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A Study on the Atmospheric Corrosion and Fatigue of
Rolling Stock Structures
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ABSTRACT

In general, structural integrity of rolling stock structures should last more than 25 years. During the lifetime
corrosive degradation occurs. For structural design and diagnosis, quantitative relationship between corrosive
degradation and variation of mechanical properties such as tensile strength and fatigue strength is needed. In
this study, first of all we established the atmospheric corrosion test procedure. At regular intervals using
specimens of SM490A and SS400 on the atmospheric corrosion test bed, we carried out tensile and fatigue
tests. The fatigue strength decreases as the atmospheric corrosion period increases. And we studied the effect

of post-weld heat treatment on the tensile and fatigue behaviour.
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Table 1 Schedule for atmospheric corrosion test
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Fig. 2. Heat treatment curve Fig. 3 Corrosion test plan
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Fig. 4 Surface corrosion vs. the time of exposure to the atmosphere, SS400
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Fig. 5 Corrosion shape vs. the time of exposure to the atmosphere, SM490A



Table 2 Corrosion area ratio (%) vs. exposure time to the atmosphere

A 3704 6714 9774 12714
SS400 10 20 40 60
SM490A 50 80 90 95
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