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Investigation of Corrosion Behaviors of Different Alloy Coatings in the Soil
of Transformer Substation
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ABSTRACT: Objective To investigate the corrosion behaviors of four alloy coatings (Al, AlSi, NiAl, 316L) samples
in the soil and soil solution of transformer substation. Methods Pure Al coating, AlSi alloy coating, NiAl alloy coating
and 316L stainless steel coating were prepared on the surface of Q235 steel by high—speed arc spraying technology. The
corrosion resistance of the four sprayed alloy coatings in the soil and soil solution of the Maojiatang 220kV transformer
substation in Hunan was studied by buried specimens and electrochemical test. The corrosion products of the buried
specimens were observed and analyzed by scanning electron microscopy (SEM)and electron diffraction spectra (EDS).
Results The results showed that AlSi coating had the best corrosion resistance among the four sprayed alloy coatings,

followed by NiAl and stainless steel coating, and the Al coating was easily bouffant after buried for a long time in the
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underground, so that the corrosion resistance was not good. Conclusion The corrosion resistance of steel Q235 was

significantly improved by the four sprayed alloy coatings, and the coated steel could be applied in protection of

grounding grid materials.
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Fig.1 The cross section of the four coatings
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Fig.2 The result of the potentiodynamic polarization curves test
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Fig.4 The simulated equivalent circuit
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Table 1 The parameters of the simulated EIS test

R R./(Q-cm?) Cy/(Feem™) Ruad (Q -cm?) Qi (Feem™) n Ri/(Q +em?)
0235 3610 738 x 107" 4016 0.000 274 0.6274 4.02x 10°
SPA-H %K 8104 842 %107 1222 0.000 395 4 0.3911 1.16 x 10*
afi AR 2 1536 3.335x 107 5814 0.000 226 8 0.1956 1.17 x 10*
AlSi 2 2598 5.133%x 107" 4579 3.01x10° 0.6066 8.58 x 10°
NiAlig& 2 1129 7% 107 6650 4.17x10° 0.6731 2.7 x10°
ANFEIRZE 2930 8.75x 10 3729 9.67 x 107 0.5774 2.0x10°
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Fig.5 The corrosive morphology of four coating samples and 0235  Fig.6 The SEM photographs of four coating samples and (235

steel buried for six months in the 220kV transformer substa— steel buried for six months in the Maojiatang 220kV trans—

tion in Hunan former substation in Hunan
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Table 2 EDS analysis of the center region in fig.6

%
TR 0 Al Si Ca Fe Mg Ni Cr K
02354 78.42 0.5 0.91 6.27 13.9 0.36 0 0.18
4li Al 1f2)2 65.68 27.61 3.94 1.04 0.2 1.53 0 0 0.26
AlSi TR 68.13 22.53 5.07 0 0.68 0 0 0 0
NiAl %2 56.13 10.78 4.15 0 2.14 0 24.87 0 0
N 57.41 0.12 1.96 0.56 3.81 0 26.34 9.61 0.19
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