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Three Dimensional Deformation Analysis for Wire Rod Sizing Rolling
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Recently, a final rolling machine was installed in a new sizing mill to improve productivity and size accuracy.
The inlet-tension of the sizing mill directly influences the size accuracy of end-products in low-reduction
sizing mills. This report describes the development of a three dimensional FEM analysis simulator and how

it can be used to control inlet-tension.
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Fig. 1 No.7 wire rod mill layout
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Photo 1 Sizing mill
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Groove, Rolling speed, Gear ratio,
Roll diameter, Motor revolution,
Initial roll gap, Initial round diameter,
Product round diameter,
Number of stands (),
Inter-stand tension (Assumption)
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Modification of
inter-stand
tension

by eq. (5)
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Fig. 2 Flow chart of FEM simulation
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Fig. 3 Change of inter-stand velocity in iterative computation
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Fig. 4 Change of inter-stand tension in iterative computation

Normalized tension between
No.1 std. and No.2 std.
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Table 1 FEM analysis conditions

Cross section 16
Number of Inlet 5
divisions Rolling direction Roll bite 10
Exit 5
Friction coefficient 0.5
020000
Table 2 Rolling conditions
Number of Reduction Shape Roll dia.
stands per passt (O0) (mm)
1 22 Oval 247
2 22 Round 247
3 10 Round 156
4 5 Round 156
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Fig. 5 Influence of inlet-tension of sizing mill on spread of width (8 ,)
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Fig. 6 Influence of inlet-tension of sizing mill on change of normalized
inter-stand tension

Normalized inter-stand tension
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B »: Change of width from non-tension
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Fig. 7 Influence of inlet-tension of sizing mill on change of width
from non-tension condition ()
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Fig. 8 Influence of inlet-tension of sizing mill on the change of
width from non-tension condition at No.4 std.
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Fig. 9 Influence of inlet-tension of sizing mill on the change of
backward slip
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Fig.10 Relationship between backward slip of No.l std. and the
change of width at No.4 std.
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