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Abstract ; In order to study the influence of high Cr content on corrosion resistance of weathering steel , elec-
trochemical tests were carried out. Firstly , polarization curves were obtained by potentiodynamic scanning meth-
od. The results showed that E,(free corrosion potential )increased and corrosion rate decreased due to increas-
ing the mass fraction of Cr. According to the analysis of EIS the weathering steel with high Cr content was cov-
ered by a more compact and effective corrosion product film with higher resistance to ions migration.
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Table 1 Chemical composition of experimental steels (mass% )

element C Si Mn P S Cr Ni Cu

1# 0.019 0.416 0.502 0.0313 0.005 0.62 0.21 0.25
2* 0.028 0.420 0.460 0.0313 0.004 1.50 0.21 0.24
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Fig. 1 Polarization curves of coupons

Table 2 Fitting parameters of polarization curves

coupons h E, B, B, charge integration ,C/cm?

number Aem? v mV mV 0~20mV  0~L1V
¥ 1L81x107% -0.771 9498  140.83 1.23x10~*  2.10
2% 511x1077  -0.767 87.09  149.81 1.22x10°*  1.40
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Fig.2 Experimental and simulated curves of EIS

(a) Nyquist plots(b) Bode plots
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Fig. 3 Equivalent circuit for electrode surface corrosion

Table 3 Fitted parameters from EIS of coupons

coupon R, L CPE, -T R, CPE, - T R,
CPE, -P CPE, -P

number Q + cm? H - cm? F/cm? Q + cm® F/cm? Q + cm?

1* 392.3 2.80x10°* 8.47x10°! 126 8.53x10~* 0.79 181.8

2# 130 8.47x10™* 5.17x10°%° 124.5 2.87 x107* 0.75 372.3
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