5545 % 55 T W) J k5 B3 Vol. 45 No. 7
2024 4F 7 A CORROSION &. PROTECTION July 2024
<$<><><><><><><>o% I)Ol: 10.11973/fsyfh—202407001
§ KB {

bovococood

R 39 XoF 2 5 TE SAL $M 0 i P RS R R K
BE #5 I #% BY 2 i
REEIE,E E,E O, EEE, SR

(L _BHEREEROR R 5 TR BRI ST . L3 2000725
2. bR TR IR IR G 45 A X E SR & . I 200072)

W OE EARARANENMER TR T 3T F AN ikik R e FAARIE M %em . SR A
FE TR R BN B AR B & kAR, SRR AR KA SR EE, g me T
1% 8 J§4b AL EAS , B PR ARAL W A 46 B A R B L EAK, AR PR ARAL W K 60 R - A
LR e WAL AR AL RS, B AR AL AR A — B S, WA B AR A B AR A, M S AL

I8 3 it AT 5 R R R 838 5 ARG IR R I 3 R T

S hEE g JE , PR IR B

HIL— A0S, KRR R BALEH T AR LR R I ERAS L EFEFEMEAAE
o R AR 0y, B AR T AR R T 2 B A A6 B Ak AT RN Fe AL 5 AT PR AR AR

K. Y AR BB T Bk A ARIE R
FHESEES: TG174.4 XHEFRER: A

i 5 P Ak % =l ) T O R 2 T IX R
WY K B 23 1 A 1 I BR8P A I ok 5 By
ool ok 2 O, B’ E OKEE R LK
18 400 km, Syl5 LK 14 247 km, B4R MK
At 32 600 km, IR RIAEELL K T LIS AL
BI(NaCD AR AR & AR5 i » o 08 X i
BHRE R, MR ERE A A= 1R k. 1E R
G BT RS AT Bt A b R 3
2 AR | b B e HL e A — RV E A4 B
AT+ ) I S 502 52 5 8 £ 3 2 i i
HNZE 1A A R AL AT R D 38 e AR e A AL Ha ] 2
VS I R I 23 7 AR BN W, TE LR S T A D S
PRARERIEASE . H RO A AR S UE I T R g g
W RETARSN 2% (MHD) S Y gk i 1= &0y
R LR S L RS ] BT R ) 4 A Tl
PEA T ) H A e R T R e LR ik AT A, CHIBA
AL PRG35 % R TE. NaCl ¥ W v 4 Ji ok A 400 o) 1
Fo R S o BB S5 Wi A R A A A TR TS ko

Y F5 HH1:2023-05-09

E2TR:EHE A RBER 4 (52271060) ; B K H S L H
%1(2017YFB0703002)

WBISMEE : BB (1967 —) BT Bt B4 R i ek 55
B P4, 021-56336107, zplu@t. shu. edu. cn

NXEHS: 1005-748X(2024)07-0001-07

(1A J o S IRt IR A IR G2 L WA 5 7K
WV S A G e R VE AT B S R R R A K
VAS TR A 1 2 ) ) 4 i % T ol = R 4 2
HX, COSTA £ % M Nd-FeB & & fEwEAL)E 1Y
3.5 26 (BT 73480 NaCl ¥ 0 JE b 32 5 T AR Ak
WP, ZEREHR T 0.4 T WX Ak e
NaCl B P I BRI 52 . 288 DF9E T s % 31|
P b S A S SRR R A S M LA R DA
WESHTE T & JE AR A T R S AR . SRy o BT i
s S b ) r AL A LB R S 25 A DI BT
{14 JE T I 5 By e AR AR

1 i 3§
R E MRS RN, i GAMRY

HL Ak 2 T AR 3 i A7 H AR 2 0, A 160 mm X
20 mm > 100 mm P 7 TE I , IFoR A — AR R
g, TAERMCN N, AR N 5 mm, TAEFEIZH
0.2 cm” Sl B FAR AR LA 25 LU HUR A f A H SR
e (SCE) » W JE 4 3 58 B, SC v v A7 35 A X SCE,
AR KD 0 FHBC A% B TE VR Y EM-3
T R A RN SN 0.1 T, A Ak2# iR 80
B T AR K BE 48 (200~1500 5) B2 AT, SR
JE FH W506) 5 AR 4RI TS . TAF AR T 1
e ] .



RIGRAE 55 < G708 2 b A 7 S M 0 8 o ik 3 B B A o R ) 2 )

H AR S0 5 10 AT A AR e A TS T 1)
e AT A B 3.5 (BT AL T
7)) NaCl ¥, 4B el g0 A 2 55 7K e il . 3
AR (20 25 “C) R iFAT . R 4 Fe 55 WL BH AR
WAl I AR R TSR

BUHIRAE N 52 60 mm X 20 mm X 2 mm, %
H B filR e B AT I il se . il 1 s e
G EEAT TR T AT B35 R ARG 7 A R
NisREESR 0.1 T, iEHT, 4351 400 51 600 5 1if
TRAPARF T BEIRFE 2 3R D652 T AL, 25 B 17k ke
Tork B e I ERE R, v KR T, FH IR A B SR ZRFE Y
3.5% NaCl BTk 7 12,24,48,72,120,168 h &
PRI AT 300 mL., #EERIUEH L X6
BN 3.5% NaCl W . B4 H 4 P47
WA R R SR A TiCE . IR A A U
A, 258 7 K vk 3RS, BRI
(0.05 mol/L 7S H ZE U 1 0.96 mol/L HCD ¥
W10 s, ZBRiRE 2 kDL 48848 07 12 22 B 110 J ok
PR KRB oK bk Ja T iR R A
DT A TCRE UL B3R PO 56 I 45 2]
S e VR o) AL Sy e

my, —m,

VL‘Orr * S .

AV S CFED JE IR s m, AAREE IR T
m, AR F IR A i S AR IR U 2R i FH s ¢
Ry JS sk ]

(D

1 FSMNMESARIE IR A AR R T ER
Fig. 1 Container and magnetic field schematic diagram for

corrosion testing with external magnetic field
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Fig. 2 Corrosion rate of samples in 3. 5% NaCl solution

without and with magnetic field
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Fig. 3 The self corrosion potential-time curves of samples in

3.5% NaCl solution without and with magnetic field
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Fig.4 Anodic polarization curves of samples in 3. 5% NaCl

solution without and with magnetic field: (a) scanning rate
of 1.67 mV/s; (b) scanning rate of 3.33 mV/s
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Fig.5 Surface morphology of samples after anodic polarization

testing in 3.5% NaCl solution without (a) and with (b)
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Fig. 6 The effect of polarization potential on the current density of axle steel in 3. 5% NaCl solution under external and

removed magnetic field conditions
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The Effects of Magnetic Field on Corrosion Rate and Anodic Processes of Axel Steel in
Sodium Chloride Solution

SONG Xiaojuan'?, LI Xing"?, WANG Juan'*, DONG Haiying"*, LYU Zhanpeng'*
(1. Institute of Materials, School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China;
2. State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200072, China)

Abstract: The effect of magnetic field on the corrosion rate and anodic dissolution of axle steel in a naturally inflated sodium
chloride solution was studied. The results indicate that the magnetic field had a significant accelerating effect on corrosion
within a shorter soaking period, and the influence of the magnetic field weakened when the soaking time prolonged. The
magnetic field tended to cause a positive shift in the self corrosion potential, resulting in a decrease in the current density at the
beginning of the anodic polarization curve. When performing constant potential polarization in the linear range of current
density-potential in the anodic polarization curve, when the polarization potential was low, the current density could reach a
steady state after polarization for a period of time. However, when the polarization potential was high, the current density first
increased sharply after polarization began and then decreased linearly with time. After applying a magnetic field, there was a
small increase in the anode current density, indicating that under the polarization conditions of this experiment, the reaction
rate of the sample was mainly not controlled by the mass transfer process of charged ions leaving the electrode surface. The
research results could provide a basis for the evaluation and mechanism analysis of the corrosion behavior of metal materials

under magnetic field action.
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