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Parameter Study of Roller Leveling Process of Steel Cord
Using Finite Element Analysis

G. H. Bae, J. S. Lee, H. Huh, J. W. Lee

Abstract
This paper deals with the parameter study of roller leveling process of steel cord using finite element analysis. A
simplified model of roller leveling process is constructed for the efficient numerical simulation considering the computing
time. Using the constructed simulation scheme, the parameter study of main process parameters, such as back-tension and
intermesh, is carried out in order to evaluate elastic recovery angle and roller force quantitatively. The effect of the initial
shape of steel cord is also evaluated during the parameter study. And the mechanism of roller leveling process is verified
by investigating the residual stress distribution.
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Fig. 1 Cross sectional view of finite element model of
steel cord
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Fig. 2 Finite element model of roller leveling process
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Fig. 3 Initial shape of steel cords
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Table 1 Reference of the wire material

Material M4
Carbon contents (wt%) 0.92
Area reduction ratio (%) 97.56
Final diameter (mm) 0.3
Yield stress (GPa) 3.411
Tensile stress (GPa) 4.051
4.2
_ 40
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v 36
£ 34
E, 3.2
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0.2

0.000 0.002 0.004 0.006 0.008
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Fig. 4 Flow stress curve of the wire material

(b) After intermeshing process

Fig. 5 Finite element analysis of intermeshing process
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Fig. 6 Result of finite element analysis of over-
twisting process (1 pitch, 14 mm)
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Fig. 7 Measurement of elastic recovery angle before
roller leveling process
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Fig. 8 Reaction force at each roller during roller
leveling process

Table 2 Measuring result of the roller force

Roller Roller Roller Roller
number force (kN) | number force (kN)
R1 0.050 R5 0.101

R2 0.097 R6 0.099
R3 0.101 R7 0.052
R4 0.102 Max 0.102
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Table 3 Design table for parameter study

Design parameter Value

Back-tension (MPa) | 250 | 500 750 1000
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Fig. 9 Result of parameter study with respect to back
tension and intermesh
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Fig. 10 Residual stress distribution before and after
roller leveling process (wirel, shear stress, S12)
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