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ABSTRACT: This paper aims to clarify the influence of alternating current on the electrochemical kinetic parameters of
corrosion process, corrosion development and corrosion rate of X80 steel. The influence of AC on the electrochemical kinetic

parameters of X80 steel corrosion was analyzed by using the dynamic potential polarization test of X80 steel specimens under
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the action of AC current density; The indoor corrosion weightlessness simulation test was built and the cathodic protection and
AC interference parameters of the specimens were monitored during the test to analyze the influence of AC on the corrosion
rate, diffusion resistance and DC current density of X80 steel specimens; The corrosion morphology and the change process of
corrosion product composition of X80 steel specimens under the action of AC were analyzed by using the combination of
Raman spectroscopy test and microscopic morphology. The results show that the A.C. negatives the free-corrosion potential of
X80, when the AC current density is less than 100 A/m’ the negative shift amplitude increases significantly with the
increasement of the AC current density, and when the AC current density is greater than 100 A/m?, the corrosion potential is
close to each other. The free-corrosion current density shows the same rule as the free-corrosion potential, and no significant
change in the slope of the cathode and anode Tafel. When the polarization potential of the X80 steel sample is negatively shifted
from —0.428 V (vs. SCE) to —0.928 V, the diffusion resistance of the sample with the surface area of 6.5 cm” and 1.0 cm’
decreases from 0.063, 0.048 Q-m? to 0.051, 0.036 Q-m’. When the alternating current density increases from 0 to 300 A/m?, the
average DC current density corresponding to the polarization potentials of —0.428, —0.878 and —0.928 V increased 0.83, 1.72 and
2.30 times, respectively. The alternating current accelerated the corrosion of X80. When the alternating current density increased
from 0 A/m? to 300 A/m?, the corrosion rate increased significantly and then slowly. The corrosion morphology shows that as the
AC current density increased, the corrosion morphology changes from uniform corrosion to pitting corrosion and finally to local
corrosion. When the AC current density reaches 200 and 300 A/m’, y-FeOOH appears in the corrosion products of the
specimens. These results show that AC promoted the cathode and anode reaction process of X80 steel, and had a greater impact
on the anode reaction process. The AC result in a negative shift to X80 free-corrosion potential and increased the free-corrosion
current density. The AC accelerated the mass transfer process of ions, which is manifested by the decrease of the diffusion
resistance under cathodic polarization. Also, the AC changed the development morphology of corrosion, with the corrosion

morphology changed from uniform corrosion to pitting corrosion and finally localized corrosion. At high AC current density, a
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strong oxidant y-FeOOH appears in the corrosion products, which accelerates the corrosion further.
KEY WORDS: X80 steel; AC current density; corrosion behavior; CP
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Tons' composition/(mg-g ")

; pH
Na* K Ca? Mg cr S03” co3 HCO3™ NO3™
5.250 0.098 0.345 1.100 3.980 1.150 <0.025 0.215 0.015 7.4
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Fig.1 Schematic diagram of potential polarization test
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Fig.2 Schematic diagram of corrosion weight loss test
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Fig.3 Polarization curves of X80 steel under
different AC current densities
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Tab.2 Electrochemical kinetic parameters of X80 under different A.C. current densities

AC current densities/(A-m™>)  f,/mV f/mV Eoond V Jeor/(MA' M) Jeora/(BPA M) Jegrro/(WA-m?)
0 63.19 -167.69 —0.574 21.57 8.42 30.76
30 57.11 —206.53 —0.636 45.36 23.58 54.36
100 60.79 -181.38 -0.677 89.11 45.94 111.26
200 53.51 -197.87 ~0.664 75.01 41.39 88.09
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