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Effect of process parameters on propagation of edge crack
in the cold rolling

X. Z. Cui, S. H. Lee, S. J. Lee, J. B. Lee, B. M. Kim

Abstract

Edge cracks in cold rolling always influence to the quality of productions, while the "V" shaped cracks were propagated
by passing the roll gap. We set up the sizes and shapes of initial cracks in simulation according to the references from real
productions. Different to in hot rolling, the cracks in cold rolling couldn’t be reduced from propagation automatically after
generated, even if these could be reduced by changing the process parameters. In this paper, we described the affections of
process parameters on the propagation of edge cracks, such as reduction ratio and tension. We predicted that the
dependence of the cracks propagations of changing of process conditions and expected to gain the smaller edge cracks. By
raising the reduction ratio, the cracks were propagated increasingly in both transverse and rolling directions. And as
tension raise, the cracks became propagated in both directions in which transverse direction was less effectively.
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Fig. 1 Generation of edge crack in cold rolling

And FE-simulation model
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Table 1 Rolling pass schedule
Case 1 2

Thickness Initial 1.32 1.386

(mm) Final 0.776 0.819

Reduction ratio (%) 41.2 40.1

I FE-Simulation 1 | Experiment

Case1
R=41.2%)

Case?
R=41.1%

Fig. 2 Comparison with FE-simulation and

experiment
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Fig. 3 Variation of crack length according to Akt

reduction ratio . )
Table 2 Condition of tension in coid rolling process
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Crack shape
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Fig. 6 Shape of final crack
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