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Fig. 2 Sketch for healing process of internal void defects by deformation and welding
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Study on mechanism of flake initiation based on the cohesion method
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(1. School of Mechanical and Power Engineering, Henan Polytechnic University,Jiaozuo 454000, Chinaj;
2. National Engineering Research Center for Equipment and Technology of Cold Strip Rolling.,
Yanshan University, Qinhuangdao 066004, China)

Abstract: Based on the previous experimental studies, a finite element model of flake initiation was
established. The theories of cohesive strength,hydrogen pressure and stress induced hydrogen diffusion
were coupled in this model. The effects of hydrogen content, crack length and multi-crack coupling on
flake formation were studied. Meanwhile, the critical hydrogen concentration and its changing trends for
flake formation under different conditions were determined. The results show that hydrogen is of
important effect on the initiation of flakes. During the process of flake formation,a high concentration of
hydrogen was accumulated at the crack tip,which is greatly reduces the cohesive strength,o{:;eel. As for
a single crack,the critical hydrogen concentration of the flake initiation gradually decreases ahd tends to
a steady value with the crack length increasing. When a plurality of dense small cra(;k\\arypresent at the
same time,the small cracks tend to form large cracks because of the effect of strét%g\co{lpling, while the
distal cracks has less influence on the flake initiation. For multiple crarak%\, the critical hydrogen

concentration at the flake initiation tends to decrease linearly with the ingg/ L /o(the number of cracks.

Key words: flakes initiation; the theory of cohesion zone modelliag; }ﬁ@)g/en accumulation under the
stress gradient; hydrogen pressure theory;multi-crack ):\
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