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Textiles — Twist factor related to the Tex System

0 Introduction

Twist factor is a measure of the spiralling orientation of the fibres in a spun yarn or of the filaments in a filament yarn. It links together
the two other characteristics of a yarn, namely the linear density and the twist. Apart from the linear density and twist, yarns or
rovings composed of the same fibres and having the same twist factor have the same positioning of the fibres and consequently a cer-
tain similarity of structure.

The numerical value of the twist factor is dependent on the yarn linear density system, the chosen unit for expressing linear density in
that system and the chosen length across which the twist is measured. The Tex System, with its four recommended units, has been
adopted internationally (see ISO 1144). For length, the Sl units given in ISO 1000 should be used. Consequently twist factor, which is
frequently used in the textile industry, should be adapted to these units.

The equation for calculating e, in clause 4 of this Technical Report is the preferred system and it is hoped that the second equation,
for calculating a,,, will only be used where necessary as an interim measure until the o, equation can be fully implemented. It is felt
that full implementation of the a, system internationally would be of considerable benefit to the industry.

Since the meeting of ISO/TC 38/SC 4, Implementation of the Tex System, in Timperley in 1967, the sub-committee have tried to find
an acceptable formula for this parameter.

During the technical discussions it was found that fibre density was important when comparing the positioning of fibres in blended
yarns. However, for routine purposes, the introduction of fibre density would make the practical use of twist factor somewhat com-
plicated. It was accepted, however, that for scientific use and for the purposes of comparing yarns composed of different natural and
synthetic fibres, the inclusion of fibre density was of interest. At that time no agreement could be reached on a formula for including
fibre density.

Several enquiries were made amongst member bodies but these did not indicate a preference for any of the proposed formulae. From
amongst the many proposals, two possible solutions remained. The first was based on the basic unit tex and resuited in a twist factor
whose numerical value was approximately ten times that of a twist factor based on the traditional English cotton count system (N.).
The numerical value obtained using the second formula was equal to that obtained using the metric count system (N,,,). It was felt that
this relationship between the numerical values would be advantageous during the transition period until the Tex System had been
fully implemented.

At the eighth meeting of ISO/TC 38 in 1980, it was decided that a Technical Report, Type 2, should be prepared which summarized
the current situation.

1 Scope and field of application

This Technical Report gives equations for the calculation of twist factors in Sl units and conversion tables with which twist factors
expressed in other unit systems can be transformed into Sl units. It is applicable to single twisted yarns, folded yarns and cabled
yarns.
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2 References

1SO 1000, S/ units and recommendations for the use of their multiples and of certain other units.

1SO 1144, Textiles — Universal system for designating linear density (Tex System).

3 Definition

twist factor : A measure of the spiralling orientation of the fibres in a spun yarn or of the filaments in a filament yarn. It is related to
the angle which fibres on the surface of the yarn make with the axis of the yarn. Provided they are of the same material, the fibres or
filaments in yarns with similar twist factors will be similarly orientated with respect to the yarn axis.

4 Twist factor in the Tex System

The twist factor in the Tex System expresses the spiralling orientation in terms of the twist in the yarn, in turns per metre, and the

linear density of the yarn, in a unit of the Tex System.

For calculating the twist factor, one of the following two different equations should be used :
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where

a, (alpha tex) is the twist factor (torsion angle), expressed in the Tex System;

o, (alpha metric) s the twist factor (torsion angle), expressed in the metric system;

T is the twist, expressed in turns per metre;

o; is the linear density, in tex;

’

NOTES

1 It is essential that any expression of the value of the twist factor be accompanied by a statement of the equation chosen.

2 The equation for calculating a; is the preferred system. The equation for calculating e, should only be used where necessary as an interim
measure until the e, equation can be fully implemented.

o; is the linear density, in decitex.

5 Relationship between ¢, and «,,

o =—2 = 0,316 3 ¢,

\/._
oy = 0y X /10 = 3,1623 o;

6 Conversion factors

Yarn count systems

English cotton Metric
Tex System system system Tex System
tex Nec Nm dtex
a; 9.567 3 ag 03163 ap, 03163 a,
0,104 52 o Qg 0,033 05 a, 0,033 05 o,
3,1623 o 30.255 o Qm Qm




