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Corrosion resistance of Cu"P-RE weathering steel
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ABSTRACT  The corrosion behavior and corrosion resistance of CuP-RE weathering steel and plain carbon steel were studied by dry-
wet cycle immersion test- A weight-loss method was used to measure the corrosion rates of all steel samples- The results show the
corrosion rate of Cu"P-RE weathering steel is much lower than that of Q235 steel- The corrosion resistances of the weathering steels
with different rare earth contents are distinguishing- The structure of rust layer on the rusty steel samples and its electrochemical reac-
tion process were investigated by electrochemical impedance spectra techniques- An equivalent circuit was set up to represent the steel/
solution interface reaction- Some electrochemical parameters such as rust layer resistance and polarization impedance were deduced
from electrochemical impedance spectra of the steels- The parameters can estimate the protective properties of rust layer- There are
two different diffusion processes. which are semi-infinite diffusion and finite thickness diffusion, in rust layer on the RE weathering
steel- The protective properties of inner rust layer on the weathering steel can be estimated by the polarization impedance of finite
thickness diffusion-
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Table 1 Chemical composition of steels %
G c Mn Si S 0 P Cu RE
0235 0.150 0.41 0.17 0.0120 0.0100 — — —
1# 0.095 0.44 0.21 0.0045 0.0024 0.102 0.31 0.0120
2% 0.090 0.43 0.20 0.0040 0.0027 0.104 0.31 0.0160
3% 0.090 0.45 0.18 0.0040 0.0034 0.100 0.31 0.0089
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Table 2 Corrosion rates of steels in different cycles

- m%(?f]h)/ Wmmwjh)/ Jﬁ’iﬂ%(zﬁﬁh)/
(mmea ') (mmea ') (mmea ')

1% 4.491 2.451 1.824
2% 3.793 2.408 1.844
37 3.739 2.560 1.792
0235 6.444 3.134 2.816
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Fig-1 EIS spectra of rusty steel samples immersed in the solution for 40 min
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Fig-2 EIS spectra of Sample 17 immersed in solution for 40, 80, 120 min
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Fig-3 Equivalent circuit for fitting EIS data

Pl 3 S50 H I P FRL S R OR D (CDC) R
(C(R(CPE(RW.CPE)))), K JH Zview HAL2:8
ia FZ B 25 MR BT IS 31T T LG 45
RIAE 5X10°~0. 01 Hy {45176 75 Bl P S Bk 5
AEIRAT A BRI A T2/ T 0. 120, 4551
DL 4. R (C(R(CPE(RW.CPE)))) FEE% AT LA
RS RE Y JE ot F A, 2 F0A% e #E B TT m) LAAR &
Hh B AE BB 2 T 5% 2 0 25 M RO BEARRALE -

1 v A 'l s rl rl
10! 10° 10! 102 10° 10* 10° 10°
R /Hz

-100

— 1 21 R

== 21 {IA{E

&
= =50+
-25

= T
100 10° 10 102 10°  10* 105 10°
PR /Hz
(b) Bode B ( _ER{E-SFihsk, T EMAMA-HRHLE )

B4 271 i REA SR LA AL A 45 2R
Fig-4 Fitting results of EIS spectra of Sample 27-1
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Table 3 Parameters of electrochemical elements in the equivalent circuit

WAEE R1/Q W1-R/Q Wi-T/s C1/F HEAT R/Q
151 145.50 215.40 7.11X107° 2.53X107° 360.90
1% =2 114.70 180.50 5.09X10° 3.18X10° 295.20
1%-3 106.40 164.30 4.71X107° 4.60x107° 270.70
271 110.50 181.45 4.09X10° 5.08X10° 291.95
2% 84.11 135.44 2.96X10° 6.67X10° 219.55
2%-3 65.64 89.10 1.58X10° 7.50X10°° 154.74

023571 82.56 77.46 2.46X107° 6.77X10"7 220.02

023572 45.66 50.23 1.60X10°° 7.10X10°° 95.89

023573 29.52 31.56 9.10X10°° 8.01X10°7 61.08
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Fig-5 Curve of the resistance of rusty samples to immersion time
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