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Experimental Study on Influence of Corrosion on Mechanical Index of
High Performance Steel Q550E

PENG Jian-xin, ZHANG Wei, YANG Yi-ming, XIAO Lin-fa, ZHANG Jian-ren
(School of Civil Engineering, Changsha University of Science and Technology, Changsha Hunan 410004, China)

Abstract: To study the influence of corrosion on the mechanical index of high performance steel Q550E, 30
high-performance steel specimens are fabricated and divided into 5 groups with a designed mass corrosion rate
of 0,5% , 10% , 15% and 20%. The accelerated corrosion test with different degrees and the tensile test on
these steel specimens are conducted, and the corroded specimens are scanned by FARO 3D laser scanner in
the laboratory. The constitutive relation model is established considering the influence of corrosion. The
degradation degrees of the mechanical index of high performance steel Q550E and ordinary steel Q235B is
compared and analyzed at same corrosion rate. It is concluded that (1) The yield strength, the tensile
strength, the percentage elongation and the elastic modulus of high performance steel Q550K gradually
decrease as corrosion rate increases, the depth of corrosion pits at surface of corroded specimens increases
and appears ellipsoidal type and saddleback type, and the corrosion pits develop into local large pit when the

corrosion rate increases up to 209% ; (2) the ductility of the steel specimens reduces and the failure mode
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varies from ductile to brittle as the corrosion rate increases in the stress-strain curve of corrosion specimen,
the yielding plateau of Q550K steel material shortens gradually to disappear, and the critical mass corrosion
rate is obtained while the yielding plateau disappeared; (3) the high performance steel has greater ability to
resist corrosion degradation and distortion than ordinary steel when at same corrosion rate.
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Tab.1 Chemical composition of Q550E steel (unit: % )
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Fig. 1 Dimensions of specimen for tensile test (unit; mm)
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Fig.3 3D scanning images of corroded specimens
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Fig.4 Fracture section modes of corroded specimens
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Tab.2 Tensile test data of corroded steep specimens
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B20 20 20.37 5248  583.2  0.90 12.34 157.6
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Fig.5 Load-displacement curves of partial corroded specimens
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Fig. 6 Relationship between mechanical property of corroded specimen and mass corrosion rate
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Fig.7 Constitutive relation models of corroded specimens
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