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Abstract In the actual soil environment, the pipelines are subject to the combined
action of SRB and NRB, and will inevitably be affected by stress during service.
However, the corrosion mechanism of X80 steel under elastic stress and yield stress
with the coexistence of SRB and NRB remains unclear. In addition, the effect of mixed
bacteria and stress on the corrosion behavior of X80 steel under traditional cathodic
protection, has not been reported. Therefore, we conducted in-depth research on the
above-mentioned issues. It was found that in the inoculated environment,
microorganisms and yield stress synergistically accelerated the corrosion of X80 steel,
and the most serious damage resulted when SRB was involved. SRB and yield stress
together led to the formation of secondary pits on the specimen surface. However, if
mixed with NRB, the pitting degree of X80 steel surface was weakened, indicating that
addition of NRB could inhibit the stress corrosion caused by SRB. After applying
cathodic polarization, pitting pits were still found in the inoculated group. With the
negative shift of the cathodic potential, the uniformity of corrosion damage was reduced,
but the pitting was intensified.
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