaCl solution for different times: (a) 4 h;

(b) 24 h; (c) 48 h; (d) 72 h
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Fig. 4 EDS spectra for cerium conversion coatings after being immersed in 0.05 mol/L NaCl solution for different times: (a) 4 h;

(b)24 h;(c)48h;(d) 72 h
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Table 1 Fitting results of cerium conversion coatings after being immersed in 0.05 mol/L NaCl solution for different times

Time/h  Ro/(Qem?®)  CHF /(pF-em™) n Rige/(Q-cm?) CE /(pF-em™) 1 Ryp/(Q-em?)
0 64.98 10.860 0.9439 2294 2.975 0.9464 95.36
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24 50.75 12.420 0.9252 1307 1319 0.8899 37.61
48 65.26 19.550 0.9222 1033 3.602 0.9761 89.10
72 59.34 9.168 0.9546 5324 3.109 0.9384 26.30
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Fig. 5 Nyquist plot fitting results of cerium conversion
coatings after being immersed in 0.05 mol/L NaCl solutions for

different times
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Fig. 6 Polarization curves for cerium conversion coating after

being immersed in 0.05 mol/L NaCl solutions for different

times
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Table 2 Fitting results for the samples after being immersed

for different times in 0.05 mol/L NaCl solution

Corrosion time/h Peornd V Jeord (Accm’®)
0 -1.381 6.902X 107"
4 -1.190 5.309%10°°
24 -1.375 1.422X1077
48 —1.402 8.012X107°°
72 -1.602 2.244%10°°
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Fig. 7 Corrosion mechanism of cerium conversion coatings: (a) Stage 1; (b) Stage 2; (c) Stage 3; (d) Stage 4
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