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Abstract: In order to investigate the effect of pitting corrosion on the low fatigue behavior of
steel, the commonly used structural steel Q345 in China was taken as example. Through finite
element analysis and based on the micromechanical fracture criteria of cyclic void growth model
(CVGM), the low fatigue fracture initiation of the pitting corrosion steel specimens was
predicted, and the results were compared with those of intact specimens to explore the effect
mechanism of pitting on low cycle fatigue life of steels. On the basis, the effects of the
geometrical characteristics, distribution and strain amplitude of the pits on the low cycle fatigue
life of steel were studied. The results show that in comparison with uniform corrosion, pitting
corrosion can obviously change the stress distribution of steel, and further significantly reduce the

low cycle fatigue life of steel by more than 50% , which mainly due to the multiply accumulation
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of equivalent plastic strain at the fracture initiation points in the pits. When the depth and

diameter of pit reach 5% of the width and 20% of the thickness of the section, respectively, the

equivalent plastic strain at the fracture initiation points in the pits increases with increasing of pit

depth, and the low cycle fatigue life decreases accordingly. Besides, the low cycle fatigue life of

multi-pit specimens is significantly lower by 20%-30% than that of single pit ones. Furthermore,

as the strain amplitude increases, the effect of pitting corrosion on the low cycle fatigue properties

of steel increases gradually.

The equivalent thickness design method based on strength

equivalence principle can not reflect the effect of pitting on low cycle fatigue properties of steel.

Key words: steel; pitting corrosion; low cycle fatigue; cyclic void growth model; equivalent plas-

tic strain
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Fig. 5 Equivalent Plastic Strain Distribution Near Pit
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Equivalent Plastic Strain at Fracture Point
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Equivalent Plastic Strain at Fracture Point
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