55 44 %55 3 10 W g fl %K Vol. 44, No. 3
2023 46 A IRON STEEL VANADIUM TITANIUM June 2023

LN T hA )
SEIFET 600 MPa 4% 1 M 57
BT AR

FOFL R BLEEHLE AL e

(1. R T R2E4 56000 TR0, 8 B 650093; 2. BrAi e A3 A 7, 7178 #i4y 338001; 3. ERHHIG
EEELRER, =~ B 650033)

O LIEE 600 MPa 2% =i iR AN ) HRBGOOE FlZsad A4 A5 I 114 [R) 9 53 it oo A A ikt e 42, o 1t ) 10095
ﬂ‘ﬂﬁt% HALEIRES . R HT AR FE AR T EERIE T Cr. V XF 600 MPa 2L (h4K 7 B 1l 1704 .

2 LR, ik A 4 A I AR SEIE R F DL [ 4= A DR T Bk R AR FHAR B T db e V. Cr oo & A 13 R FH AE A%
AR C1 T8, ARGERSIEARKE T, 360 h EI IR J5 Tt (h 9 55 1 TIusi R R e Cr-V AR R e VR T R ki 37 H
A2 PR Dl RS B T, Bl A IR RS, A ok R T B IS A T el A B A S I B (L S B T, 7R IR
Bl Pk P R i ot BE O S5 B O B VR TE RACE T AN 8 ok e A AR 2R, TR PR 5 S B Sl ) R o-FeOOH
K y-FeOOH (4 FL B &5, HNEZH IR MA =Y FeCr,0, B4, BN T WK Z M 8U% AR E M

S 5217: 600 MPa it i H9A75; 5 T 74y Wt it SRS I nhs Cr-V AR "L
HEIS 25 TF76,TU375 MERRER: A SCESRS:1004-7638(2023)03-0123-08 4 E
DOI: 10.7513/j.issn.1004-7638.2023.03.019 FREEFE (FiRARSS) #RIREG (OSID) : igujﬁi
B
B

Study on the corrosion behavior of a 600 MPa corrosion-resistant steel
bar in a chloride environment

Li Pei', Yuan Jingz, Huang Jixiangl, Yan Bo', Yin Shubiao'", Lei Ting3

(1. School of Material and Metallurgical Engineering, Kunming University of Science and Technology, Kunming
650093, Yunnan, China; 2. Xinyu Iron and Steel Group Co. , Ltd., Xinyu 338001, Jiangxi, China; 3. Kunming Metal-
lurgy College, Kunming 650033, Yunnan, China)

Abstract: The effect of Cr and V elements on the corrosion behavior of the ordinary 600 MPa grade
high-strength seismic steel bar HRB60OE and the same grade corrosion-resistant steel bar after alloy
regulation was studied by the cyclic immersion tests, electrochemical tests, surface analysis, and phase
analysis in a chloride environment. The results show that the addition of corrosion-resistant alloy pro-
motes the formation of bainite in the matrix and slows down the corrosion process of the ferrite anode.
The synergistic effect of V and Cr elements can hinder the infiltration of CI', effectively delaying the
growth rate of the rust layer, and the corrosion rate of corrosion-resistant steel bars decreases after 360
hours of cyclic immersion. Under the control of Cr-V elements, the self-corrosion potential of the elec-
trochemical properties of corrosion-resistant steel bars increases, while the potential shifts positively
after passivation, and the corrosion current density decreases. The AC impedance value of the corrosion-
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resistant steel bar is significantly improved after passivation, and it shows excellent corrosion resistance
in the alkaline environment of concrete. The regulation of alloying elements improves the phase com-
position of corrosion products of the steel bars. The proportion of a-FeOOH and y-FeOOH in the later
corrosion products of the corrosion-resistant steel bars is higher and the internal rust layer is enriched
with spinel-structured product FeCr,O,, which increases the density and stability of the internal rust
layer.
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Fig. 1 Microstructures of HRB600cE (a) and HRB60OE
(b) bars by electron microscope
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Fig. 3 Corrosion profile of the outer rust layer at different immersion time of HRB600cE
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Fig. 4 Corrosion profile of the outer rust layer at different immersion time of HRB600E
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Fig.5 Micromorphology of the rust layer and XRD after 144 h and 360 h immersion
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Table 2 Chemical compositions of the compact rust

JTCE i b/%
i B /h

Cr \" Fe Cl

144 5321 0421 0.254 93.684 0.320
HRB600cE

360 30.835 0.158 0.301 67.726 0.980

144 12.822 0.023 84.341 2.267
HRB600E

360 27.942 0.331 69.033 2.182
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Fig. 6 XRD results of the rust layer components of HRB600cE(a) and HRB600E(b) rebars for
different corrosion times
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Fig. 7 Polarization curves of HRB600cE and HRB60OE
rebars in a 2.0% NaCl solution
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Table 3 Fitting results of the polarization curves of
HRB600cE and HRB600E

FARAS E.../mV N ) E/mV
HRB60OCEF LA 7S 683 1.34 0
HRB600cEfifb 5 623 0.78 29
HRB60OEJF A 7% 765 4 0
HRB600EA{k 5 734 3.32 0
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IR 2 42 K /N K & & HRBG60OCE 4l 1k 24 h>
HRBG60OE 4fi 1k 24 h> HRB60OCE J5& i & >
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Fig. 8 Nyquist plots of HRB600cE and HRB60OE rebars
in a 2% NaCl solution
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(5 A 8 HiHE ) HAT, Fi4 A R4 a] 28 HeAR S5V R 52 565 B BN e 5 O O T4
AT AR D AR B A0 4 [ B S IUBR AT (IR BRI G 7 T 2 S s 7B M il o

S A BT BE F RO, BTERRTHIVBRRERR (KA G S SRR DT RE ), A PUBRRE B ¢
T2 00 TR UM PR R IR S AR B R A

BT BEri IR RIS %, ST TR AMEAER 1, O AR PR VR R Y
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BENOTTE BERRIE A IR G BB T 2588, s PUBRRE R ity & S5 | SURIRBE ST, AT T
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