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=1 HRB400%N. 1*5WF0 2" AL F R
Table 1 Chemical composition of the HRB400 steel and the modified steels %
WA C Mn P S Si Ni Cr Cu \ Ti Fe
HRB400 0.200 1.570  0.024 0.017 0.570 0.040  0.080  0.020 0.054 0.002 97.423
1 0.200 1.570  0.024 0.017 0.570 0.040  1.530  0.020 0.054 0.002 95.973
2" 0.190 1.570  0.024 0.017 0.560 0.040  3.020  0.020 0.054 0.002 94.503
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PHAR FEL I %85 B R 1 mA B A5 1R F A R B 3 A5
RIEFA 100 kHz~10 MHz, BHHTI A5 S 1H{E N 10 mV 1E5%
Weo DESEFFFH ZsimpWin BAEIAT M. I8 Y PREE IR
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Fig. 1 Open circuit potentials of alloy steel

samples vs test time
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Fig. 2 After immersing 72 h, the open circuit potentials of
alloy steel samples vs. test time
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Fig. 3 Polarization curves of steel samples in 0.01

mol/L NaHSO; solution.
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F2 $M7E£0.01 mol/L NaHSO: AR RIS HIBILESE
Table 2 Electrochemical parameters of steel samples in

0.01 mol/L NaHSQO; solution

B Leond b b./ R,/ Vi
R n;V (pA- (mV- (mV+ Q- (mm*
cm™) dec™) dec™) cm’) a’')
HRB400 —-461 21.6 30 -70 423 0.2534
1 -430 12.5 39 -65 847  0.1466
2 =369 9.10 43 -64 1234 0.1067
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Fig. 4 EIS of alloy steel samples in 0.01 mol/L NaHSQO; solution
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Table 3 EIS fitting parameters of steels

U (QIZmﬂ ?LF/ " (Qi/mw
HRB400 252.4 780.2 0.82 325.3
1 2498 765.1 0.83 343.1
> 249.1 581.7 0.85 46722

Fig. 5 EIS equivalent circuit
of steels in 0.01 mol/L
NaHSO; solution
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T TS oy A ) 2R D DN , U PH AR DR s . 1T R
F BRI vl =4 5 W TR SR R BT LUE 3 FAIAE 0.01 mol/L
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Fig. 6 Surface appearances

of steel rebar after dry/wet
cycles test for 72 h
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Table 4 Steel corrosion performance after dry/wet cycle
test for 72 h

SR WIHTE/ REfE EEE PR
g g (mm-a™) (mm-a™)

26.1257 0.8745 4.9037

HRB400  26.2253 0.8869 4.9016 4.9014
26.4040 0.8863 4.8988
26.4008 0.5400 3.0204

1 26.4454 0.5418 3.0156 3.0217
26.3815 0.5449 3.0292
25.9974 0.3673 1.9502

2" 25.7845 0.3706 1.9580 1.9550
25.9453 0.3695 1.9569

19 2 3 RN LE 0.01 mol/L NaHSO, AW JH3= 72 h )5 & ih
FEWI XRD &, 1T L, HRB40O 89 /5 1445 /2 11 32 2 i 4
Fe05.Fe;0. . B~FeOOH .y-FeOOH } /b [ a—FeOOH FIE
SEW, Cr & &N T &4 Fe0s. Fes0., f~FeOOH , y—
FeOOH il /b i 4F & &84k & W 2 51, 3 A I 31 K 6 7 o
FeOOH, a-FeOOH HAG AR ML ALA TG ME A R AT RIS T
B, 2 HA G M B 5 1= X UL BH A v s iy
CrotEZ 5 TR, B T 2A R EH E‘J}‘%’@F%,
REALG T80 118 J8 ok 23R, 3k AT T 2 T 10 %) b >R
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Fig. 7 Surface appearances of steel
rebar after removing
corrosion product
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Fig. 8 Corrosion rate of steels in 0.01 mol/
L NaHSO; solution after dry/wet cycle test
for 72 h
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Fig. 9 XRD of steels after dry/wet cycle test for 72h
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Corrosion behavior of new low alloy corrosion resistance rebar

LIU Ming, CHENG Xuequn, LI Xiaogang, XING Pei, HONG Yuanyuan, WEI Zibo

Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China

Abstract The electrochemical methods of the potentiodynamic polarization, the electrochemical impendence spectroscopy and the dry/wet

cycle corrosion test are employed to investigate the corrosion behavior of the Cr modified HRB400 carbon steel rebar in 0.01 mol/l. NaHSO;
solution. The open circuit potential of the Cr modified steel shifts in the positive direction as compared with the HRB400 carbon steel; The
results of the polarization curve show that the corrosion current density of the Cr modified steel is decreased, the polarization resistance is
increased and the corrosion rate is declined. After the dry/wet cycle corrosion test for 72 h, the corrosion morphologies of the HRB400 steel
and the Cr modified steel see a uniform corrosion, the addition of the Cr element can significantly reduce the corrosion rate of the HRB400
steel rebar.

Keywords alloy; open circuit potential; electrochemical impedance spectroscopy; potentiodynamic polarization; corrosion rate
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