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Experimental Investigation of the Steel Cord Straightening
during the Stranding Process

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

Abstract

This paper deals with the experimental investigation of the steel cord straightening during the stranding process. The
over-twisting and roller straightening process are essential to improve the product quality during the stranding process. To
investigate the effectiveness of two processes, four experimental cases are constructed according to the use of an over-
twister and two roller straighteners. Three assessment items, such as the residual torsion, the arc-height and the pre-
forming ratio, are measured in each experimental case for the quantitative evaluation of a steel cord. The steel cord shape
is also measured to investigate the variation of the straightness efficiently after passing through each process. Finally, the
effectiveness of the over-twisting and the roller straightening process is explained based on the experimental results.
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Table 1 Process condition of the stranding process

Process Parameter Value
Over-twisting ratio 1.0
Back-tension 11 kef
Number of rollers 13 ea
Roller diameter 16 mm
Pitch of a steel cord 14 mm
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Table 2 Experimental table of the stranding process
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Over- Roller Roller
Case twister straightener straightener
{Vertical) {Horizontal)
1 X X X
2 O X X
3 0 0 X
4 0 0 0]
R1/Zor L1i2
Spool .
Measuring point
/ Steel cord

1
! 6m

(a) Residual torsion of a steel cord

Steel cord AT e

| 400 mm |

(b) Arc-height of a steel cord

7~ \]Pre-formingratio
N )

(¢) Pre-forming ratio of single wire

Single wire

Fig. 2 Assessment items of a steel cord product
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Table 3 Measured results of assessment items (Casel)

Exp Residual forsion Arc-height Pre-forming ratio

(mm) (mm)

1 1107 12 0.872

2 L121 18 0.391

3 L1} 22 1257

4 1127 40 0.457

5 L109 10 0.430

6 L124 20 1.039

Average L155 20.333 0.741
Table 4 Measured results of assessment items (Case2)
. . Arc-height Pre-forming ratio

Exp.# Residual torsion

(mm) (mm)

1 R4 172 24 0.601

2 R4 172 24 0.976

3 R4 112 24 0.640

4 R4 172 27 0.410

5 R4 24 0.742

6 R4 112 28 0.833

Average R4 12 25,167 0.700
Table 5 Measured results of assessment items (Case3)
Exp# Residual torsion Arc-height Pre-forming ratio

(mm) (mm)

1 14172 25 0.591

2 14172 28 0.575

3 L4 1/4 28 0.564

4 L4172 32 0.574

5 L4172 26 0.562

6 L4122 30 0.563

Average L4172 28.167 0.572

Table 6 Measured results of assessment items (Cased)

Exp Residual torsion Arc-height Pre-forming ratio
(mm) (mm)
1 0 12 0.664
2 0 11 0.642
3 0 10 0.629
4 0 10 0.646
5 0 12 0.625
6 0 10 0.619
Average 0 10.333 0.638
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(a) Casel

(b) Case2

(c) Case3

(d) Cased
Fig. 3 Steel cord shape after experiments
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Fig. 4 Measured results of the steel cord shape after
each experiment in the vertical and horizontal
direction
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