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Table 1 Chemical composition of Q420NH

weathering steel

JOHE c Si Mn P S
B8 /% < 0.098 0.25~0.28 0.22~0.32 0.68~0.71 0.015~0.019

JLE Cu Cr Ni Fe
M4 /% 0.25~0261.25~1.28 1.08~1.24  £3ie
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JEFRE A A BRI R e o R A BRCRE, T
W73 E0CR 0.03% 1 NaCl A IC M AR E L
ARHRAE, AE R A, 1R E SC IR 10 64CCT

( 64-cycle corrosion time )
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Table 2 Components and content of rust layer

stabilizing treatment agent

oy NaHSO;, FeSO, CuS0,
JEE 53 EL /% 0.06~0.30 0.6~0.3 0.6~0.3

oy NiSO, Na,HPO, EETK
R AL % 0.5~1.5 0.5~1.2 96.4~97.4

2.3 THEEMMERENIK SR

fd %] EVO MA10 $34# B ¥ i34 ( scanning
electron microscope, SEM ) W £ 45 J2 1Y A A% 11 JE
S, JFaE 1 BC A ) RE 20 BOG IS (energy dispersion
spectrum, EDS ) 7 AH R () TC R AL A oAt . R
H A< B2 bk 20234 2E 7 (1) D/max 2200 PC % X 2%
TGS T W AR S B, BB A Cu B, LR 40
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Fig.1 Corrosion kinetic curves of Q420NH steel after

dry-wet cycle corrosion test
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Table 3 Fitted results of corrosion weight gain curve of Q420NH steel

o woAas F R’
W) FE — —— ——
£ o BB BB
KA A y=0.83x+0.62, 1~15CCT y=0.17x+2.49, 16~24CCT y=0.78x+0.61, 25~64CCT
FasEfbab y=1.13x+0.89, 1~15CCT y=0.14x+3.47, 16~23CCT y=0.81x+1.33, 24~64CCT
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Fig. 3

XRD spectra of stabilized and unstabilized specimens under different cycles of corrosion and

the content of each phase of the rust layer
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Fig.5 Microscopic morphology of stabilized Q420NH steel surface rust layer
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Fig. 6 Local magnification microscopic morphology of rust layer of Q420NH steel stabilized by 64CCT

e) 16CCT f) 28CCT

c) 2um

G
i,« e N '
¥

d) 8CCT

h) 64CCT

g) 48CCT

7 REEALER Q420NH HRAFENME R
Fig. 7 Microscopic morphology of rust layer on the surface of unstabilized Q420NH steel
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Fig. 10 Polarization curves of unstabilized and stabilized Q420NH steel at different cycles

F4 Q420NH MAREMLEIMBEMLLEH WL ZMUESY

Table 4 Parameters for fitting polarization curves for unstabilized and stabilized Q420NH steel
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2CCT -0.967 -0.997 3.601x 107 2.651x 107 12,6 17.0
4CCT -0.929 -0.976 2.542x 107 1.513x 107 17.7 30.1
8CCT -0.810 -0.883 9.701 x 107 1.194x 107 449 373
16CCT -0.786 -0.820 9.095x 107 1.411x 107 48.6 31.4
28CCT -0.598 -0.793 3.829x 107 7.365x 107 115.3 59.2
48CCT -0.474 -0.616 1.969x 10 5.103x 107 2239 86.4
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Analysis of Q420NH Steel Surface Rust Layer Stabilization Treatment and Protective

Rust Layer Formation

WANG Jiwen', YANG Jianjun™’, LI Xianggang', LUO Deng’, FAN Caihe’, LIFangfang', SHANG Chengjia’, LIU Dong’

(1. College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. College of Materials and Advanced Manufacturing, Hunan University of Technology, Zhuzhou Hunan 412007, China;
3. Technology Center, Xiangtan Iron & Steel Co., Ltd., Xiangtan Hunan 411101, China;
4. Collaborative Innovation Center for Steel Technology, University of Science and Technology Beijing, Beijing 100083, China )

Abstract: Q420NH steel surface was stabilized by using stabilizing treatment agent with main components of
NaHSO;, FeSO,, CuSO,, NiSO, and Na,HPO,, and the microstructure and formation mechanism of the surface rust layer
on the stabilized and un-stabilized surfaces of Q420NH steel were comparatively investigated by the alternating wet
dry cyclic corrosion test (CCT), and by the means of analytical tests such as SEM, EDS and XRD. The microstructure
and formation mechanism of the rust layer on the surface of Q420NH steel after stabilization treatment were compared
with those without stabilization treatment by means of SEM and XRD. The results show that in the 64-cycle corrosion
experiment, the instantaneous corrosion rate of the stabilized specimen was higher than that of the unstabilized
specimen. The main composition of the rust layer of the stabilized specimen is mainly a-FeOOH, y-FeOOH, f-FeOOH,
and Fe,0,/y-Fe,0;, and in the 64-cycle corrosion experiment, the content of a-FeOOH in the rust layer of the stabilized
specimen was 28%, which increased by 50% compared with that of the unstabilized specimen, and the content of
0-FeOOH in the rust layer of the stabilized specimen was 28%, which increased by 50% compared with the unstabilized
specimen. At 64 cycles, the content of a-FeOOH in the rust layer of the stabilized specimen was 28%, which increased
by 50% compared with that of the untreated specimen. In the rust layer of the stabilized weathering steel specimen, the
elements of Cr and Ni were obviously enriched in the combination of the rust layer with the substrate and inside the
rust layer, and the self-corrosion potential of the rust layer was increased from —0.619 V in the untreated specimen to
-0.530 V in the stabilized specimen, and the resistance of the rust layer was increased from 172 Q-cm’ to 365 Q-cm’.
Therefore, stabilization is has a good effect on promoting the formation of protective rust layer on the surface of
weathering steel.

Keywords: weathering steel; rust layer; stabilization treatment; corrosion resistance
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