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Elasto-Plastic Finite Element Analysis of Strip Curvature and Internal Stress Imparted

by Roller Leveler
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Synopsis :

An elasto-plastic finite element analysis has been performed to estimate the curvature
and internal stress of a cold rolled steel strip, passing through a roller leveler. In the
analysis, plane strain assumption was adopted. Strip regions were divided into finite
element meshes in longitudinal and thickness directions and non-steady boundary
conditions were applied. Thus, there was established a simulation model for calculating,
the process of levelling, while judging, the contact of a steel strip with rolls. The effects
of leveller rolling conditions on curvature and residual stress were studied. Results
calculated with this model are as follows: In case that tension is relatively low, the effect
of tension on strip curvature is relatively large. The bow of a sheet was reduced by
decreasing the diameters of leveler rolls. Residual stress was reduced by increasing the

number of leveler rolls.
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Table 2 Conditions of case 1

»= g1z-f(a)
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Thickness of strip (mm) 0.19

fa) = e —e™)
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Yield stress of strip (MPa) 420
Work hardening coefficient of strip (MPa)

»: Curvature (maximum)
h': Intermesh
p: Half roll pitch

T: Tension
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