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Corrosion of X65 Steel under Influence of C1I" and Direct Current Density

LI Zhao-ling, YANG Ren-ji, CHEN Hao

(Zhejiang Jinquli Natural Gas Co., Ltd, Hangzhou 310016, China)

ABSTRACT: The work aims to study corrosion characteristics of X65 steel by immersion experiment and corrosion image re-
presentation under the combined action of CI” and DC stray density. Uniform corrosion rate of X65 steel was calculated in loss
weight method and by immersion experiment under the influence of Cl” and direct current density. Corrosion morphology after
immersion was observed with three-dimensional microscope to verify main corrosion morphology and its law of development.
Provided with different Cl” concentration, the uniform corrosion rate of X65 steel almost remained unchanged and the error was
mainly due to insufficient cleaning of corrosion products and water absorption difference of epoxy resin. Corrosion rate was
proportional to direct current density, and main effect of CI” was to produce different local corrosion characteristics on the spe-
cimen, thus damaging uniform corrosion on specimen and intensifying local corrosion, but having no effect on overall corrosion
rate. Direct current density outflowing from pipe, rather than the environment conditions, from pipe is the main cause of pipe
corrosion weight loss. Low CI” concentration is the main cause of local corrosion of X65 steel. With the increase of CI” concen-
tration, the corrosion form gradually turns into uniform corrosion. Corrosion caused by direct current density is mainly uniform
corrosion.
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Fig.1 Schematic diagram of experiment
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wt%
C Si Mn P S Ni Cu
0.03 0.17 1.51 0.024  0.005 0.17 0.04
Mo N Nb Al Ti Fe Mo
0.16  0.006 0.06 0.02 0.01 97.795 0.16
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Fig.2 Corrosion rate of X65 steel in different C1~
concentration and direct current density
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Fig.3 Corrosion rate of X65 steel in different direct current
density
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Fig.4 Maximal pit deepth of X65 steel in different C1™
concentration and direct current density

TEF 5, WHRHIREEN AL LA, H
7 FEL L 10 R g 2 b R R, BN
A JE TSR LSS S8 i R 32, Ry A P R AR B A
MRETHRIER M LRE, AETHRERIEL,
22 T BUR 5T AT BCR I 2 TR TR G, XA AT
G M 2 3 OB 5T Z TR YRR, TR R — 1 1 R
SR I B 0 5, D 1) 38 50 J 2 AR U131 K
PA_EZp ol AR, I SRR 1ok B2 2 5 BUR 311 ik
1 BN, Rl S R B R, T i i 1)
00 8 PR A T LA R A A R A ik L 4 2
JEE bR



Faots FHel ZEIRFS AT, GRS TR F I 2 ) X 65 MG oY - 257 -

h proat -

jJ=150 A/m*, ¢(C1)=0.1 mol/L k J=150 A/m*, ¢(C17)=0.3 mol/L 1J=150 A/m*, ¢(CI")=0.5 mol/L

. -
s

P s S [ GRS I B P U P L 2 B T Y X 65 A9 Y JE ol €1 1%

Fig.5 Corrosion images of X65 steel in different C1~ concentration and direct current density
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