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The corrosion behavior of Q235 steel spraying epoxy composite
coating in substation environment
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Abstract: The epoxy composite coating composited by zinc rich epoxy primer, waterborne polyurethane
intermediate coating and silver epoxy enamel was sprayed on the surface of Q235 steel. The anticorrosion of
as-prepared samples in substation environment with atmospheric exposure for 18 months, and in 5% NaCl
aqueous solution for 250 days were evaluated and compared, respectively. Electrochemical impedance
spectroscopy (EIS) was employed to analyze the corrosive behavior of epoxy composite coating in 5% NaCl
aqueous solution, the weather and the salt resistance were also evaluated. Additionally, the structure
changes of the epoxy composite coating induced by salt immersion and atmospheric exposure were
characterized by Fourier transform infrared (FT-IR). The results are demonstrated that the epoxy
composite coating is corroded to be invalid after immersed into 5% NaCl aqueous solution for 250 days, and
the impedance decreases from 3.967 X 10° Q + cm” to 9.780X10% Q * cm®. The mechanism of corrosion is the

corrosive medium gradually penetrates into the composite coating to form micro electric circuit through
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micro pores, resulting in the increase of porosity and corrosive rate for the composite coating. However,

the impedance of epoxy composite coating in substation environment for 18 months is still 2,708 X10° () -
Y . .

cm?®, indicating good corrosion resistance.
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Fig.1 The infrared spectra of Waterbornepolyurethane coating
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Fig.2 EIS results of Q235 epoxy composite coating in different atmospheric exposure time
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Table 1 Resistance and capacitance of the Q235 epoxy composite

coating in different atmospheric exposure time

iR E /A R./(Q+ cm®) n Ca/(Fecm?)
0 3.967<10° 0.823 3 2.207X10°°
2 1.052X10° 0.691 1 2.702X107°
4 5.346 X 10° 0.874 3 6.966 X107
6 1.205 %108 0.893 4 9.206 X107
8 5.100 X107 0.656 2 2.162X10°°¢
10 1.313 X107 0.714 2 3.217X10°¢
12 6.502X10° 0.755 1 3.965X10°¢
14 4,899 X 10° 0.522 5 6.155X10*
16 3.936X10° 0.663 7 5.202X10°®
18 2.708X10° 0.651 4 1.903X10°*®
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Fig.3 FT-IR spectra of the epoxy composite

coating in different atmospheric exposure time
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Fig.4 Optics pictures of Q235 epoxy composite coating with different immersion time
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Fig.5 EIS results of Q235 epoxy composite coating with different immersion time
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Table 2 Resistance and capacitance of the Q235 epoxy composite

coating with different immersion time

2 LI [R] R./(Q+cm?) n Ca/(F+cm™?)
2 h 3.967 X10° 0.892 5 2.207X107°
20 h 1.276 X 10° 0.887 6 2.522X107°
3d 1.845X10° 0.911 6 3.618 107"
10 d 3.385 X107 0.876 0 4.515X10°"
30 d 1.715X 10° 0.823 8 5.954X107°
60 d 5.367 X 10" 0.811 6 1.653X10 ¢
90 d 3.215X10" 0.935 4 2.413X107%
120 d 1.700 X 10* 0.742 8 3.496 107"
160 d 8.233X10° 0.767 7 9.337x10°"
200 d 1.908 X 10° 0.756 6 5.676 X10°%
250 d 9.780 X 10° 0.635 7 2.522X1077
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Fig.7 FT-IR spectra of the epoxy composite coating in different immersion time
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