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Tab.1 The main ion concentration of red soil

in Nanchang

BT/ (mmols L™ 1)

Ca*" Mg®" Fe' " cl- SO HCO*™

0.061 5 0.008 6 0.008 6 0.100 0
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Fig. 1 The ancode-to-ground potential-time curves under DC current interference of different current densities
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Fig. 2 Surface macro-morphology of Q235 steel samples after DC current interference for 24 h under different anode-to-ground potential offsets
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Fig. 3 XRD patterns of surface corrosion products of Q235 steel
sample after DC interference corrosion for 24 h at 1 000 mV
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Fig.4 The surface morphology of Q235 steel sample after corrosion for 24 h under anode-to-ground potential offset of

1 000 mV: (a) before removal of corrosion products; (b) after removal of corrosion products
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Tab. 2 Corrosion rates calculated by the interference current

density and weight loss method and their errors

(B R R A 7 R v/ v,/ w2/
fW# it /mV JE/(mArem™ ) (mmea ') (mmea ) %
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1 000 1.201 15.396 13.990 9.10
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Fig. 5 Fitting results of corrosion rate calculated by the interference

current density and weight loss method



XK A B AR AT Q235 NTE LTI P A 7oA 1

{8 FL AR 5 4 Jr g o 3 4 ) A 37 DG B , wgf mT A
()30 A S 4 T 1) b B 32 3200 AT R L —
R HE FLAERA B9 R Pl R B0 2. 18 6 o Q235
WP R AR AS AR E A RS S o, 195G
F o Dot R ik R 5 WA A [l UH A, 005 4
16 F =0.061 702-1.056 37

14} R2_0.995 35
12}

—

SN 0D
L I e

v, /(mm-at)

P)

v, /(mm-a

0 260 460 660 860 IObO
VIR H L S itV
(a) MBI RBE

BRI,
v, =0.061 8 Es —0.994 1 )]

K E WIS ARSI mV; Es Fe e B
izivmvo

16| y=0.016 77x-0.994 05
141+ R*=0.993 45
12t
101
8 .
6 L
4 F
2 -
0 L 1 L L 1 L
0 200 400 600 800 1000
FesE HLAL S F/mV
(b) FRERIMELE

B 6 Q235 MMBHBIIREBENRERMIFEBES v, BXER
Fig.6 The relationship between the initial potential shift (a) and the stable potential shift (b) of Q235 steel and v,

SEIR I A HL A i B e AR F A i A%
A5 3 e R VAT AA H A o R [ B B B O
L PIRMUE 45 R R O R B R BT 0,99,
W A AT B VL PE L8 3 ek ) 0 RS )
FEL A7 SR [ 2 T A et 3k 3 ) 7 96 S AT Y L X R 5K
PR AR HP A b R P f 4t 1R

3 4 it

(1) FEVLVG 2088 b xd Q235 At fin AS [] % B
AL LI, G b H A7 AR R A S TR,
NG LT, 5t T A i i 35 i da e (i Lt

AL R AR . 0 4R BH AR X i e A3 i A% e CED 3
P VL 2 ) B K JBS e 3 Q235 A I X i FL S
R R B

(2) TELLIEPXT Q235 Bt A W) i B T4
HL  HUE =) £ 88 Fe, O, F1 FeOOH., R g
™ B, R T WA B2 T

(3) FEIRI T % 22 0 + HEER BT v, 400 4 oL A7 D
B8 i FRRUE HL A A% it 5 2 B R AS 1Y) J i il 3 4
SRR AR X I A 3 ) R X e e A7 Ok [ 4
U 5 b R Y T T AT

S 3k

[1] LARRUSKAIN D M, ZAMORA 1, MAZON A, et

al. 9th spanish portuguese congress on electrical

engineering [ R]. Bilbao (Spain): Department of
Electrical Engineering University of the Basque
Country, 2005.

(2] A&, XUMS 4. 45 e H B i e e R 8 iy IR gE [ .
FHE BB 5% 1 . 2020(20) 1 177-179,182.

(3] MAmeHE. SR ER M TRBEARIM. dtat. hEm S
At L 2004.

(4] 8, KR ATHE, 55, Bt AT RLE th 5 B 9 F o2 it
JELT ], Rl S B PR L 2015,27(3) : 273-277.

(5] PR R KT, 5. MG EE A AL b b ) 1 4
JE AT SRR S 43 Hr )] RS S B R 2017,
29(1):97-102.

(6] 7,325, 3050, 55, il i FE 2 it FiL 28 i X 311
Mo U E R R L) ). R R R L 2012, 38
(11) . 2881-2888.

(7] R RVFET, W F5 00, 5. (485 Bl I Ji 1ot Fl b2 A
M FRGE N R LT ] B AL 5B HOR , 2009, 21
(3):337-340.

(8] WIE3CHT, 034, ik, 55, T B0 IR B2 Rk S
X B AR A e B se e [T e R HOR, 2012, 38
(5):1192-1198.

(9] iz AhHaET, fs L, % W EE R T3 T X80 #
T 2R 3P 1 T4 2 808 A AL B i A7 S F 5T
[1]. )84}, 2018,54(6) : 886-894.

[10]  BLWRAR A PIHD, XL, 55, Q235 Bz b B 2 Al

T IAT A S L) ], W7 b R 2 25 i CH AR R 1D
2016,36(5) :494-500.

o« 2]



XK A B AR AT Q235 NTE LTI P A 7oA 1

Effect of DC Stray Current on Corrosion Behavior of Q235 Steel in Red Soil

LIU Xin', HE Yipeng”. TIAN XU', JIA Lulu', PEI Feng'.
LIU Guangming®, ZHANG Yu', XU Bichuan'
(1. State Grid Jiangxi Electric Power Co., Ltd. Electric Power Research Institute, Nanchang 330096, China;
2. School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Under the interference of simulated DC current, the change law of potential to ground and corrosion behavior of
grounding material Q235 steel in Jiangxi red soil environment were studied. The morphology and composition of corrosion
products on the surface of the sample were analyzed by scanning electron microscope, energy dispersive spectrometer and X-ray
diffractometer. The initial potential offset and stable potential offset were correlated with the corrosion rate obtained by weight
loss method. The results show that under the DC current interference of different current densities, the anode-to-ground
potential decreased first, then increased slowly, and finally tended to be stable. Under DC interference, the surface of the
sample showed the characteristics of localized corrosion. The corrosion products were layered, loose and easy to fall off, and
their main components were Fe, O; and FeOOH. The initial potential offset and stable potential offset were linearly related to
the measured corrosion rate. Under the experimental conditions, the corrosion rate of Q235 steel grounding material could be
indirectly predicted by measuring the anode-to-ground potential.

Key words: red soil; Q235 steel; stray current; corrosion behavior
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