Applied Physics FZF#)#, 2019, 9(5), 250-258
Published Online May 2019 in Hans. http://www.hanspub.org/journal/app

https://doi.org/10.12677/app.2019.95030

Hans iXJth

Influence Factors of Stray-Current Corrosion
of Buried Metal Pipeline

Fanxing Meng, Yaping Zhang’, Jialei Zhang

College of Science, China University of Petroleum (East China), Qingdao Shandong
Email: ‘zhangyp@upc.edu.cn

Received: May 2™, 2019; accepted: May 15", 2019; published: May 22™

Abstract

, 2019

Buried pipeline leakage due to corrosion will cause immeasurable impact. The corrosion effect of
stray current will seriously affect the normal use of buried pipeline, and it is necessary to study the
factors affecting stray current corrosion to put forward reasonable and effective anti-corrosion
measures. There is rare news research about the size of the stray current in different applied voltages
and under the different conditions of different soil. Through the laboratory simulation, the recent
reference electrode method is adapted to pipe-to-soil potential measurements, and the corrosion
behavior of pipeline is studied in different applied voltages and under different soil environments.
The results showed that the use of coating protection can suppress the corrosion to a certain extent.
Within a certain content range, with the increase of NaCl mass fraction, the ground potential showed
an increasing trend. In a certain depth range, with the increase of the buried depth, the ground poten-
tial gradually decreases; with the increase of applied voltage, the ground potential increases gradually.
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Figure 1. Schematic diagram of corrosion perforation
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Figure 2. Schematic diagram of current distribution in subway system
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3022-2011 A7 it Ak T80 4 FHEF T8 SRk B JE D i 11T ) FEBEADUAN il 5 18 3R T R BRI A IR 2 o X St
PR EIRHAT RGN, FARBRRUE th P SRt — @ S S e brte 5.

22. LWHZEEAR

221 SIWRERIT
KRR B ANIE] 3 s 8 — NS BDRH B 7 TR A A v SRR A B ST 3%, R —

DOI: 10.12677/app.2019.95030 253 I EEY/BEH


https://doi.org/10.12677/app.2019.95030

B 5 L LI 3 0 P L2 UL PR P A E LR T, 45 E S TP, TR AL BRI 5 r L R
SMINELR HFE A% B 47 2 SR BLIL ) ST BOR . I DU R BRI AR U, R F I i O,
A B R, 7RG A 3.0 om #RH e R AR BT, S R S
LR A, 25 b sl B ) 0 CU/CuSO,, B ELHON I R 001 . LA MR RN S, AR5,
FRORESA 27, S P R SRR, NaClY, WA i S840 R P BT 55

H.
—M—MM
(V)

D

— Cooper plate

1 |
pathway ' '
/
/
1k |
/
CSE
pipeline

Figure 3. Diagram of experimental device
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Table 1. Chemical composition of 304 L pipeline steel
= 1. 304 L EEANAILER S
Element C Si Mn Cr Ni S P
Content (%) <0.07 <1.0 <2.0 17.0~19.0 8.0~11.0 <0.03 <0.035

2.2.3. MMM

PR 0 0 75 R AR TR e B B S R — A M LA (KN 1410 R, 7R MR E R R
o, M R RN OGRS R AR MR 1 S L A AT R AT ) R JE e 0 D6 A
A B G o AR AT Cu/CuSO, 2 LE AR AT M AR A7 M &, (485 20 Cu/CuSO, 2 b FEARIEN
AWK Z JERIT R, BERS(EHE. WERIMI S i, A B E, ERE, MRk, 0S5
AR TR, PARANG JIREE, A A S U A D9 b B A & 1) S 2 T AL [15].

3. &R5118
3.1. BiFAREXE R AR

Pe il 5 27> % 0.19%1 NaCl ¥ 3.1 L, fE=IE MR SIREG T H8frh, S5 2 i, 73 hlR A
JEORY ) i B TETC IR 2 ORI (10 6 B TE AE T3 b T ATHEN 3.0 om HOIREE, BRI HIIT R4 RGN
HUE 20V, EE A LA AE TN R B AT I, e K 0 P AR I 0 s A S A, SRR ] [
N LN o SRIUANIRIIS 18] A o 2 DRy 8 At e A 2 A UEE 2 1) 4 s

DOI: 10.12677/app.2019.95030 254 I EEY/BEH


https://doi.org/10.12677/app.2019.95030

000 |—®™—Protective coating

—e—Unprotective coating __e—
-0.05 ° . —o—
e

-0.10 —
i

-0.15

-0.20
-0.25
-0.30
-0.35
-0.40

-0.45 /

-0.50 -
-0.55 -] —

-0.60 -

-0.65 —

Potential (V.vsCSE)

Time/h

Figure 4. Comparison of ground voltage of metal tubes with or without protective coating at different times
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Figure 5. Ground voltage of metal pipeline with protective coating at different concentrations
E 5 TRIKETHMIFAREEREEEBE

DOI: 10.12677/app.2019.95030 255 I EEY/BEH


https://doi.org/10.12677/app.2019.95030

B 5 FTIH,, fE—E & EEE N, BEE NaCl i &2 20, & i A e 2 908 K, K9 NaCl

B I K 2 (5 R PR FO DR P B 5 . 24 NaCl 75 50 0.3 w5 b FL A 76-0.11 V~—0.00 V Z [ 311,

&8N 0.1 wt%. 0.2 WtooT (8 Hh AL E AR LU B R4 i . X FE RN Rt o, BT

PN, BEFEEGE, FEMRNBEE. YRE TN TN R BA LR, 1E i~
AMHEISERT, &8 FABIRERXIER, SR4WTFRM[19] [20]:

2CI™ +Fe** — FeCl, (3)

M @), ClI- Al Fe 4544 i nl i T 7K FeCl, , 1fi FeCl, ANFasE, 5 5BAMIX K OH™ A &
Fe(OH), , [FII CI™ Rt ok, it CI” SUmBHAR XIS, W21 Fe® , CI- 7R i A2 th R A
Fe, WA, IR N . [KIKEES NaCl S &N, T3 CIr L, JLEmMN Fe? 1
%z, BAEEER AR .

H24NE g BEE i, SR TRANRER TG0 T ERARE T B, BTEREFEL
BAFT S 5E R, YA RECRRAALER, SZXERE, S TR I P A T ) AR
FES TR R AR, R AR TE AR AR R, I AT R SO A M AP R BB [21] [22].
Ut SR IR RE T SRS 1) S A A AR I A Ry T BRI

3.3. IR X B M R S AT RN

R P AR A ST B B 2R 2 AR A FR (23], B A R O R PR D SO TG
AU, WORIR BRI R E AR, K E R AN (LB DR, MR EAE — e R LR
TR R AT . SRR IR R R SR B ARFEAAR, 7R NaCl WK 0.1%H, SR TeiR B 7R
P RSB IR RRRE, 2298 3.0cm. 6.0cm. 9.0cm, LA RGHEMEIE 20V, 2 /M5, R
AN p A [ 60 ) i) ) o PR 002 2 e AT 5 Y BT AR, SRECAS [ B T 4 i F 7 A B n 14 6 s

—m—9cm
0.0+ —e—6cm
A—3cm A
0.1 4
A
o 024 A
3
4 A
€ 034 N ™
2 ] =
= e -
S 044 — /
5 == .
o 05 o -
| o /
-
-0.6 - /
] -
0.7 . . : . : . : . :
1 g 3 4 5

Position

Figure 6. Ground potential measured at different epths at the same concentration
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Figure 7. Ground potential measured under different applied voltages in test points
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