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Corrosion behavior of Q235 steel with polysiloxane composite coating

in different environment
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Abstract; Polysiloxane composite coating was coated on the surface of Q235 steel through sparying method,
and the samples were corroded by atmospheric exposure test in four 220 kV transformer substations (heavy
pollution area, densely populated area, general industrial area, rural settlements area) for 15 months
respectively. The corrosion behavior was investigated by Tafel polarization curve and electrochemical
impedance spectroscopy (EIS) test. The results show that the corrosion current density increases from
3.849 5 X 107" A/cm® to 2.257 2 X 10" A/cm® with the extension of time in the densely populated
area. The corrosion current density decreases from 1.640 1X10" ' A/cm’ to 5.736 5X 10" A/cm?, and
then increases to 3.929 9X10 " A/cm’ in the densely populated area which shows the best anticorrosion
ability. Combined with the self corrosion potential and coating resistance, the order of anticorrosion ability

in different environment is as follow: densely populated area > rural settlements area > general industrial
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Fig.1 Curves of rainfall at substation of A, B, C and D in the experimental period
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Fig.2 Curves of pH values of precipitation at substation of A, B, C and D in the experimental period
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Fig.3 Curves of temperature at substation of A, B, C and D in the experimental period
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Fig.4 Schematic drawing of the three-electrode system
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Fig.5 Tafel curves of sample at substation of A, B, C and D in the experimental period
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Table 1 Polarization parameters of samples at substation of A, B, C and D in the experimental period

L S 55 W (1] Eeo/ be/ b./ L/
A (mV vs. Ag/AgCD  (mV « dec™) (mV « dec™") (A+cem™)

0 —620 220 325 3.849 5X 10 2
3 —259 318 268 1.482 5% 10 "
6 —305 290 305 6.899 7X 10!

(AT Tk i5 3 X B
9 —320 270 323 4.276 3% 10
12 — 328 289 342 1.733 3101
15 117 299 283 2.257 210
0 —352 299 247 1.640 1X10 1
3 —1 358 308 277 8.073 2X 10 12
6 —522 340 235 5.736 5X 10" 1!

SOPNEE £ o 9 134 295 268 3.578 0X 10~ 12
12 —1 259 228 295 1.243 610"
15 —392 335 317 3.929 910710
0 —533 340 247 5.371 8X 10 12
3 —838 289 237 1.503 210~ !
6 —787 267 294 2.614 6X10 !

(O — Tk X 9 —217 195 317 9.084 4X10°°
12 —773 247 241 1,443 5X 10" 1
15 —569 275 314 3.391 7X 10" 1!
0 — 486 300 293 2.785 0X10 !
3 —362 314 342 4.685 510"
6 —804 295 316 6.481 710

(D) & FEfE X 9 —204 325 271 1.607 5X 10
12 —574 223 325 1,656 810"
15 —433 272 319 1.425 2101
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Table 2 EIS parameter of samples at substation of A, B, C and D in the experimental period
S A StEgmtE/A 0 R./(Qeem?) Q/(pF e em™®) n R./(Q+cm™?)
0 6.443 9X10° 1.980 5X 10" 0.871 7 6.970 5X 107
3 —9.076 2X10° 1.414 4Xx10°* 0.825 9 3.134 7X10°
B 6 2.110 3X10° 1.563 2X 107" 0.913 2 4,122 7X10°
(AHFE Tk 53X
9 —6.588 4X10* 3.633 9X 107" 0.812 6 6.636 4X10°
12 —1.428 6X10" 2.192 0X 10" 0.873 2 1.816 3X10°
15 2.506 5X10* 4,798 6 X10°" 0.982 4 2.162 4X10°
0 1.033 1X10° 1.183 6 107" 0.912 5 1.906 62X 107
3 —6.618 5X10° 1.283 0X10* 0.790 0 2.892 6 X107
6 —2.462 2X10° 1.682 4 X101 0.787 6 1.319 9 X 10"
(B AL X
9 —2.818 4X10° 1.887 8 X 10" 0.711 6 4,746 4 X107
12 —1.137 2X10° 2.418 610" 0.676 0 9.898 7X10°
15 1.426 2X10° 1.460 510" 0.716 7 1.202 1X10*
0 1.760 4X10° 5.712 3X10°° 0.859 8 1.845 7X10*
3 —4.569 1X10° 2.583 7X10°" 0.677 2 3.894 4 X107
6 —1.220 8X 10! 2.765 6 X107" 0.843 8 9.954 7X10°
(O— Tl X
9 —8.866 2X 10" 2.569 9X 10" 0.919 3 1.718 4 X 10"
12 —3.875 1X10* 1.161 2X10°° 0.618 3 1.689 3 10°
15 —4.920 2X10* 3.381 9X10°* 0.773 8 8.351 0XX10°
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S S SCug )/ A R./(Q+em™) Q/(pFe+cm™?) n R./(Q+cm™?)
0 —1.515 4X10°  2.295 9X10 " 0.795 4 3.639 5X 107
3 —6.431 6X10°  2.172 6X 10" 0.593 2 9.935 7X 107
6 —1.147 0X10°  2.911 0X10* 0.688 4 4.406 3X 10
(D) % #E i X
9 —9.839 8X10°  1.871 7X10 " 0.608 8 4.338 1X10°
12 2.911 9X10°  3.735 0X 10~ 0.962 4 8.031 4X 10°
15 —3.0523X10°  6.764 6X 10" 0.598 4 2.381 7107
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