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Figure 1 Mechanical properties test instrument

and specimen size
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Table 1 Mass fraction of Q345 bridge steel %

w(C)  w(Si) w(Mn) w(P) w( S)

w(Nb)  w(V)

w(Ti) w(Cr) w(Ni) w(Cu) w(N) w( Mo)

0.16 0.24 1.47 0.03 0.02 0.07 0.15

0.20 0.30 0.50 0.30 0.01 0.10
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Table 2 Corrosion rate of steel plates

=i JETRETAR  EER RS
fif i /h ikt /g ikt /g %
1 348.75 346. 90 0.53
4 347.49 343.26 1.22
12 348.62 340. 01 2.47
48 347.83 333.47 4.12
72 349. 56 332. 15 4.98
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Figure 2 Engineering stress-strain curves of different

corrosion rate
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Figure 3 Tensile fracture diagram of corroded specimens
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Figure 4 Comparison of true stress-strain curves and
engineering stress-strain curves of specimens

at different corrosion condition rates
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Table 3 Fitting parameters of J-C model

AR HERE E ARG AR AR
% E/GPa A /MPa Z¥ B /MPa $5%(n
0 213.55  462.75 775.71 0.59
0.53  210.86  459.92 744.55 0.61
1.22  208.51  450.71 747.38 0.61
2.47  204.92  446.26 725.01 0. 60
412 198.59  437.89 748. 87 0. 59
4.98 190.20  431.19 739. 02 0.58
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Figure 5 Parameter fitting of J-C model at different corrosion rates
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Figure 6 Finite element model of quasi-static

tensile specimen
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Figure 8 Comparison of simulation and test curves of Q345 bridge steel at different corrosion rates
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Tensile Finite Element Simulation of Q345 Bridge Steel with Strong Corrosion
Based on J-C Model

ZHANG Hao, QIAO Wenjing, YANG Fan, ZHU Haoyun
( School of Civil & Architecture Engineering, Xi‘an Technological University, Xi‘an 710021, China)

Abstract: In order to study the variation law of stress flow of bridge steel Q345 with strong acid corrosion, 18
Q345 bridge steel specimens were immersed in 36% industrial hydrochloric acid for 0, 1, 4, 12, 48 and 72
h, respectively. The engineering stress-strain curves were obtained by quasi-static tensile test.The true stress—
strain curve before necking was fitted by Origin software, and the elastic-plastic constitutive relation of strong
corrosion bridge steel 0345 based on J-C model was obtained.On this basis, ABAQUS finite element model
was established and the damage evolution of flexible metal was added to simulate the stress flow law and neck—
ing failure of steel plate, and the influence of different strong acid corrosion time on the mechanical property
degradation of bridge steel Q345 was analyzed.The results showed that the elastic modulus of bridge steel Q345
with corrosion rate of 0.53%, 1.22%, 2.47%, 4. 12% and 4. 98% decreased by 1. 26%, 2.36%, 4.04%,

7.01% and 10. 93%, respectively, and the yield strength decreased by 0. 61%, 2. 61%, 3. 56%, 5. 37% and
6.82% , respectively, the ultimate strength decreased by 0.42%, 2.31%, 3.57%, 4.58% and 6.42%,

respectively. The results showed that the decline rate of mechanical properties of bridge steel plate was
relatively slow when corrosion time exceeded 12 h. J-C constitutive model could well simulate the stress flow of
bridge steel under strong corrosion. The ductile degradation behavior of strongly corroded steel could be accu—
rately simulated by the flexible damage evolution.

Keywords: strong corruption; bridge steel Q345; J-C constitutive model; finite element simulation;

flexible damage



