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Fig. 1 The composition of Cellular Automata
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Fig. 2 Three-dimensional cellular neighbor type
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Fig.5 Sample size diagram
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Table 2 The diameter of specimens after corrosion at different time intervals (mm)
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Fig. 12 Comparison between experimental results and predicted results
corrosion behaviour of novel high carbon rail steels in
4 Z5ig simulated cyclic wet-dry salt fog conditions[J]. Cor-
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Simulation of Uniform Corrosion Process of U71Mn
Hot-rolled Rail Based on Cellular Automata

Yunlai Sun' Zhenghong Fu' Yanan Hu' Yuxuan Liu' Zefeng Wen® Qianhua Kan'
("Applied Mechanics and Structure Safety Key Laboratory of Sichuan Province, School of Mechanics and
Aerospace Engineering , Southwest Jiaotong University, Chengdu, 611756)

(* National Key Laboratory of Rail Transit Transportation system , Southwest Jiaotong University , Chengdu, 610031)

Abstract The impact of environmental corrosion on rail service operations poses a direct safety
threat. Therefore, the quantitative characterization of rail corrosion damage is of great significance for e-
valuating rail reliability. Uniform corrosion experiments on U71Mn hot-rolled rail samples in a 3.5 wt. %
NaCl solution at room temperature were first carried out. Changes in the diameters of two samples with
corrosion time were measured. According to the experimental results, the corrosion mechanism of rail
samples in the 3.5 wt. % Nacl solution was analyzed. A corrosion model employing cellular automata was
developed to simulate the uniform corrosion behavior of rail samples in the NaCl solution. The corrosion
rate was quantified by tracking sample diameter changes through the cellular automaton simulation over va-
rying corrosion time. A unified prediction formula for different sample diameters with corrosion time was
established. Results revealed an average relative error of 8. 7% between predicted and measured data, indi-
cating the efficacy of cellular automata in accurately simulating the uniform corrosion process of U71Mn
hot-rolled rail samples.

Key words U71Mn hot-rolled rail, uniform corrosion, cellular automata, corrosion prediction





