Vol.45 No.07 FEEHA
Jul. 2024 FOUNDRY TECHNOLOGY <687

e TZH AR Technology ®
DO 10.16410/j.issn1000-8365.2024.3211

400 MPa Z; Cr-Mo & &N a5 1E
SUIELINME TRIE 1T A

EHELE BLR OBRY,E OELBEHER!
(1. RARIKRE 2L RIAEFER, =& 2 650093; 2. LRALLEHEEHER o257 LY R, =d %7
6503003 3. # AR A TR 8], iL 8 # 4 338000)

W OE. AR ik S0 A A A A SR ST T — Fl 400 MPa 9% Cr-Mo & 4 1 Tiif il 9 4 HRB40OCE 1% 3 ik %
B i HRB40OE £ Hh 1 G 45 25 85 v o T J65 1ol 8 R FH 5 47 22 490 i vl R (SEM) AT X 5 4 A0 5 (XRD) 5 F B 43 i1 1 T b
WG E WIS AA R, 458 Bon , 76 2%NaCl(FT & 43 20 % W i i il 5,400 MPa 2% Cr-Mo 4 4 fh i ol #9 7 AH LE
W 38 ik 3 A B A A T S B R R 0 o e Rl K AN A 0 67 % K T A R A T ol S L I s 2 A 1
B LA T Gk A A ) SR 2 2 SO A5 B2 . M L HRB4OOE A4/ , HRB40OCE 4 A 171 85 fuft i 07 B 11 J§ ok WL 37
TG, LA /N H AR 2 il R R R ] e SR PR BE P R BT R A A T el

SCSBAR | I DR A s SR IR Ak AT

HmE S %S TG174.3+6; TB37 SERARIRAD A 3 E 4 S 1000-8365(2024)07-0687-07

Corrosion Behavior of 400 MPa Cr-Mo Alloyed Corrosion Resistant
Rebars in a Chloride Environment

HUANG lJixiang', LI Pei', YUAN Jing", LEI Ting?, YIN Shubiao'

(1. Faculty of Metallurgy and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. Metallurgy and Mining College, Kunming Metallurgy College, Anning 650300, China; 3. Xinyu Iron & Steel Co., Ltd.,
Xinyu 338000, China)

Abstract: The corrosion resistance of a 400 MPa Cr-Mo alloyed corrosion-resistant HRB40OcE steel bar and an ordinary
HRB400E carbon steel bar in a neutral chloride environment was studied through weekly immersion corrosion experiments
and electrochemical experiments. The morphology and composition of the rebar rust layer were analysed by scanning
electron microscopy and X-ray diffraction. The results show that after accelerated corrosion in a 2 wt. %NaCl solution, the
new chromium-alloyed corrosion-resistant rebar has better resistance to chloride ion corrosion than ordinary carbon rebar,
and the corrosion rate in the alternate immersion test is 67% of that of ordinary rebar. After accelerated corrosion, the
ordinary carbon rebar exhibits a thicker rust layer with a loose structure, while the chromium-alloyed corrosion-resistant
rebar exhibits a thinner rust layer with a multilayer dense structure. Compared to the HRB400 rebar, the HRB400cE rebar
has a higher corrosion potential, lower self-corrosion current, and lower electrochemical corrosion rate, exhibiting good
corrosion resistance in environments with different chloride concentrations.
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Tab.1 Chemical composition of the two experimental rebals

(mass fraction/%)

Rebal C Si Mn P S Cr Mo Cu Ni
HRB400E 0.20 0.40 1.20 0.023 0.018
HRB400cE 0.12 0.38 1.14 0.013 0.003 0.95~1.05 0.15~0.25 0.45~0.55 0.40~0.50

B 1 4R B i 41 40 . (a) HRB40OE; (b) HRB400cE
Fig.1 Microstructure of the rebals: (a) HRB40OE; (b) HRB400cE



(EEEFARN07/2024

HER %400 MPa 5 Cr-Mo & £ L it R 5 £ SR TR I8 T RO RS 14T 4 689+

MU o 5250 A Jo A2 ST i 43 B R 2% 1 3.5% (1% NaCl
VW, S IR BE 25 °C A AT R A 2 DU 3K i A
AR S AT RS R, FRR R THIRRE 5 AT B0 L6 A
S5 SR A AR AL TR AE -1.2~1.0 V {E B4, 3
FHE N 1 mV/s, LAk 22 BT I 3 A 450255 16
0.01 Hz~100.00 kHz, il & &5 F F H Zview # {4 k17
T

Fi 8 YB/T 4367-20 145N i 7F 25 8 v Jig 1ok
IR T bR HEHEAT R B T S5, ) 9 mmix
50 mm F9 AT 2R FH 5T 4 4320 2% 1 P NaCl % i
VB R T8 b i, 0 T B SR (45+2)°C 1B B (0%«
10%)RH,, 5256035 5 0 288 ANMIEHR JF ], 451N 35 JH
W4 1 h, P BN E IR 0 0= R ] 24 12 min, T
S IR] R 48 min,, S 6 A6 AR AR UK B R AR
ZER KRS IRIR Ve FR . SEnd R i R A 72
PR 1R, SEERES A S LA O =X 25 Bl 85 1R
BRANE SR G TEBREE (500 mL £5/2 +500 mL 7E 1%
7K+3.5 g 7S UK 56 DU ey b AT 5 Uk, R FH R VAT
R AR S Z LS R H VEGA-3SBH A4
R GOULES, 8524 U SR H D/Max 2200 A X it
LATIAGHEAT 73 HT o

2 LWERKDH

21 BrhEphk

2 o 1 2 Fiad i o1 35 ol 2 Bl S 49 R
AR L R T P B ALA R B R T LU
i1 ,400 MPa ¢ Cr-Mo £ & fL it i 34 fFHRB400CcE i
FE Y J8 o 2R 1 3% 38 89 /15 HRB40OE W A%, 76 5256

6

wn
T

=2 . hl)
s

g

]
T

= HRB400E

« HRB400cE
——HRBA400E fitting curve
— HRE§4llllcE flitting curve

6 12 24 72 144 288
Time/h

Pl 2 7 6 0 T o 3y 2
Fig.2 Corrosion rate curves of the two kinds of test rebals
during alternate immersion corrosion tests
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Fig.3 Corrosion morphology of two test rebals before (the left) and after (the right) removal of rust after different durations of
corrosion: (a) HRB40OE, 72 h; (b) HRB400E, 144 h; (¢) HRB400E, 288 h; (d) HRB400cE, 72 h; (¢) HRB400cE, 144 h;
(f) HRB400cE, 288h
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Fig.4 Surface morphology of two types of rebals rust layers after different corrosion durations: (a) HRB400E, 72 h; (b) HRB40OE,
144 h; (c) HRB40OE, 288 h; (d) HRB400cE, 72 h; () HRB400cE, 144 h; (f) HRB400cE, 288 h
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Fig.5 Cross-sectional morphology of the rust layer after corrosion for 288 h: (a) HRB400E; (b) HRB400cE
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Fig.6 XRD patterns of the two test rebals after alternate
immersion corrosion tests
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Fig.7 Polarization curves of two types of rebal in different concentrations of NaCl solution: (a) 2 wt. %NaCl solution;
(b) 3.5 wt. %NaCl solution
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Fig.8 Nyquist plots of two types of steel in different concentrations of NaCl solution: (a) 2 wt. %NaCl solution; (b) 3.5 wt. %NaCl
solution
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Fig.9 Bode diagrams of two types of rebal in different concentrations of NaCl solution: (a) 2 wt. %NacCl solution; (b) 3.5 wt. %NaCl
solution
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