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Abstract : Three—dimensional morphology scanning, monotonic tensile test, and fracture scanning of cold—formed
steel with 10 years of service in the industrial environment were performed to investigate the effect of corrosion on the
surface morphology and mechanical properties of cold—formed steel. The two—dimensional and three—dimensional sur—
face topography, corrosion damage parameters, stress—strain curves, mechanical property indexes, and microscopic
fracture topography of the corroded cold—formed steel were obtained. The variation rules of the corrosion damage pa—
rameters and mechanical property indexes were also analyzed. Finally, a constitutive model of the corroded cold -

formed steel was established. The results indicate that the number of corrosion pits on the steel surface decreased, and
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the morphology of corrosion pits changed significantly with the increase in corrosion degree. The proportion of the uni—
form corrosion and maximum depth of the corrosion pits gradually increased, and the surface of the corroded steel be—
came increasingly rougher. The elastic modulus, yield strength, ultimate strength, and elongation after fracture linearly
decreased with an increase of the material loss rate. The yield platform also became shorter or even disappeared. More—

over, the macrofracture and microfracture morphologies changed obviously. The established constitutive model can ac—

curately reflect the variable trend of the stress—strain curve of the corroded cold—formed steel.

Key words : corrosion ; cold—formed steel ; surface morphology ; mechanical properties; fracture
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Tab.1 Evaluation index of corrosion degree of tested parts

ppp PIRREESIEL MR SIS 2905 LRSI 20

D,../pm # pl% K pl% K pul% S, S, S, S, S,
Ao 0 0 0 0 — — — — —
A 78.3 7.6 5.6 2.0 19.08 25.50 117.36 124.71 242.07
A, 157.6 15.3 10.7 4.6 28.58 36.67 127.58 154.21 281.79
A; 191.6 18.6 12.7 5.9 30.12 41.99 156.84 168.91 325.75
Ay 213.2 20.7 13.5 7.2 41.33 52.30 182.03 197.81 379.84
As 375.0 36.4 18.5 17.9 50.15 64.13 186.33 204.52 390.85
Ag 419.2 40.7 19.8 20.9 52.84 70.09 186.91 201.63 388.54
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Tab.2 Main mechanical properties of tensile test
ik pl% f/(N-mm?) fu/(N*mm?) £,/x107 £,/x107 £4/x107 ealx107 E/(x10° N-m™) 6/%
Ay 0 292.5 330.6 159.2 15 523.6 5 800.4 5641.2 1.83 22.1
A, 7.6 279.7 3232 156.3 13 870.4 5 008.6 4 852.3 1.79 20.3
Ay 15.3 252.5 295.7 146.0 13 569.1 2 087.2 1941.2 1.73 15.8
A 18.6 220.8 265.7 129.9 11 4279 1417.1 1287.2 1.70 134
Ay 20.7 194.9 230.0 118.8 6431.2 202.8 84 1.64 12.2
As 36.4 116.1 138.7 774 2 553.2 71.4 0 1.50 59
As 40.7 94.5 108.8 64.7 1 655.8 64.7 0 1.46 4.4
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i ky ks ks
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