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Corrosion Life Investigation of Coated Steel Bars in Magnesium Cement
Concrete under Salt Solution Environment Using Wiener Process
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Abstract: The magnesium cement reinforced concrete components were soaked in chloride and sulfate solutions
to accelerate the corrosion of the coated steel bars in the components. The electrochemical workstation was used
for electrochemical tests; the corrosion current density was used as the durability degradation index of the steel
bars to establish a unary Wiener process. The prediction model was used to predict the corrosion life of steel
bars. The results have shown that the corrosion of steel bars in magnesium cement concrete components is more
prominent in the chloride salt solution environment than in the sulfate solution environment, and the coating has
a better protective effect on the steel bars in the two salt solution environments. In the chloride salt solution envi-
ronment, the coated steel bars enter a moderate corrosion stage around 1 500 days, and the coated steel bars in
sulfate solution environment enter a moderate corrosion stage at 22 000 days.
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Table 1 Main components of DKL coating

w/%
Zinc powder Aluminum powder Reducing agent Surfactant Chromium anhydride Lubricant
15.0-30.0 5.0-10.0 0.5-1.5 0.2-0.5 1.0-3.0 1.0-5.0
F2 HAKEMHRELESL
Table 2 Mix proportion of magnesium cement reinforced concrete
kg/m’
MgO MgCl, Fine aggregate Coarse aggregate ~ Water reducer ~ Water repellent Water Fly ash
388.95 147.81 625. 00 1162.10 16. 20 4.60 136.00 69. 00
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Fig.1 Schematic diagram of electrolytic cell of three

electrode system



988 FEES VN B - = 9244
R3 BHRRTESNAHEMREENNX R
Table 3 Corresponding relationship between corrosion current density and corrosion degree of reinforcement
i =<0.1 pA/cm® 0.1pA/em’< 7, <<0.5 pA/cm’ 0.5 pA/em’<i,,<<1.0 pA/cm® frow>1.0 pA/cm®

No corrosion LLow corrosion

Moderate corrosion Serious corrosion
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Fig. 2 Polarization curves of bare steel bar in chloride

salt solution environment
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Fig.3 Polarization curves of coated steel bar in
chloride salt solution environment
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Table 4 Corrosion current density of bare steel bars and coated

steel bars in chloride salt solution environment
pA/cm’

Status of steelbar  90d 180d 270d 360d 450d 540d 630d 720d

Without coating  5.75 5.97 5.42 5.85 5.71 5.54 6.33 6.99

With DKL coating 0.12 0.10 0.09 0.16 0.17 0.16 0.18 0.19
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Fig.4 Polarization curves of bare steel bars in sulfate

solution environment
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Fig.5 Polarization curves of coated steel bar in sulfate
solution environment
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Table 5 Corrosion current density of bare steel bars and
coated steel bars in sulfate solution environment
pA/em’

Status of steelbar  90d 180d 270d 360d 450d 540d 630d 720d

Without coating  3.49 2.08 2.82 2.72 2.52 2.53 2.40 2.47
With DKL coating 0. 14 0.17 0.25 0.14 0.13 0.12 0.13 0.14
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Table 6 Corrosion current density increment Ai . of coated steel bar in chloride salt solution environment
pA/em’
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Fig. 6 P-P diagram of coated steel bar in chloride salt
solution environment
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Fig. 10 Reliability of coated steel bar in chloride salt

solution environment
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