Prediction of Edge-cracking Generation in Cold Rolling
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Abstract
The rolling of flat slabs or sheet metal is probably the most advanced technique of metalworking technology. In spite of
this very intensive activity, the problem if edge cracking has not been resolved. Although edge cracking is a major
industrial problem, relatively little well-documented experimental work has been published on subject. Despite the
paucity of exact experiments, it is reasonably certain from published data that three causes contribute to its occurrence;
(1) limited ductiﬁty of the rolled material (2) uneven deformation at the edges and (3) variations in stresses along the
width of the rolled material, particular near the edge. The present study was carried out to show the generation of edge

cracking using ductile fracture criteria and FE-simulation.

experiments of steel strip.
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The validity of simulated results was verified by rolling
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Fig. 1 Lay out of tandem-mill for cold rolling
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Table 1 Condition of 6 high-mill for strength analysis

Condition Value
Rolling type 6 H-IMR shift

Modulus of elasticity of roll (GPa) 220

Poisson’s ratio of roll 0.3
Density of roll (kg/mm®) 7.86E-06

Friction coefficient 0.03
Shifting length of IMR (mm) 375
Bending force (ton) Fue 20
Fivr 75

Fig. 2 FE-model of 6 high-mill for strength analysis
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Fig. 3 Roll crown of work-roll in cold rolling
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Table 2 Condition of rolling process for edge crack

Condition Value
Roll diameter(mm) 400
Width length (mm) 1050
Flow stress (MPa) o =9.81x100.5(0.001+£)"'"
Rolling pass (mm) t,=2.3 l t,=1.438
Roll speed (m/min) V,=44.61

Tension (MPa) T,=56.81 [ T,=142
Friction coefficient 1,=0.028
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Fig. 4 Edge-cracking after cold rolling
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Fig. 5 Distribution of damage in width direction
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Fig. 6 Generation of edge-crack in rolling process
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