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Effect of Magnetic Field on Corrosion Behavior of Aerial Cable’s Carbon Steel

CAO Yong, YANG Zhi-cheng
(N0.92419 Unit of PLA, Xingcheng 125106, China)

ABSTRACT: Objective The effect of magnetic field on corrosion behavior of aerial cable’s carbon steel is researched, because
aerial cable is used in the sea environment and magnetic field in ocean always effects corrosion. Methods The polarization,
electrochemical impedance spectrum and electrochemical noise skills were employed to study variation of corrosion rate and
mechanism of corrosion of the carbon steel in magnetic field. Results The experimental results showed that after adding the ex-
ternal magnetic field, the depolarization process of cathode oxygen and the formation process of the intermediate product took
leading positions respectively under different corrosion status of carbon steel. When the magnetic field strength was low, the
depolarization of cathode oxygen was inhibited. That was the control step of corrosion rate, resulting in decrease of the corro-
sion rate and increase of charge transfer resistance. When the magnetic field strength got stronger gradually, the formation and
transformation of intermediate product gradually became a dominant factor. The noise resistance increased and the corrosion
speed decreased. Conclusion The magnetic field has certain effect on the corrosion rate of aerial cable’s carbon steel .
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Fig.1 OCP at different magnetic field intensity
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Fig.2 Linear polarization curves at different magnetic field
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Table 1  Fit results of the linear polarization curves
WEAHRE/G  BHER K(L-em?) R/(Q-cm™) Io/(x10* A-cm™) Eo/V Veor/(mm-a™)

TowE 0.021 488 46.38 5.624 6 -0.552 45 0.472 8

523 0.017 826 55.93 4.664 2 -0.552 52 0.392 1

1220 0.037 658 26.446 9.864 1 -0.575 02 0.829 2

1915 0.035 187 28.233 9.239 8 -0.570 43 0.776 7

2280 0.037 136 26.064 1.000 9 -0.564 4 0.841 4
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Fig.3 Cathodal linear polarization curves at different mag-
netic field intensity
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Fig.4 EIS curves at different magnetic field intensity
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and no magnetic field intensity
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Table 2  Fit results of equivalent circuit

WRE/IG R/ Q CPE-T7/Q  CPE-P/Q R,/Q
Tokg 3.739  0.001 6121 0.81 58.74
523 5.687  0.0013372 0.764 08 64.16
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Fig.6 Equivalent circuit at 1220 G magnetic field intensity
and 1915 G magnetic field intensity
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Table 3  Fit results of equivalent circuit in Fig.6

W58 /G RJ/Q R/ Ry/Q CPE-T/Q CPE-P/Q L/ (Hem?)
1220 3.739 50.57 58.74 0.001 018 3 0.649 45 2.68
1915 3.739 62.29 58.74 0.001 470 3 0.622 76 2.725
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Fig.7 Equivalent circuit at 2280 G magnetic field intensity
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Fig.8 EN spectra at different magnetic field intensity

WLER R 4 F b2 M s i (5] 2 B 9 43 1 1) B
Wit R, BEE MR, oy e/ N E 1Y
K, Si AW/, B HBH R, BN, #E R E
1915 G i, R, XK, ZkEeHasmpidzmiE, R, X
N

WSS 5 A RS RN R A R A, b (HYY

RN BEIIRESZ 26T, 2 Jm 2 1T A ol 5 1) AR
SR, BT Y (R B A A LR,
b EX G R B IEE AR,



© 46 - * o

2016 4F 08 H

x4 BUEBRESFITZER
Table 4  Statistical results of EN

HIG Sy/mV S/uA Ry (Q-em?)
0 1.69 2.31 1367
523 0.54 0.45 833
1220 1.02 0.29 284
1915 0.25 0.27 1080
2280 0.32 0.26 813
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Table 5 Statistical result of integral

HIG |C\|/mV |Cyl/mV b
0 630 1.34 0.002 13
523 643 0.31 0.000 48
1220 607 0.50 0.000 82
1915 610 0.63 0.001 03
2 280 620 0.34 0.000 55
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