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Corrosion Failure Behavior of Silicate Sealed Phosphating Film on Sur-
face of Magnesium Alloy
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Abstract: Phosphating film was prepared on the surface of magnesium alloy and then sealed with sili-
cate, and the corrosion failure behavior of silicate sealed phosphating film was investigated by total im-
mersion corrosion method and electrochemical workstation taking 3.5% sodium chloride solution as cor-
rosion medium immersed for different time. The results showed that the corrosion degree of phosphating
film was light and the gaps between the grains was less when immersed less than 48 h, the electrochemi-
cal impedance spectrum showed a single capacitive arc, and the radius of capacitive arc had little differ-
ence, indicating that the phosphating film could effectively inhibit the corrosion. With the prolongation
of immersion time, the rust spots on the surface of phosphating film increased obviously and the color
deepened, the corrosion area increased greatly, and the surface was rough and the thin cracks were
formed between the grains. Moreover, the charge transfer resistance and corrosion inhibition efficiency
both decreased greatly at first and then basically remained the same, indicating that the corrosion resis-
tance weakened gradually. After immersed for more than 168 h, the phosphating film was seriously
damaged and its surface was almost completely covered with rust spots and formed penetrating cracks.
The electrochemical impedance spectra showed capacitive arc and inductive arc characteristics, its cor-

rosion resistance was poor and was in failure state, and it could not play a protective effect on magne-
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sium alloy.
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Fig.1 Macro-morphology of silicate sealed phosphating film immersed for different time (4x)
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Fig.2 Micro-morphology of silicate sealed phosphating film immersed for different time
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Fig.4 Electrochemical impedance spectroscopy of silicate sealed phosphating film immersed for different time
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