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Effect of the Leveling Conditions on Residual Stress Evolution of
Hot Rolled High Strength Steels by Deformation Analysis of
Leveling Process

K. C. Park

Abstract
In order to analyze the effect of leveling conditions on residual stress evolution of hot rolled high strength steels, a
numerical algorithm was developed. It was able to implement the effect of plastic fraction (intermesh) in leveling, line
tension, work roll bending, and initial residual stress and curl distribution. The effect of work roll bending on residual
stress and curl were studied by using the developed program. The validity of simulated results was verified from
comparison with the experimentally measured residual stress and curl in a sheet.
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Fig.2 Deformation and equilibrium condition of slit model during leveling.
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Fig.3 Curl and residual stress after leveling through 11 leveling work rolls with 87% plastic
fraction condition and some amount of work roll deflection.
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(a) Curl of sheet before and after leveling {b) Residual stress due to work roll deflection
Fig.4 Curl and residual stress in sheets leveled at cut to length line of a coil center.
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Fig.5 Curl and residual stress in sheets leveled at cut to length line of a coil center (simulation
results at 87% plastic fraction condition).
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