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Fig. 1

Tafel curves of the galvanized flat steel electrode at
different temperatures

electrolyte; 5% NaCl solution; temperature/C ;

a. 20, b. 30, c. 40, d. 50, e. 60
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Tab. 1 Corrosion parameters of the galvanized flat steel
in 5% NaCl solution at different temperatures
(evaluated from Fig. 1 and Fig.2)
t/C E../V i/mA - em™ R/ Q- em ™’
20 -0.960 0.2806 36.69
30 -0.968 0.3603 22.46
40 -0.972 0.5800 19.18
50 -0.975 0.7294 17.78
60 -0.982 0.8048 13.43
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Fig. 2 Electrochemical impedance spectra of galvanized
flat steel electrode at different temperatures

electrolyte; 5% NaCl solution; temperature/°C ;
a. 20, b. 30, c. 40, d. 50, e. 60
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Fig. 3 Digital pictures of galvanized flat steel exposed to
salt spray after different exposure time
exposure time/d; a. 0, b. 7, ¢. 15, d. 30, e.
60
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Fig. 4  Variations of the corrosion rate with exposure time
for the galvanized flat steel in neutral salt spray test

electrolyte: 5% NaCl solution
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Fig. 5 SEM images of galvanized flat steel in salt spray
tests with different exposure time
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Fig.6  XRD spectrum for corrosion products of galvanized

flat steel exposed to salt spray after 7 days
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Fig.7 XRD spectrum of the corrosion products for galva-
nized flat steel exposed to salt spray after 60 days
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Corrosion Characteristics of Galvanized Flat Steel for Power
Grounding in NaCl Medium

LI Yong'* , WU Gao-lin', DENG Bang-fei', YANG Ping’, LI Xue-ming’,
ZONG Qing-bin’
(1. Chongqing Electric Power & Research Institute, Chongqing 401123, China;

2. College of Chemistry and Chemical Engineering, Chongqing University ,
Chongging 400030, China)

Abstract; The corrosion behavior of power grounding galvanized flat steel was studied by polarization measure-
ments, electrochemical impedance spectroscopy technique and neutral salt spray test in 5% NaCl solution. The
surface morphologies of galvanized coating and structural properties of corrosion products were observed with
scanning electron microscope and X-ray diffraction spectrometer, respectively. Results showed that under the
temperatures of 20 ~60 °C, the corrosion currents of galvanized flat steel increased with the temperature rising.
The corrosion rate at 60 °C was 0. 8408 mA - cm >, which is 2.9 times larger than that at 20 °C. The corrosion
rate droped after reaching the maximal value of 1.95 mg + cm > « d ™' when the exposure time was 60 d. The
major corrosion form of galvanized coating was pitting corrosion, then some corrosion pits was converted into etch
pits. Main corrosion products of white rust were ZnO and Zn, (OH),Cl, - H,O, while those of red rust were

Fe " OOH and Fe,0, with a small amount of Zn,( OH)4Cl, - H,0 being also detected.

Key words: grounding materials; galvanized flat steel; corrosion; neutral salt spray test
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