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Fundamental research of corrosion fatigue at galvanized steel
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In order to establish the design method of corrosion fatigue at hot-dip
galvanized steel, the fatigue crack initiation and its propagation were analyzed. The
microstructures due to the reduction of the fatigue strength and the corrosion fatigue strength were

identified. Regardless of the presence or absence of corrosion, the microstructure due to
decreasing fatigue strength in the low cycle region was the allo¥ layer in the ?alvanized layer. On
the other hand, that in the high cycle region was the pure zinc layer in the galvanized layer. In
the corrosive environment, the galvanized layer oxidized, and its hardness increased. From these
results, the increase of fatigue strength under the condition of high humidity was caused by
delaying the occurrence of cracks by formation of the oxide layer. It suggests that corrosion
fatigue can be suppressed by controlling the microstructure of the corrosion product under a
corrosive environment.
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Fig. 1 Schematic diagram of the
experimental equipment for the

controlling humidity. [2]
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Fig. 3 S-N curves of specimens. [3]
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Fig. 4 SEM photographs of fatigue
fractures at galvanized steel in (a) low
cycle fatigue and (b) high cycle
fatigue. [3]
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Fig. 4 S-N curves of GS materials under
atmospheric humidity and RH = 80%. [2]
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Fig. 5 SEM images of the fracture surface
in GS materials in (a) middle cycle fatigue
and (b) high cycle fatigue under the
condition of RH = 80%. [2]
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Fig. 6 The relationship between the number
of cycles to failure and oxygen content at
the surface of the galvanized steel.
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