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Elasto-plastic Finite Element Analysis for the Parametric
Process Design of the Tension Leveller(2) -Full Set Analysis

H. W. Lee, H. Huh and S. R. Park

Abstract

The tension levelling process is performed to elongate the strip plastically in combination of tensile
and bending strain so that all longitudinal fibers in the strip have an approximately equal amount of
length and undesirable strip shapes are corrected to the flat shape. This paper is concerned with a
simulation of the tension levelling process based on the analysis of the unit model for the tension leveller.
Analysis technique such as the sequential analysis of the unit model is suggested and verified with the
assembly analysis of the unit model for the effective and economic analysis of the full set of the tension
leveller. Analysis of the full tension levelling process using sequential unit models is carried out for steel
strips with the shape defect and provides the effect of the intermesh and optimum amount of the

intermesh in tension levelling process.
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Fig. 3 Strain history at the designated point in the
assembly model S-S and the sequential model S-S
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Fig. 4 Stress history at the designated point in the asse
-mbly model S-S and the sequential model S-S
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Fig. 5 Deformed shape of the strip by the springback
after tension levelling in the assembly model S-S
and the sequential model S-S

Table 1 The Comparison on the deformed shape of the
strip after the drawing in the assembly model
S-S and the sequential model S-S

x~Coordinate Assembly model

(mm) Sequential model

800 0.353 0.356
840 1.076 1.023
Difference 0.718 0.668
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Fig. 6 Strain history at the designated point in the asse
-mbly model B-B and the sequential model B-B
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Fig. 7 Stress history at the designated point in the assembl
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Table 2 The Comparison on the deformed shape of the
strip after the drawing in the assembly model
B-B and the sequential model B-B

Xfmmte Assembly model | Sequential model
720 0.361 0.361
760 1.210 1.177
Difference 0.849 0.816
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Fig. 14 Strain distribution of the levelling section of
the strip after tension levelling with the variati
-on of the back tension in the full assembly
model
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the strip after tension levelling with the variat
-ion of the back tension in the full assembly
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Fig. 16 Strain distribution of the levelling section of
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-n of the back tension in the full assembly
model
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Fig. 17 Stress distribution of the levelling section of
the strip after the springback with the variati
-on of the back tension in the full assembly

model
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Fig. 18 Deformed shape of the strip by the springback
after tension levelling with the variation of the
roll intermesh in the full assembly model
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