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Surface Reconstruction Method and Tensile Property
Analysis of Corroded Steel
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Abstract:  Corrosion is the main cause of mechanical property degradation of steel structure. Therefore, an accelerated corrosion
test was carried out using samples from the angle steel of the transmission tower. Samples with different degrees of
corrosion were selected as the research objects. The surface morphology data of the samples were collected with the
help of three-dimensional scanner, and the variation rule of the macroscopic corrosion index (thickness of rust layer)
and the microscopic index (fractal dimension) with the corrosion degree was analyzed. According to the fractal
properties of the surface of corroded specimens, a method was proposed to simulate the surface of corroded specimens
by using random midpoint displacement method to construct fractal Brownian surface with corrosion rate, thickness of
rust layer and fractal dimension as indexes. Based on the statistical data of the three-dimensional contour surface of the
corroded specimen, three-dimensional models of the corroded specimens were established, and the mechanical
properties of the models were simulated by ABAQUS software. The results show that the proposed method based on
fractal brownian motion (FBM) can effectively introduce the corrosion index into the corrosion model and provide a
feasible method for evaluating the tensile properties of non-uniformly corroded steel.
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Fig.1 Transmission tower angle steel

specimen (unit: mm)
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Fig. 2 Setup of accelerated corrosion test
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Fig.3 Surface profile measurement of

corroded specimens
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Fig. 4 Surface 3D scanning of corroded specimens

under different corrosion days
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Fig.5 Division of corroded layer in cross section of

corroded specimen
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Fig. 6 Relation between thickness ratio of each layer

and corrosion rate
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Fig. 7 Schematic diagram of box dimension method
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Fig. 8 Relation between fractal dimension and

corrosion rate
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Fig.9 Schematic diagram of random midpoint

displacement method
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Fig. 11 Surface morphology of corrosion models
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Fig. 14 Failure modes of the corrosion models (unit: mm)
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