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Abstract

Finite element simulation software is used to analyze the corrosion laws of buried pipelines under
different longitudinal strains and corrosion defect depths, explore the corrosion behavior in the
buried environment, give the corrosion mechanism and establish the CO; and O; corrosion syner-
gistic model. The results of finite element simulation show that the von Mises stress increases and
focuses on the center of the corrosion defect with the increasing of the longitudinal strain. At the
same time, the corrosion current density increases gradually due to the strengthening of the ca-
thode due to the plastic deformation, and reaches the maximum at the junction between the tube
wall and the 3PE coating. With the gradual deepening of the corrosion defects, von Mises stress
increased and concentrated in the whole direction of the defects; with the trend of the extension of
the defects, the distribution of corrosion current density is not uniform; and the junction of 3PE
corrosion coating and pipe wall is the most concentrated, where the corrosion is the most serious.
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Figure 1. Finite element model of corrosion-resistant coating with corrosion defect after rupture. (a) 3D model; (b)

2D model
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Figure 2. Polarization curves of steel under certain conditions
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Table 1. The initial electrochemical parameters of finite element simulation under certain conditions are derived from Fig-
ure 2

=1 ABEFHTHARTRUNEENZSHAE 2 S

Electrochemical logiy Equilibrium potential Tafel slope i
reactions (Alcm?) (V, SCE) (V/decade) (Alem?)
Anodic oxidation —4.954 ~0.704 0.120 111x10°
of iron
Cathodic hydrogen ~5.017 ~0.368 -0.117 9.62 x 10°°
evolution
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Figure 3. von Mises stress distribution and corrosion current density diagram of a fixed corrosion de-
fect depth (2.24 mm) in a soil environment under different longitudinal strains
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Figure 4. Diagram of von Mises stress distribution and corrosion current density at different depths
of corrosion defects in a soil environment with a fixed longitudinal strain (0.1%)
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Figure 5. Diagram of steel mechanism of CO,-O, interaction in soil environment
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