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Study on Protection Characteristics of D32 Steel with Different Metal
Coatingsin Ocean L ow-salinity Wet-Dry Environment
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ABSTRACT: To explore a metal coating for metal corrosion protection in ocean low-salinity wet-dry environment, the corro-
sion environment with low salinity in Shengli Sea area was taken as the research object, the corrosion behavior and pitting char-
acteristic of D32 steel with different metal coatings (Al, Mg, Cu and Zn) of the thickness of (30+1) um was studied through
electrochemical test and corrosion morphology analysis, so as to determine the best protective metal coatings. The results
showed that under the condition of dry and wet cycles and low chloride ion concentration (fraction mass is 2%), the four elec-
trodes were in activated conditions and anode controlled. The corrosion potential of the four metal coatings was Cu<Zn<Al<Mg,
the corrosion current density was Zn<Cu<Mg<Al, the total corrosion rate was Al<Cu<Zn<Mg, and the pitting corrosion rate was
Mg<Zn<Cu<Al. Therefore, under the research conditions in this paper, Zn plating can be used to protect D32 steel in the ocean
spray area with low salinity.
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Tab.1 Main composition of D32 steel
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Fig.1 (a) Open circuit potential and (b) polarization curves of D32 steel with different metal coatings
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Tab.2 Polarization curve fitting results

BERILE Eeore (vs.SCE) /V Jeor/ (WA -cm?) Ba/(mV-dec™") B/(mV-dec™) =B/

Fe -0.77 15.01 177.87 119.83 1.48

Cu -0.55 6.32 281.25 97.91 2.87

Mg -1.36 10.66 455.33 143.71 3.17

Al -1.08 19.14 127.99 55.91 2.29

Zn -0.93 4.97 205.09 149.23 1.37
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Fig.2 E o, and J,,, of D32 steel with different metal coatings
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Fig.3 EIS curves of D32 steel with different metal coatings
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Tab.3 Equivalent circuit fitting parameter results
AREEEEZE  RAQ-cm?) O/(F-cm™) n R/(Q-cm?) Cy/(F-em™) Re/(Q-cm?) PR2E/x107*
Fe 5.76 1.02x10°2 0.38 62.80 2.35x107 7.60x10° 1.36
Cu 1.28 1.15x107* 0.65 68.04 2.86x107 1.43x10* 3.55
Mg 8.54 4.25x107° 0.44 95.77 1.19x107° 2.88x10° 2.97
Al 1.88 1.37x107* 0.75 7040.17 6.43x1077 9.45x10° 5.73
Zn 5.96 1.14x1073 0.39 41.28 1.67x107 7.74x10° 2.24
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Fig.4 Comparison of Fitted results of D32 steel with different metal coatings: a) system capacitance; b) surface resistance; c)

double layer capacitance; d) charge transfer resistance
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steel with different metal coatings
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