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Evaluation of the Product Quality According to Intermesh
of the Roller Straightening Process of Steel Cord

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

Abstract

This paper deals with an evaluation of the product quality according to intermesh of the roller straightening process of a
steel cord. To perform the experiments, a single-layered steel cord with three wires is selected as a target. Intermeshes at
inlet and outlet of the roller straightening device are selected as a respective design parameter. According to two
intermeshes of the roller straightening device, a design table is generated and experiments were performed. Three
assessment items of the product quality, 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. Based on the measured data, the
sensitivity of two intermeshes was analyzed and the prediction equation for the product quality of a steel cord was also

constructed from the regression analysis.
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Table 1 Process condition of the stranding process

Process Parameter Value
Over-twisting ratio 1.0
Back-tension 11 kgf
Number of rollers 13 ea
Roller diameter 16 mm
Roller pitch 19 mm
Pitch of a steel cord 14 mm

Measuringpoint
/ Steel cord

|
v 8m
(a) Residual torsion of a steel cord

Steel cord

| 400 mm |

(b) Arc-height of a steel cord

Single wire

(c) Pre-forming ratio of single wire

Fig. 1 Assessment items of a steel cord product
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(b) Attachment of the digital height gauge

Fig. 2 Roller straightening device of the stranding
process
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Table 2 Experimental table of intermesh experiment

Case Intermesh at inlet, IM;, Intermesh at outlet, My
(mm) (mm)
1 1.0 1.0
2 1.5 1.0
3 20 1.0
4 25 1.0
5 1.5 1.5
6 2.0 1.5
7 25 1.5
8 2.0 2.0
9 2.5 2.0
10 25 2.5

Table 3 Measured results of assessment items

Exp# Residual torsion Arc-height Pre-forming ratio

(rotations/6m) (mm/400mm) (tnm)
1 10.2 308 0.597
2 5.2 30.0 0.581
3 3.1 10.7 0571
4 25 323 0.578
5 20 52.5 0.575
6 1.6 61.7 0.574
7 1.6 26.7 0.571
3 0.2 65.0 0.586
9 0.2 117.5 0.577
10 0.0 180.0 0.598
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Fig. 3 Variation of assessment items
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Table 4 Prediction equations of assessment items

. Residual torsion Arc-height Pre-forming ratio
Coefficient .
(rotations/6m) {mm/400mm) (mm)
dp 35.051 158.601 0.676
a -21.410 -68.819 -0.067
az -11.295 -140.733 -0.045
az 2971 35.543 -0.013
ay 3.886 6.571 0.019
as 0.629 44.743 0.026
Rzﬂ-. 0.956 0.805 0.814
100, 1. Residual torsion
;o' 3 2. Arc-height
z 80 283 3. Pre-forming ratio
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Fig. 3 Contributing percents of main regression terms
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