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Experimental Study on the Effect of Simulated Northern Acid Rain on the

Corrosion Mechanical Behavior of Q235 Steel
ZHANG Tong" *, LIU Hai-qing", LV Xue-tao’
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Abstract: In order to study the influence law of northern acid rain on mechanical properties of concrete -filled steel tubular members , it is
necessary to study the change law of mechanical properties of steel tube with different corrosion degree under acid rain corrosion condition.
Hence, referring to the chemical composition of acid rain statistics over the years in Dalian City, the method of indoor accelerated corrosion
with artificially prepared simulation acid rain solution was used to carry out monotonic tensile test on 0235 steel. Results showed that rust pits
were easy to form on the steel surface after acid rain corrosion. The fracture of tensile coupons with low corrosion rate (8 < 10%) was mainly
normal fracture failure, while the fracture of tensile coupons with high corrosion rate (25% = B8 = 15%) was mainly oblique fracture failure.
Meanwhile, the yield strength, elastic modulus, ultimate strength, and elongation percentage of steel afterempirical acid rain corrosion
decreased with the increase of corrosion rate, while Poisson’ s ratio increased with the increase of corrosion rate. Based on the test data, the
simplified empirical calculation formula of the mechanical properties index of Q235 steel under the condition of simulated acid rain corrosion
condition was regressed, which could provide theoretical basis and scientific basis for the design and structural safety assessment of concrete -
filled steel tubular composite structure in acid rain area.
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Table 1 Test parameters and test results of

tensile specimens

i t/ my/ my/ B/ EJ/ f/ S/

&8/ %
s mm kg kg %  GPa MPa MPa °

S-0-a 3 1254 1254 0 164.1 386.7 429.3 0.275 25.5
S-0-b 3 125.1 1251 0 160.7 386.8 442.7 0.289 21.8
S-0-c 31249 1249 0  141.2 368.8 414.7 0.297 25.5
S-5-a 3 1252 118.6 5.3 150.0 358.4 417.6 0.306 21.8
S-5-b 3 1243 117.5 5.5 153.7 344.6 3959 0.240 29.1
S-5-¢ 3 126.6 119.5 5.6 1455 359.9 424.5 0.256 20.4
S-10-a 3 125.7 111.8 11.1 144.1 358.0 431.3 0.271 23.6
S-10-b 3 1254 111.7 109 152.3 357.7 431.0 0.295 21.8
S-10-c 3 1259 111.7 11.3 140.7 360.9 429.6 0.276 23.6
S-15-a 3 124.8 1045 16.3 140.2 339.5 396.9 0.294 18.2
S-15-b 3 123.8 103.5 16.4 141.2 336.7 403.0 0.313 20.8
S-15-¢ 3 1252 1049 16.2 140.0 335.4 3954 0.264 18.2
S-20-a 3 123.0 98.5 19.9 136.2 289.3 3452 0.285 12.7

S-20-b 31247 100.2 19.6 135.5 282.1 337.2 0.297 14.2

S-20-c 3 1249 99.9 20.0 129.7 290.7 336.6 0.309 12.7
S-25-a 3 1248 93.6 25.0 134.8 304.3 378.9 0.342 10.7
S-25-b 3 1259 94.1 253 138.7 304.2 363.6 0.338 9.7
S-25-¢ 3 1253 941 249 140.0 307.3 3529 0.296 8.5
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Fig. 3 Comparison of surface micro morphology of the tensile specimens with different corrosion rates
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Fig. 4 Comparison of the tensile specimens with different corrosion rates before and after fracture
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Fig. 5 Comparison of tensile fracture morphology of the specimens with different corrosion rates
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Fig. 6 Stress-strain curves of the corroded steel
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Fig. 7 Relationship between yield strength, elastic modulus, ultimate strength, Poisson ratio, elongation and
corrosion rate of the corroded steel
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