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Abstract

In this study, HRB400E specimens are pre-stressed according to four different stress levels, acce-
lerated corrosion simulation experiment, mechanical property test and microscopic observation
by a stress device. The experimental results show that the corrosion degree of reinforcement
gradually increases with the increase of stress level of reinforcement. Tensile strength and yield
strength of steel bars have different degradation trends; elongation degradation is obvious, and
for steel bars with higher stress level after rust, crystalline phase structure is loose and ferrite
content increases.
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Figure 1. Soldering leads, seal insulation, test connectivity
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Figure 2. Experimental schematic
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Figure 3. Polarization curves under different stress states
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Table 1. Rebar polarization curve parameters
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Table 2. Mechanical properties of corroded steel bars subjected to different pre-stressing in the same corrosive environment
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Figure 4. Stress-displacement curve
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Figure 5. Stress-yield limit line chart
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Table 3. Stretching after breaking of steel bars with different stress levels
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Figure 6. Steel bar fracture comparison chart
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Figure 7. Energy spectrum fitting result
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Figure 8. Metallographic image analysis
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Table 4. Mechanical properties of corroded steel bars subjected to different pre-stressing stresses in the same corrosive en-

vironment
% 4. F—EMIMERRTNR 1 H RN I F IR TR
'\\\'\“\\\, MERETE IR ’ . .
st e AT 3R MPa Hehi 3 MPa k%
JRAEEN 5 475.88 635.3 28.16
K2 465.88 629.25 26.12
33 MPa 461.6 623.10 25.25
67 MPa 45536 621.10 23.43
100 MPa 450.86 616.10 22.67
150 MPa 444.84 608.21 20.61

Table 5. Degradation of mechanical index of steel bars subjected to different pre-stress levels in the same corrosive envi-

ronment
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Figure 9. Relationship between mechanical properties and stress levels
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