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Mechanical property tests on cold-formed thin-walled steel materials with rust loss

XU Shanhua, LI Rou, SU Chao, ZHANG Zongxing

(School of Civil Engineering,Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract; The influence of different corrosion degree and type on the mechanical properties of steel was studied by
tensile test of the standard specimen of the cold-formed thin-walled c-type purline with nine years of service in the
industrial environment. By comparing the relationship between the mechanical properties, including the fracture
morphology, stress strain curve and mechanical property index, and rust damage degree of damaged steel, the
constitutive model of cold bending thin-walled steel was established, and the effect of corrosion on the mechanical
properties of different materials was compared with the finite element analysis. The results show that the fracture
form of the pitting specimen was a single fracture, and the overall corrosion was diversified ; oblique breaking, arc
breaking, and staircase break. Pitting specimens all showed the yield platform,the necking segment disappeared,
and only when the corrosion rate reached 36. 14% , the yield platform disappeared and the brittle fracture occurred.
The yield, ultimate strength, elongation, ultimate strain, and modulus of elasticity decreased with the increase of
corrosion degree. When the corrosion rate was 36% , the strength decreased about 40% , and the elongation
decreased about 70% . The effect of total corrosion on strength was higher than that of pitting corrosion, and the
effect of pitting on yield platform length and elongation was greater than that of total corrosion. The effect of rust on
the mechanical properties of cold-formed materials was higher than that of hot rolled materials.
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Tab.1 Evaluation index of rust damage degree

Ui S Stu o/ mm hy/mm D/ %
Al — — 2.9 2.900 0
A2 -2.917 12.986 2.9 2.462 15.10
A3 -2.055 7.646 2.9 2.583 10.93
A4 -1.893 6.324 2.9 2.301 20. 66
A5 -0.014 2.533 2.9 2.370 18.28
A6 -0.082 2.768 2.9 2.150 25.86
A7 0.045 2.393 2.9 1.852 36.14
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Tab.2 Main mechanical properties of tensile test
= Dy/%  f/(Nemm~?) f,/(N-mm™?) & £, es/% E/(10°N-m~2)  §/% K/ %
Al 0 224.55 356.13 0.002 5 0.174 8 1.19 2.20 40 0
A2 15.10 218.36 338.78 0.002 0 0.080 1 0 1.73 9 4.87
A3 10.93 208.37 320.57 0.002 0 0.095 6 0 1.71 10 9.99
A4 20. 66 190.33 340.78 0.002 0 0.091 5 0 1.79 7 4.31
A5 18.28 200. 60 329.63 0.002 1 0.172 8 0.47 1.78 30 7.44
A6 25.86 165.35 270.53 0.001 9 0.110 8 0.30 1.67 20 24.04
A7 36. 14 139.55 225.57 0.002 0 0.059 3 0 1.78 12 36.66
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