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PREFACE

In 1968, recognising a need to avoid a confusion of technical terms, BISFA published its first
Terminology booklet. This contained those terms and definitions which describe the different forms
in which man-made fibres are available, either as primary material or intermediate products. With
the objective of avoiding translation difficulties and consequent misunderstanding, the booklet also
contained a list in five languages of the principal technical terms used in the various internationally
agreed methods booklets.

This booklet was revised in 1977, when new sections were added containing definitions of technical
terms used in BISFA methods booklets, an explanation of the SI system of units, and a description of
the ISO system for designating yarns in the tex system.

The revision of 1994 introduced the generic names. This edition having sold out was reprinted in
1997. Two elements have been added: definitions for airborne fibrous materials and an overview of
ISO definitions to describe the accuracy of a measuring method and the currently used definitions
for statistical process control.

In 1999, a complete review of the whole booklet was undertaken, adding or eliminating numerous
details. The layout was changed. Terms in different languages are presented in a comprehensive
view.

The definitions have been written with due consideration of recognised reference books such as
Textile Terms and Definitions (The Textile Institute, 10th edition 1995), Dictionary of Man-made
Fibres (H. Koslowski, International business press, 1st edition 1998), Handbuch der Faser (G.
Schnegelsberg, Deutscher Fachverlag 1999), Textile Dictionary (several languages, by ITS). Relevant
ISO, CEN and ASTM standards were taken into account where appropriate.

The terms and definitions are given in English in alphabetical order. A separate chapter contains the
translations of terms into French, German, Italian, Spanish, and, for the first time Czech, Portuguese
and Turkish languages. In the case of a disparity between languages the English text is to be used.

At the 2009 review Schematic Process flow Sheets of Principal Man-made Fibres and Manufacturing
Processes of Nonwovens and Relevant End-uses were included.

We strive to have the Terminology booklet reviewed every 5 year. This is the review started in 2014
and finalised in 2017.

The Terminology booklet is available for free on the CIRFS/BISFA website.

The definitions are applicable to all other BISFA booklets, where the definitions have been deleted,
as decided in the BISFA General Assembly of 2015.
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CHAPTER 1
Generic names of man-made fibres

1.1 Generic fibre names

The chapter 1 provides a classification of the various categories of man-made fibres. Each of these
categories include several fibres and their designated generic name and its definition. Generic
names are generally used:

v’ for customs purposes

in defining public sector transactions

in technical standards

and last but not least for consumer information via textile product labelling.

AURNIN

As from 8 May 2012, Regulation (EU) no. 1007/2011 on textile fibre names and related labelling and
marking of the fibre composition of textile products repeals and replaces Directives 2008/121/EC on
textile names, 96/73/EC on certain methods for the quantitative analysis of binary textile fibre
mixtures and 73/44/EEC on the approximation of the laws of the member states relating to the
guantitative analysis of ternary fibre mixtures.

Regulation (EU) no. 1007/2011 and additional information can be found at the website of the EU
Commission — DG Grow.

BISFA, who is a member of the textile expert group of the Commission, gives its opinion to the
Commission about a specific application for a new generic name. In many cases, BISFA supports the
applicant during the whole process.

BISFA restricts to those categories of man-made fibres which are produced on an industrial scale or
are of commercial significance for special purposes and traded internationally. Fibres which have
recently emerged from research or which are still at the stage of development are in general not
supported. The BISFA position regarding a new application is determined during the BISFA policy
committee and finally the BISFA General Assembly.

BISFA has contributed to the review of ISO 2076 Textiles -- Man-made fibres -- Generic names which
was reviewed in 2013. This standard presents recommendations of rules for the creation of a new
generic name. The main criterion for a new generic is the chemical composition, but it also includes
the description of the fibre structures in case of fibre made of several components and the
description of modified fibres.

In EU the final decision about a new generic name is made by the Commission DG Grow via
delegated act. Also in other parts of the world the generic name is given by the political institutions.

The BISFA members have also adopted a coding system based on generic names as an aid to
communication.

Finally, generic names are completely distinct from trademarks which are used by individual
producers to identify their own products, and for marketing purposes.
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Generic fibre names with their codes

The list of mentioned generic names is not comprehensive. For a complete and actual overview of
EU Generic names we refer to EU Regulation (EU) 1007/2011 and the amendments.
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INORGANIC

MAN-MADE

FIBERS

CARBON CF
CERAMIC CEF
GLASS GF
METAL MTF

ORGANIC

NATURAL

BY TRANSFORMATION OF NATURAL POLYMERS

FROM SYNTHETIC POLYMERS

ACETATE CA
ALGINATE ALG

CUPRO cup
ELASTODIENE ED
LYOCELL CLy
MODAL CMD

TRIACETATE CTA
VISCOSE cv

ACRYLIC PAN
ARAMID LAR
CHLOROFIBRE CLF
ELASTANE EL
ELASTODIENE ED
ELASOLEFIN EO
ELASTOMULTIESTER EME
FLUOROFIBRE PTFE
MELAMINE MF
MODACRYLIC MAC
POLYAMIDE PA
POLYESTER PES
POLYETHYLENE PE
POLYIMIDE Pl
POLYLACTACIDE PLA
POLYPRPYLENE PP
VINYLAL VAL
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1.2 Generic classification of cellulosic fibres

Generic name Distinguishing attribute Examples of chemical formulae
acetate Cellulose acetate fibre in which Secondary cellulose acetate:
less than 92 %, but at least 74 %,
of the hydroxyl groups are %CSHTOQ—(OX)E%—
acetylated. "
Where X = H or CH3CO and the degree of esterification
is at least 2,22 but less than 2,76
triacetate Cellulose acetate fibre in which Cellulose triacetate
at least 92 % of the hydroxyl
groups are acetylated. +06H702—(OX)3+
n
Where X = H or CH3CO and the degree of esterification
is between 2,76 and 3
alginate Fibre obtained from the metal Calcium alginate:
salts of alginic acid
(0]
2+
Ca |,
cupro Cellulose fibre obtained by the Cellulose:
cuprammonium process
(e}
n
lyocell Cellulosic fibre obtained by an Cellulose:
organic solvent spinning process.
It is understood that:
1) an “organic solvent” means o)
essentially a mixture of organic
chemicals and water, and
2) “solvent spinning” means
dissolving and spinning without n
the formation of a derivative.
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Generic name

Distinguishing attribute

Examples of chemical formulae

modal Cellulose fibre having a high Cellulose:

breaking force BF and a high wet
modulus Buw.
The breaking force BFcin the CH.O
conditioned state and the wet H,OH o o
modulus Fw required to produce H H
an elongation of 5 % oH H/A
In its wet state are :

H OH
BF. =213VLD +2LD n
F,=05/LD
where LD is the mean linear
density (mass per unit length) in
decitex.
BFc and Fw are expressed in
centinewtons.

viscose Cellulose fibre obtained by the Cellulose:

viscose process

CH,OH

(0]
HH ©
OH H/H
H OH
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1.3 Generic classification of fibres from synthetic polymers

Generic name Distinguishing attribute Examples of chemical formulae
acrylic Fibre composed of linear Polyacrylonitrile:
macromolecules having in the H
chain at least 85% by mass of CcH —c‘ %
acrylonitrile repeating units. 2 n "
and acrylic copolymers
[ i 1
Len, ¢——Lon, ¢
LT Jm U
CN Y
aramid Fibre composed of linear Example 1:
macromolecules made up of H H
. - . | |
ar(?m.atlc groupsmmed by amide c C—N N
or imide linkages, at least 85% of (\)\ (\)\ n
the amide or imide linkages being
joined directly to two aromatic £ le 2:
rings and the number of imide Xampie 2: o
linkage, if the latter are present, 8
not exceeding the number of o=C N ']'
aramide linkages. /N N
i
O n
Note: in example 1 the aromatic groups may be the same or different
chlorofibre Fibre composed of linear Poly(vinyl chloride):
macromolecules having in the H
chain more than 50% by mass of cH 7&
vinyl chloride or vinylidene 27 ]n
chloride units (more then 65% in c
. . And
the case in which the rest of the N .
o o Poly(vinylidene chloride):
chains is made up of acrylonitrile,
the modacrylic fibres being thus
excluded.)
(‘II
Fondh
Cl
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Generic name

Distinguishing attribute

Examples of chemical formulae

elastane Fibre composed of at least 85% Macromolecules having alternate elastic and rigid
by mass of a segmented segments with repetition of the group
polyurethane and which, if
stretched to three times its - O-C—N—
unstretched length, rapidly 5 |_‘|
reverts substantially to the
unstretched length when the
tension is removed.
elastodiene Fibre composed of natural or Natural polyisoprene extracted from latex

synthetic polyisoprene, or of one
or more dienes polymerized with
or without one or more vinyl
monomers, and which, if
stretched to three times its
unstretched length, rapidly
reverts substantially to the
unstretched length when the
tension is removed.

Heves brasilienisis, vulcanized

0
CH 7(‘: —C —CHj
&,
Sx
CH

elastomultiester

Fibre formed by interaction of
two or more chemically distinct
linear macromolecules in two or
more distinct phases (of which
none exceeds 85% by mass)
which contains ester groups as
dominant functional unit (at
least 85%) and which after
suitable treatment when
stretched to one and half times
its original length and released
recovers rapidly and
substantially to its initial length

At least 2 ester macromolecules in each filament form an
elastomer fibre: e.g.

0 ]
|] Il
$C- () -C-0-CHp-Cip-04,
0 0
n |
£0- p-C-0-CHp-CHy-CHy 04, 3GT

2GT plus

Example of physical arrangement:

Parts A and B consist of different macromolecules with ester
groups
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Generic name

Distinguishing attribute

Examples of chemical formulae

elastolefin

Fibre composed of at least 95%
(by mass) of macromolecules
partially cross-linked , made up
from ethylene and at least one
other olefin and which , when
stretched to one and a half its
original length and released ,
recovers rapidly and
substantially to its original
length

Elastolefin

(:kk*2k+14,

I
(CH, -CH,),- (CHZ—C)njL
| p

fluorofibre

Fibre composed of linear
macromolecules made from
aliphatic fluorocarbon
monomers.

melamine

Fibre composed of at least 50 %
by mass of cross-linked
macromolecules made up of
melamine methylol poly-
condensate.

Melamine

modacrylic

Fibre composed of linear
macromolecules having in the
chain at least 50% and less than
85% by mass of acrylonitrile

Acrylic copolymers

IfX=HandY=Cl
Poly(acrylonitrile or vinyl chloride)

fX=Y=Cl

Poly(acrylonitrile or vinylidene chloride)

Terminology BISFA 2017
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Generic name

Distinguishing attribute

Examples of chemical formulae

polyamide Fibre composed of linear Polyhexamethylene adipamide (polyamide 66)
macromolecules having in the
or . ) L H H O ]
chain recurring amide linkages, at | Lol I
nylon least 85% of which are joined to N JTCHz%N —C JfCHzAgC
aliphatic cycloaliphatic units. n
Polycaproamide (polyamide 6)
+N Lenge %
| 51 |n
H @)
polyester Fibre composed of linear Poly(ethylene terephthalate)
macromolecules having in the
chain at least 85% by mass of an ? 9
ester of a diol and terephthalic —FC OCOCHZCHzo%
acid.
polyethylene! Fibre composed of linear Polyethylene
macromolecules of unsubstituted
saturated aliphatic hydrocarbons. CH;—CH,——
polyimide Fibre of synthetic linear Polyimide
macromolecules having in the ? o @
chain recurring imide units. = ¢ C.
¢ ¢
o) 0o !
R1 = Aryl
R2 = Alkyl
. Fibre formed of linear
polylactide .
macromolecules having in the H o
chain at least 85% (by mass) of | | |
lactic acid ester units derived + 0—C—C
from naturally occurring sugars, | n
and which has a melting CH,
temperature of at least 135°C
Fibre composed of linear
polypropylene Polypropylene

macromolecules made up of
saturated aliphatic hydrocarbon
units in which one carbon atom
in two carries a methyl side
group, generally in an isotactic
configuration and without
further substitution.
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Generic name

Distinguishing attribute

Examples of chemical formulae

vinylal

Linear macromolecules of poly
(vinyl alcohol) with different
levels of acetalization

Acetalized poly(vinyl alcohol)

'\_' H H

- CH;—C CH, C CH, C
(‘)H m "

O R O

Wheren>0

1.4 Generic classification of inorganic fibres

Generic name

Distinguishing attribute

Fibre containing at least 90% by mass of carbon obtained by thermal

CARBON carbonization of organic fibre precursors

GLASS Fibre, in textile form, obtained by drawing molten glass.
CERAMIC Fibre, in textile form, obtained from ceramic materials
METAL Fibre obtained from metal

Terminology BISFA 2017
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1.5

Coding system of man-made fibres and relevant Commercial

Allowances
Alphabetic order of names | Commercial Alphabetic order of codes | Commercial
Allowances Allowances
acetate CA 9,00 ALG alginate* 20,00
acrylic PAN 2,00 AR  aramid** STD 7,00/HM 3,5
alginate* ALG 20,00 CA  acetate 9,00
aramid ** AR STD 7,00/HM 3,5 [CF  carbon
carbon CF CEF ceramic
ceramic CEF CLF chlorofibre* 2,00
chlorofibre* CLF 2,00 CLY lyocell 13,00
cupro CUP 13,00 CMD modal 13,00
elastane*** EL 1,30 CTA triacetate 7,00
elastodiene* ED 1,00 CUP cupro 13,00
elastomultiester* EME 1,50 CV  viscose 13,00
elastolefin* EOL 1,50 ED elastodiene* 1,00
fluorofibre* PTFE 0,00 EL elastane 130
glass GF 2/3,00 EME elastomultiester* 1,50
lyocell CLY 13,00 EOL elastolefin* 1,50
melamine MF GF  glass 2/3,00
metal* MTF 2,00 MAC modacrylic* 2,00
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modacrylic* MAC 2,00 MF  melamine

modal CMD 13,00 MTF metal* 2,00
polyamide PA FY 5,75 SF 6,25 |[PA  polyamide FY 5,75 SF 6,25
polyester PES 1,50 PAN acrylic 2,00
polyethylene* PE 1,50 PE  polyethylene* 1,50
polyimide* Pl 3,50 PES! polyester 1,50
polylactide* PLA 1,50 Pl polyimide* 3,50
polypropylene PP 2,00 PLA polylactide* 1,50
triacetate CTA 7,00 PP polypropylene 2,00
viscose CcVv 13,00 PTFE fluorofibre* 0,00
vinylal* PVAL 5,00 PVAL vinylal* 5,00
Notes: * refers to EU Regulation 1007/2011 on Textile Labelling

** EU Regulation 1007/20110n Textile Labelling indicates 8,00

*** EU Regulation 1007/20110n Textile Labelling indicates 1,50
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CHAPTER 2
Morphological schemes

INTRODUCTION

This chapter gives an overview on terms directly related to "fibres" and sets out in diagrammatic
form the relationship between the various forms into which fibres can be transformed, up to and
including the twisting stages. The diagrams cover only the main sequences of commonly used
operations, and should not be interpreted as implying that all morphological forms listed exist for a
particular generic category. Definitions are given for the main cases of elastane containing yarns.

Each term in these diagrams is defined in chapter 3.

2.1 BISFA definitions of "fibre" related terms

Fibre: a morphological term for substances characterized by their flexibility, fineness and high ratio
of length to cross sectional area

Filament: a fibre of very great length, considered as continuous

Yarn: a textile product of substantial length and relatively small cross section, composed of fibres
with or without twist. This general term covers all the specific types of yarns, e.g. single yarn,
multiplewound yarn, filament yarn, spun yarn

Terminology BISFA 2017 19
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Fibril: a subdivision of a fibre can be
attached to the fibre or loose

— - -

Fibre fly: airborne fibres
or parts of fibres (light
enough to fly), visible as
fibres to the himan eve

Man-made fibre spinning process leads to

Tow: a large number of filaments, assembled without
substantial twist usually intended to be cut or stretch-broken
for use in staole fibre or too form

increasing unit length

—

Flock: very short
fibres, intentionally
produced

far nther niirnnses

Staple fibre: a textile fibre of limited but spinnable lenqgth.

l

TEXTIL

SPINNING

l

PROCESS

Textile spinning process leads to

Sliver: an indefinitely long assembly of staple fibres,
substantially parallel, without twist, capable of being
drafted in oreparation for spbinning. Tob = svnonvm for

Roving: an indefinitely long assembly of staple fibres,
substantially parallel, with slight twist, capable of being
drafted in the later or final stages of nreparation for

Spun yarn: a yarn made of staple fibres usually bonded
together by twist.

increasing unit

Monofil: a filament
yarn consisting of a
single filament

- =) -

Filament: a fibre of very great
length,

Filament yarn: a yarn composed of
one or more filaments

with or without twist

Single yarn: a yarn composed of staple fibres (spun yarn), a single filament (monofilament) or several filaments (multifilament),

Terminology BISFA 2017
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2.2 Characteristics of man-made fibre cross sections

CROSS SECTIONAL AREA- EXAMPLES

—

HOLLOW

MULTI - COMPONENT FIBER

\

CONCENTRIC COVER CORE

MATRIX

SHEATH-CORE

Terminology BISFA 2017
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CIRCULAR

CROSS SECTIONAL SHAPE

ANGULAR
e.g. traingular

LOBAL
e.g. trilobal

PROFILED

SERRATED

OVAL

RIBBONLIKE

e.g. bean-shaped

Terminology BISFA 2017
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MULTICHANNEL
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General morphological scheme for man-made fibres

2.3
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2.4

Illustration of yarn constructions

Definition Explanation
% Spun yarn or
g Filament yarn
7
Single yarn
single Two or more components
yam no twisting operation

Multiple wound yarn

Folded {plied yarn)

single yarn
=y
o~
NI
~ folded yam
Cabled yam

similar or dissimilar components

Two or more components
one twisting operation
similar or dissimilar components

Two or more components
more than one twisting operation
similar or dissimilar components

Terminology BISFA 2017
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SIGLE YARN

2 FOLDED (PLIED) YARN

3 FOLDED (PLIED) YARN
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2.5 Morphological scheme for elastane containing yarns

e ELASTIC COVERED YARN

General term for elastic yarn with bare elastane core covered by one or more relatively
inelastic textile components.

Several processes are in use to combine elastane with other fibres to produce elastic yarns
for textile applications. The main yarn constructions of such fibre combinations are:

e SINGLE OR DOUBLE COVERED YARN

Elastic yarn with bare and twistless elastane core and one or more relatively inelastic yarns
wrapped around the core with continuous turns in one or opposite directions.

Single-covering Double-covering

e ELASTIC CORE SPUN YARNS

Elastic yarn with bare elastane core and relatively inelastic staple fibres from a sliver twisted
around the core with continuous turns in one direction.

Core-spun
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ELASTIC CORE TWISTED YARNS
Elastic yarn with bare elastane core and one or more relatively inelastic cover yarns twisted

with continuous turns in one direction.

Core-twisting

ELASTIC AIR COVERED YARNS
Elastic yarn with bare and twistless elastane core and one or more relatively inelastic cover
yarns air-mingled together with the core entwined by the filaments with randomly

distributed interlace points.

Air-covering

CORE TEXTURED YARN

Elastic yarn with bare elastane core covered by one or more relatively inelastic cover yarns
continuously textured together with the core entwined by the filaments with false twist
turns of randomly changing directions.
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CHAPTER 3
Technical terms and definitions

This chapter lists the technical terms and definitions used in the BISFA’s booklets of testing
methods. The terms and definitions are listed in alphabetical order.

The translation of these terms into languages other than English is set out in Chapter 7.

The definitions of the statistical terms used by BISFA are given in Chapter 4.

Special definitions relevant to tests on steel tyre cord are to be found in the BISFA test
methods booklet for steel tyre cord.

ADHESION

The property denoting the ability of a material to resist delamination or separation into two
or more layers.

e ADHESION, IN TYRE FABRICS
The force required to separate a textile material or steel cord from rubber or other
elastomer by a definite prescribed method.

e ADHESION, RUBBER COVERAGE

Ratio between the textile or steel cord surface covered by rubber and total
embedded surface after the adhesion pull out or strap peel adhesion force test.

AIR-COVERED YARN

Elastic yarn with bare and twistless elastane (or other elastic) core covered by one or more
relatively inelastic cover yarns mingled together by an air stream with the core entwined by
the filaments with randomly distributed interlacing points.

AIR TEXTURED YARN

Textured filament yarn obtained by overfeeding filament yarn into a turbulent stream of air.
ASSEMBLED YARN

See: Multiple wound yarn

ATMOSPHERE

e Standard atmosphere
Air at local atmospheric pressure with a relative humidity of 65% and a temperature
of 20 degree Celsius (see I1SO 139).

e Standard atmosphere for testing
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The atmosphere, in which physical testing is carried out, shall be the standard
atmosphere maintained with certain limits, to ensure that test results are not
significantly influenced by changes in the atmosphere.

Note: The magnitude of these limits depends on the sorption behaviour of the
tested material and is specified in the respective methods booklets.

e Atmosphere for preconditioning
The atmosphere used to partially dry the material before further treatment or
conditioning. The atmosphere for preconditioning shall be maintained within the
following limits:

Humidity : 15+10%
Temperature : 45+5°C

BCF (BULKED CONTINUOUS FILAMENT)
Continuous filament fibre containing a degree of crimp or bulk.

BEAM
A cylinder usually with flanges on each end on which a defined number of ends are wound
substantially parallel with identical length.

e Back beam
A beam with a defined number of ends and defined length normally intended for
subsequent assembly with other back beams.

e  Warp knitting beam
A beam with a defined number of ends and length used for subsequent warp knitting
operation.

e \Weaver’s beam
A beam carrying the warp which has a defined number of ends of identical length inserted in
the loom and used for weaving the fabric.

BICOMPONENT FIBRE

See: Multicomponent fibre.

BISHRINKAGE YARN

Yarn comprising

BOILING WATER SHRINKAGE

See: Shrinkage.

BREAKING ELONGATION (this term should not be used)
See: Elongation at break.

BREAKING FORCE (SYNONYM: FORCE AT BREAK)

The maximum force applied to a test specimen carried to rupture during a tensile test (See diagram).
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Figure 3.1: Force-Elongation-Diagram
BREAKING STRENGTH (THIS TERM SHOULD NOT BE USED)
See Breaking force
BREAKING TENACITY (SYNONYM: TENACITY AT BREAK)
The force at break or breaking force divided by the linear density of the unstrained material.
BREAKING TOUGHNESS

The work required to achieve the breaking force of the test specimen expressed per unit length and
linear density of the unstrained material.

BULKED CONTINUOUS FILAMENT
see BCF
CABLED YARN (see also folded yarn and plied yarn)

A yarn consisting of two or more single yarns which are combined by applying at least one twisting
or plying operation.

Note: For certain industrial uses the word cord is used for folded or cabled yarns.

CHORD MODULUS

See: Modulus

CLAMPS

The parts of a testing device which are used to grip the test specimen by means of suitable jaw faces.
COATING OF STEEL FILAMENT

e Mass of coating
The quantity of covering layer applied to the surface of the filament.

e Thickness of coating
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The average thickness of the coating layer.

e Composition of coating
The quantity of each of the components expressed as a percentage of the total mass of the
coating

e Coiling
The process of laying down a sliver, top or tow into successive layers within which circular
spirals are regularly arranged.

COMMERCIAL ALLOWANCE

The commercial allowance is a defined percentage to be added to the oven-dry mass of the material
for the calculation of commercial mass and certain other properties.

This allowance is normally defined for each fibre type and includes; the moisture content and the
content of substances which can be removed during analysis, e.g. spin finish.

COMMERCIAL MASS
See: Mass
COMPACT CORD

A cord comprising a number of filaments twisted in the same direction and with the same lay length
with a minimum cross-sectional area.

CONDITIONED STATE

A sample is in the "conditioned state" or "conditioned" for testing purposes when it has been kept in
the atmosphere for testing until moisture equilibrium has been reached. Equilibrium shall be
considered to have been attained when the mass of the well-opened sample shows no progressive
change between successive hourly weighings. In the case of certain fibres, preconditioning is
necessary to ensure that moisture equilibrium is reached by absorption.

CONDITIONING

The process of bringing a textile material into moisture equilibrium with the standard atmosphere
for testing.

CONSIGNMENT

All the products of one defined type and quality, delivered to one customer against the dispatch
note.

CONSIGNMENT SAMPLE
A selection of containers representative of the whole consignment.
CONSTANT RATE OF EXTENSION (CRE) DYNAMOMETER

A tensile testing machine, where one clamp is stationery whilst the other is moving with a constant
speed throughout the test, and where the entire testing system is virtually free from deflection.

CONTAINER

The unit of packaging (e.g. carton, case, bag, bale, pallet, etc.).
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CORD

See: Cabled yarn, Steel cord.

CORD OF STEEL

See: Steel Cord

CORD THICKNESS

A conventional way of expressing an average cord diameter.
CORE (in steel tyre cord)

A filament, filaments or strand that serves as an extended axis about which other elements can be
wound.

CORE-SPUN YARN

Yarn with filament (elastane, other elastic or inelastic) core and relatively inelastic staple fibres from
a sliver twisted around the core with continuous turns in one direction.

CORE-TEXTURED YARN

Yarn with filament (elastane, other elastic or inelastic) core covered by one or more relatively
inelastic cover yarns continuously textured together with the core entwined by the filaments with
false twist turns of randomly changing directions.

CORE-TWISTED YARN

Yarn with filament (elastane, other elastic or inelastic) core and one or more relatively inelastic cover
yarns twisted with continuous turns in one direction.

COVERED YARN (single or double)

Yarn with filament (elastane, other elastic or inelastic) core covered by one or more relatively
inelastic cover yarns continuously wrapped around the core in one or opposite directions.

CRIMP
The waviness of a fibre, yarn or tow.

Note: This characteristic may be expressed numerically by the combination of the crimp frequency
either with the crimp contraction or - in the case of textured yarns - with the crimp elongation.

e Crimp contraction (also : percentage crimp)
The contraction of a crimped fibre or a textured yarn owing to the development of crimp,
expressed as a percentage of its straightened length.

e Crimp elongation
The lengthening of a crimped fibre or of a textured yarn after development of crimp when it
is straightened under specified tension expressed as a percentage of its initial length.

e Crimp frequency
The number of crimps per unit of length of filament yarn, staple fibre or tow.
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Note: Different methods are in common use for expressing crimp frequency, based on half
or whole waves and on straightened or unstraightened length.

These bases must therefore be specified in any quantification.

e Crimp, latent
Crimp that can be developed by a thermal treatment or by tensioning and subsequent
relaxation.

o  Crimp liveliness
The tendency for a textured yarn to develop its crimp immediately after the reduction of an
applied tension.

e Crimp stability
The ratio of the crimp of a fibre or textured yarn after a specified treatment to the crimp
prior to treatment, expressed as a percentage.

Note: The method for determination of crimp and the treatment must be reported.
CROSS SECTION
The shape of a fibre when viewed perpendicular to its axis.

Note: The shape of man-made fibres can be influenced by the spinning process and subsequent
processing and treatments, such as texturizing.

DELUSTRANT
A chemical substance added to the polymer in order to reduce the lustre or transparency of a fibre.
DIP

A chemical composition applied to a cord or fabric to improve its adhesion to rubber or elastomers.
Direction of lay

See: Twist
DURABILITY (STABILITY)

The ability of a material to retain its physical or chemical properties after exposure for a specified
time under defined conditions such as heat, chemical agents, light or other environmental
processes.

DUST (FIBRE DUST)

Non-specific terms. Can cover many types of fibrous and non-fibrous species, including
contaminants, usually present as mixtures of particulate matter. Recommended specific terms for
airborne fibrous material are fibre fly, particulates from fibres, respirable fibre-shaped particulates
(RFP).

o Fibre fly
Airborne fibres or parts of fibres (light enough to fly), visible as fibres to the human eye.

e Particulates from fibres
Airborne particles, not visible as fibres to the naked eye. May or may not be of the polymer
material of the fibre or have fibre shape under microscopic view.
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e  Fibril
A subdivision of a fibre. A fibril can be attached to the fibre (fibrillated fibres) or can be
loose, independent.

e Respirable fibre-shaped particulates (RFP)
Airborne particulates fulfilling the following dimensional conditions: length > 5 um and
diameter < 3 um and length/diameter ratio of > 3:1.

EDGE CRIMPED YARN

A textured filament yarn obtained by drawing heated filament yarn over an edge of small radius of
curvature.

ELASTICITY

That property of a material by virtue of which it tends to recover its original size and shape
immediately after removal of a deforming force.

ELONGATION
The ratio of the extension of a test specimen to its initial length, expressed as a percentage.

e Elongation at break
The elongation of a test specimen corresponding to the breaking force (See Fig. 3.1).

e Elongation at rupture
The elongation of a test specimen corresponding to the force at rupture (See Fig. 3.1).

e Elongation at specified force
The elongation of a test specimen corresponding to a specified force.

e Elongation at specified tenacity
The elongation of a test specimen corresponding to a specified tenacity.

e Elongation between defined forces
The increase in length of a test specimen which results from subjecting it to two specified
forces.

END

An individual yarn used in or part of a specific textile assembly such as yarn sheets, warps, yarns on
beam.

EXTENSION

The increase in length of a test specimen produced by a force, expressed in units of length.
FALSE TWIST STRETCH YARN

A false twist yarn which has a high crimp elongation or high crimp contraction.

FALSE TWIST YARN

A torsion textured yarn obtained by a continuous process applying high twist, heat setting and
untwisting.

Terminology BISFA 2017 36



FIBRE

A morphological term for substances characterised by their flexibility, fineness and high ratio of
length to cross sectional area.

FIBRE DUST
See: Dust, fibre dust
FIBRE LENGTH

e Mean length:
The arithmetic mean of the lengths of staple fibres.

Note: In the case of square cut staple fibres this mean is limited to the "central" section of
the frequency distribution.

See Chapter 4: Statistics

e Nominal length:
The length quoted on commercial documents.

FIBRIL
See: Dust, Fibre dust
FILAMENT

A fibre of very great length, considered as continuous.
See also: Steel Filament.

FILAMENT YARN
A yarn composed of one or more filaments.

Note: Filament yarns can have the following morphologies: flat, interlaced, twisted, twistless,
textured or combinations of these.

FINISH

A chemical composition applied to yarns in order to facilitate processing.

FLAME RESISTANCE

The property of a material whereby flame combustion is slowed, terminated or prevented.

Note: Flame resistance can be an inherent property of the basic material or it may be imparted by
a specific treatment. The degree of flame resistance exhibited by a material during testing
may vary with the test conditions.

FLARE
The spreading of the filament ends or the strand ends at the cut end of a cord.
FLOCK

Very short fibres, intentionally produced for other purposes than spinning (e.g.: flocking).
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FLY
See: Dust
FOLDED YARN (Synonym: cabled yarn and plied yarn)

A yarn consisting of two or more single yarns which are combined by applying at least one twisting
or plying operation

FOLDING IN LAYERS

The process of placing a sliver, top or tow into successive layers in which each layer is made of
regular parallel folds.

FORCE
See: Sl units Chapter

e Force at break
See: Breaking force (See Fig. 3.1: Force-Elongation diagram).

e Force at rupture
The final force just before complete rupture of a test specimen (See Fig. 3.1: Force-
Elongation diagram).

e Force at specified elongation
The force associated with a specified elongation on the force-elongation curve.

GAUGE LENGTH

The distance between two effective clamping points of a testing device.

GEAR CRIMPED YARN

Textured filament yarn obtained by passing the yarn between a pair of intermeshed toothed wheels.
GIANT CARTON

A container comprising a large number of packages arranged in several layers.

GROSS MASS

See: Mass.

HEAT DURABILITY

The extent to which a material retains its useful properties at ambient air conditions, following its
exposure to a specified temperature and environment for a specified time and its return to ambient
air conditions.

HEAT RESISTANCE

The extent to which a material retains useful properties as measured during exposure of the
material to a specified temperature and environment for a specified time.
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HIGH TENACITY YARN

A yarn with a significantly higher breaking tenacity than others of the same generic category,
generally used because of that main characteristic.

Note: Currently the following lower limits are used for high tenacity yarns (Table 3.1)

Table 3.1: Limits for high tenacity filament yarns

Generic category of fibre Lower limit of Breaking Tenacity (cN/tex)
Aramid 180
Polyamide/Nylon 50
Polyester 50
Viscose 28

HOT AIR SHRINKAGE, AFTER TREATMENT
See: Shrinkage.

HOT AIR SHRINKAGE, DURING TREATMENT
See: Shrinkage.

INDUSTRIAL FIBRE

Fibres generally intended for use in products other than non-protective clothing, household,
furnishing and floor coverings selected principally but not exclusively for their performance and
properties as opposed to their aesthetic or decorative characteristics.

INITIAL LENGTH

The length of a test specimen under specified pretension at the beginning of a test.

Note: For atensile test the initial length is measured between the two effective clamping points.
INTERLACED YARN (Synonym: Intermingled yarn)

A multifilament yarn in which cohesion is imparted to the filaments usually by passing the yarn
through a turbulent air-, gas- or steam-jet without overfeed causing entwining of the filaments and
the formation of randomly distributed interlacing points.

INTERLACING DISTANCE
The distance between adjacent interlacing points.
INTERLACING FREQUENCY

The number of interlacing points per unit length.
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INTERMINGLED YARN
See: Interlaced Yarn.
INVOICE MASS

See: Mass.

JAW FACES

The elements of a clamp which grip the test specimen without damaging it and which prevent
slippage during the test.

KNIT-DEKNIT YARN

A textured filament yarn obtained by a process in which the filament yarn is knitted, heat set and
subsequently unravelled.

LABORATORY SAMPLE

A portion of the contents of the containers in the consignment sample to be taken to the laboratory
for testing.

The laboratory samples must be taken in such a way that collectively they represent the whole
consignment.

LATENT CRIMP

See: Crimp.

LAY

Term in common use in cordage and steel cord industry, similar to twist in the textile industry.
e Direction of lay:

The helical disposition of the component, of a filament, strand or cord. Direction of lay is in
the "S" or left hand lay ("Z" or right hand lay) when the components of a filament, strand or
cord held vertically slope in the same direction as the middle part of the letter S (or Z).

See: Twist.
e lang'slay

Cord in which the direction of lay in the stranding is the same as the direction of lay in
cabling the cord.

e Length of lay

The axial distance required to make a 360 degree revolution of any element in strand or
cord.

e Ordinary or regular lay

Cord in which the direction of lay in the stranding is opposite to the direction of lay in
cabling the cord.
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LINEAR DENSITY

The mass per unit length of an essentially linear structure, for example of a staple fibre, filament
yarn, tow or cord.

See Chapter: Sl units.
LOT

All the products of one defined type and homogeneous quality delivered to one customer against
one dispatch note.

Note: The term lot is sometimes used for the whole consignment and sometimes for a part of a
consignment. See: Consignment

LUBRICANT

A chemical composition such as a fatty or waxy substance applied to a yarn in order to reduce
friction in subsequent textile operations, such as knitting.

MASS
The quantity of matter in a body (unit kg).
See also Chapter 9: Sl units

e Commercial mass

The mass obtained by adding to the oven-dry mass, the mass corresponding to the
commercial allowance and any additions specified in the BISFA methods.

e Invoice mass

The mass indicated on the invoice and used as a commercial basis for charging. In BISFA the
invoice mass should not normally differ from the commercial mass by more than the
tolerance of the invoice mass.

e Gross mass

The total mass of a consignment, or of any part of a consignment, including the fibre and the
tare.

o Net mass

The difference between the gross mass and the corresponding tare, determined at the same
time.

e Oven-dry mass

The mass obtained by drying the fibre, usually after removal of added products such as finish
or oil and of extractable matters.

e Tare

The sum of the masses of all the pallets, wrappers and containers, tie bands, and if
appropriate all the yam supports such as bobbins, tubes, relating to a consignment or to any
part of a consignment.
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e Tolerance of invoice mass

The maximum permitted deviation between the value of the commercial mass as
determined according to BISFA methods and the invoice mass as indicated on the
documents of sale of the consignment, expressed as a percentage of the invoice mass.

MATRIX FIBRE

Multicomponent fibre in which discrete and discontinuous portions of one or more polymers are
embedded in a matrix of another polymer.

MATRIX FIBRIL FIBRE
See: Matrix fibre.

MEAN LENGTH
See: Fibre length.
MODULUS (see also Fig. 3.1)

The property of a material representative of its resistance to deformation. In tensile testing the
modulus is expressed as the ratio of tenacity to strain.

e Chord modulus

In a tenacity-strain curve, the ratio of the change in tenacity to the change in strain between
two specified points on the curve.

e Initial modulus
The slope of the initial stress-strain curve. The modulus is the ratio of the change in stress,
expressed in Newtons per tex, gram-force per tex or grams-force per denier, to the change
in strain expressed as a fraction of the original length.

e Secant modulus

The secant modulus is a special case of chord modulus: starting at zero.

e Tangent modulus

In a tenacity-strain curve, the ratio of the change in tenacity to the change in strain
derived from the tangent at any point on the curve.

MODULUS, WET
The modulus determined when the material is completely wet.

In the definition of the generic name "modal"”, the term "wet modulus" is defined as the tenacity
required to produce an elongation of 5 % when the specimen is completely immersed in water.

MOISTURE CONTENT

The amount of water contained in a material, expressed as a percentage of its total mass
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MOISTURE REGAIN

The amount of water contained in the material after preconditioning and conditioning expressed as
a percentage of its oven-dry mass.

MONOFILAMENT YARN (MONOFIL)
Filament yarn consisting of a single filament.
MULTICOMPONENT FIBRE

Fibre composed of two or more fibre forming polymer components, which are chemically or
physically different, or both. Components can have arrangements such as side-by-side core-sheath
or matrix. Where there are only two components, the fibre is said to be bicomponent.

MULTIFILAMENT YARN (MULTIFIL)

Filament yarn consisting of two or more filaments.

MULTIPLE WOUND YARN (Synonym: Assembled yarn)

A yarn without twist composed of two or more singles, folded or cabled yarns.
NET MASS

See: Mass

NOMINAL LENGTH

See: Fibre length

NOMINAL LINEAR DENSITY

The linear density mentioned on the documents of sale (contracts, invoices, etc.).
NONWOVENS

A manufactured sheet, web or batt of directionally or randomly orientated fibres, bonded by
friction, and/or adhesion , excluding paper and products which are woven, knitted , tufted , stitch
bonded incorporating binding yarns or filaments, or felted by wet-milling, whether or not
additionally needled .

The fibres may be of natural or man-made origin. They may be staple or continuous filaments or be
formed in situ.

OPEN CORD

A steel cord in which the wires have a periodic loose association which permits "rubber" to
penetrate the cross-section.

OVEN DRY MASS
See: Mass.
PACKAGE

A package consists of yarn or cord with its winding support, if used.

Terminology BISFA 2017 43



Note: Packages may be of various shapes and winding patterns, e.g. bobbins, pirns, cones, cops,
hanks, cakes, cheeses, tubes, beams.

PERMANENT DEFORMATION

The unrecovered strain of an exercised specimen, measured after a specific recovery period and
expressed as percentage of the initial length of the specimen.

PLIED YARN (Synonym: Folded yarn and cabled yarn)

A yarn consisting of two or more single yarns which are combined by applying at least one twisting
or plying operation

POY

Abbreviation for Partially Oriented Yam, used for filament yarns with a significant degree of residual
drawability. Such yarns are designed to be submitted to a further orientation process.

PRECONDITIONING

The process of bringing a textile material to approximate equilibrium with the atmosphere for
preconditioning.

PRE-DIP

A chemical composition applied to a cord or fabric to improve the reactivity of the surface.
PRETENSION

The specified tension applied to a test specimen preparatory to making a test.

PULP

Pulp is a generic term for the processed fibrous material manufactured for different end-uses such
as fibres, paper, and compounds.

RELATIVE HUMIDITY

The ratio, expressed as a percentage, of the pressure of water vapour actually present in the
atmosphere to the saturation pressure at the same temperature and at the same total pressure.

RESIDUAL TORSION

The number of revolutions made by a specific length of steel cord when one end is held in a fixed
position and the other allowed to turn freely.

RFP
See: Dust
ROVING

An indefinitely long assembly of staple fibres, substantially parallel, with slight twist, capable of
being drafted in the later or final stages of preparation for spinning.

See: Sliver.
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SAMPLE

A representative portion of a lot of material or of a consignment for testing or for record purposes.

SHRINKAGE

The decrease in length of a test specimen caused by a specified treatment, expressed as a
percentage of the length of the untreated test specimen. The lengths are measured before and
during or after treatment under specified tensions.

Boiling water shrinkage

The decrease in length of a test specimen caused by a treatment in boiling water for
specified time, expressed as a percentage of the length of the untreated test specimen. The
lengths are measured before and after treatment under a specified pretension.

Hot water shrinkage

The decrease in length of a test specimen caused by a treatment in hot water under a
specified temperature and time, expressed as a percentage of the length of the untreated
test specimen. The lengths are measured before and after treatment under a specified
pretension. The water temperature to be applied is specified between buyer and seller.

Hot air shrinkage, after treatment

The decrease in length of a test specimen caused by a treatment in hot air under specified
temperature and time, expressed as a percentage of the length of the untreated test
specimen. The lengths are measured before and after treatment under a specified
pretension.

Hot air shrinkage, during treatment

The decrease in length of a test specimen caused by a treatment in hot air under specified
temperature and time, expressed as a percentage of the length of the untreated test
specimen. The lengths are measured before (under a specified pretension) and during
treatment (under a specified measuring tension).

SINGLE YARN

A yarn composed of staple fibres (spun yarn), a single filament (monofilament) or several filaments
(multifilament yarn), with or without twist.

SIZE

A chemical composition in solution or dispersion applied before weaving normally to warp, but
sometimes to weft, to facilitate the weaving operations.

SLIVER

An indefinitely long assembly of staple fibres, substantially parallel, without twist, capable of being
drafted in preparation for spinning.

See: Top, Roving.
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SPECIMEN

See: Test specimen.

SPUN YARN

A yarn made of staple fibres usually bonded together by twist.
SQUARE CUT STAPLE FIBRES

See: Staple fibre.

STABILISED FALSE TWIST YARN

A yarn, having a low crimp elongation and a low crimp contraction, obtained by false twisting,
followed by heat-setting in a state where it is only partly relaxed from the straightened condition.

STANDARD ATMOSPHERE
See: Atmospheres
STAPLE FIBRE

A textile fibre of limited but spinnable length. For man-made fibres the three principal categories
are:

e Square cut staple fibres

Staple fibres obtained by cutting into bundles of essentially constant length; they are
specified by a single nominal length.

e Stretch-broken fibres

Staple fibres obtained by stretch-breaking a tow in a tow-to top process to a range of lengths
up to a defined upper limit.

e Variable length (or bias cut) staple fibres

Staple fibres obtained by cutting in such a way as to deliberately introduce several lengths.
Such fibres are specified by two finite nominal lengths corresponding to the limits of the cut
length.

STEEL CORD

A formed structure composed of two or more steel filaments when used as an end product or
combination of strands or filaments and strands.

STEEL FILAMENT

A steel fibre used as an individual element in a strand or cord.
See: Filament.

STIFFNESS

Resistance to bending, characterised by the bending moment required to produce a bent
configuration under specified conditions.
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STRAIGHTENED LENGTH
The length of a test specimen under a specified tension sufficient to remove crimp.
STRAIGHTNESS

The ability of a steel cord to lie flat between two straight parallel lines which are a prescribed
distance apart.

STRAIN

The ratio of the extension of a test specimen to its initial length.
See: Elongation

STRAND

A general expression for linear textile assemblies, particularly yarns which are components of ropes
and cordage.

Note for steel: A group of filaments twisted together to form a unit product to be processed
further. A strand may be considered as a cord if it is the end product for tyre
reinforcement or if it may be an element in a more complex structure.

STRENGTH AT BREAK (this term should not be used)

The average of the results of breaking force measurements
See breaking force

STRESS

The resistance to deformation developed within a material subjected to an external force, expressed
as force per cross-sectional area.
Note: Sometimes wrongly used in textile testing for tenacity, which is force per linear density.

STRETCH-BROKEN FIBRES
See: Staple fibre.
STUFFERBOX CRIMPED YARN

Textured filament yarn obtained by overfeeding yam and compressing it into a chamber, which may
be heated.

TABBY

A plain weave fabric. In the context of tyre cord fabric it refers to sections of closely spaced weft
yarns in a special section of fabric woven to provide a sample.

TABBY SAMPLE
The section of a tyre cord fabric between two tabbies.
TANGENT MODULUS

See: Modulus.

Terminology BISFA 2017 47



TANGLED YARN

Term sometimes used as alternative for interlaced yarn.

See: Interlaced yarn.

TARE

See: Mass

TENACITY

Force divided by linear density.

TENACITY AT BREAK

See: Breaking tenacity

TENACITY AT SPECIFIED ELONGATION

The tenacity associated with a specified elongation on the tenacity-elongation curve.
TENSILE STRESS

The force per unit cross-sectional area of the unstrained specimen.
TENSION

A force tending to cause the extension of a body.
Note: An abbreviation for tensioning force. Second part to pretension. In fibres and yarns the
tension applied is usually based on the linear density of the material. See Tenacity

TENSIONING FORCE
See: Tension
TEST SPECIMEN (Synonym: specimen)

A portion of a laboratory sample or, in certain cases, the entire laboratory sample to be used for a
testing procedure.

TEXTURED FILAMENT YARN

A filament yarn characterised by actual or latent filament crimps, coils or loops, with or without twist
liveliness, by which it has, or can develop by after-treatment, bulk and/or stretch properties.

TITRE
Better to use linear density (see linear density)
TOLERANCE

The maximum permissible positive or negative deviation between the value of a quantity as
determined according to BISFA methods and the value quoted for the consignment. Normally, the
tolerance is a percentage of the quoted value.

TOLERANCE OF COMMERCIAL MASS

See: Mass
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TOP

Synonym for sliver.
Also a form of package in which sliver can be delivered, e.g.: ball top or bump top.

TORSION TEXTURED YARN

A textured filament yarn obtained by heat setting of a twisted filament yarn and subsequently
untwisting it.
See: False Twist Yarn.

TOUGHNESS AT BREAK
See: Breaking toughness.
TOW

A large number of filaments, assembled without substantial twist usually intended to be cut or
stretch-broken for use in staple fibre or top form.

TWIST

The helical disposition of the components of a single, folded or cabled yarn or roving. Twist is in the
S (or Z) direction when the spirals of the yarn or roving held vertically slope in the same direction as
the middle part of the letter S (or Z).

See: International Standard I1SO 2 (1973)

V4

Note: If the S/Z notation cannot be used (for example in numerical fields of databanks) S should be
designated as (-) and Z as (+).

In steel cord the twist is called "direction of lay".
TWIST FACTOR
The value obtained when the twist is multiplied by the square root of the linear density of the yarn.

Note 1:

LD
=t 1000
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where: TF = Twist Factor
t = Twist in turns per meter
LD = Linear density in tex

Note 2: In order to be able to make effective comparison of different fibre generic categories in
certain applications, e.g. tyre cords, it is necessary to take into account the density of the

fibres.
LD
TF, =t (—
p

where: TFc = Twist Factor corrected
t = Twist in turns per meter
LD = Linear density in tex
p = Density in kg/m3

TWIST LEVEL

The number of turns per unit length of a twisted yarn.
TWIST LIVELINESS

The tendency for a twisted yarn to untwist or for a torsion textured yarn to resume its twisted
shape.

TYPE OF LAY
See: Lay
TYRE CORD FABRIC

A structure used in tyre manufacture, comprising a sheet of warp cords or yarns bound together by
widely spaced weft yarns which are usually of cotton and have a distinctly lower linear density than
the warp cords or yarns.

VARIABLE LENGTH (or bias cut staple fibres)
See: Staple fibre
VERIFICATION FACTOR

The verification - factor, as numerically defined, can be calculated from the net mass and the oven
dry mass plus the commercial allowance.

WEIGHT

The force exerted on a body by gravity (unit N).
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WET MODULUS

See: Modulus, Wet.

WIRE

See: Steel Filament.

WORK TO BREAK

The total area under the force extension curve up to the breaking force.
WRAP

A filament wound helically around a steel cord.

YARN

A textile product of substantial length and relatively small cross section, composed of fibre(s) with or
without twist.

This general term covers all the specific types of yarns, e.g. single yarn, multiple wound yarn,
filament yarn, spun yarn.

YARN LENGTH

The length of yarn wound on a support measured under defined conditions.
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CHAPTER 4
Schematic process flow sheets of principal man-made fibres

In this chapter only general and schematic process flow sheets of principal man-made fibres are

described.

They do not intend to cover all existing technologies.
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Aramid
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Polyamide

Polyamide 6 or Polyamide 6.6
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Polyester
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Viscose Filament Yarn (Spool-Spinning Process)
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CHAPTER 5

Manufacturing processes of nonwovens and relevant end-
uses

In this chapter, the following schematic process flow sheets of nonwovens manufacturing from
principal man-made fibres are described:

e Drylaid
e Spunlaid
e Airlaid
e Wetlaid

Also typical end uses derived from methods of web formation and bonding processes are shown.
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Drylaid

Drylaid
Carded with binder impregnation

Drying

Binder impregnation

Carding {combing fibres into web)

Staple fibre

from bale opener or blender i adana.orey
Spunlaid
Polymer chips [ Extrusion die
Filament attenuator
(cooling and stretching)
Extruder
Fibre dispersion
Wind up
Bonding
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Airlaid
Short Fibre Airin
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Moving wire mesh
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Wetlaid

Binder
impregnation
Fibre and water slurry

Web making

Extracted water wan.czdana.ory

The above schemes are a kind permission from EDANA, Brussels, the international association
serving the nonwovens and related industries.
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TYPICAL END USES FROM METHODS OF WEB FORMATION AND BONDING PROCESSES

Bonding

Chemical

Mechanical

Thermal

Combination

Meltdowns and other polymer

2 Wetlai Es
Spunlaid R g Wetlaid Airlaid
Typical use Typical end use Typical end use Typical end use
Spray bonding Wipes Interlinings Wipes - Waddings
Impregnation Civil Engineering Filters - Interlinings Wipes - Coating subtracts Wipes - Abrasives
Print bonding Table cloths Interlinings Tables cloths
Needling Geotextiles - Carpet Backing
Stitchbonding Furniture Fabrics Abrasives
Hydroentangling Coverstocks Wipes Wipes
Calandering Cavil engiriesring - Coating Filters - Distribution Layers
= substrates -
Through air process Interlinings - Filters Filters - Surgical Masks Filters -Tea bags - Coverstocks Filters
Resinbonding Wall Coverings Interlinings
Ultrasonic Coverstocks
Unbonded Filings
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Bonding

Chemical

Mechanical

Thermal

Combination

Drylaid

Carding I Aerodynamics
Primary web I I Multilayer I | Crossfolding
Typical use Typical end use Typical end use Typical end use
Spray bonding Wipes - Interlinings Wipes Waddings Waddings
Impregnation Interlinings Filters - Interlinings Geotextiles - Interlinings Abrasives -Interlinings
Print bonding Wipes - Other Household Interlinings Interlinings Wipes - Other Household
: Filters - Backing and Carpet - —
Needling Undelay Carpets - Civil Engineering Felts
Stitchbonding Coating Substrates - Filters Malress Covers - Crsting Abrasives - Other Housshold
- Substrates
Hideagiig | | Wipes.: Mishal & Sy Tshries - Wines Tnterkuign - Household Wipes - Medical & Sanitary
Applications
Calandering Msdcal Acuition Layse - Carpet Backing - Coverstock Shoes - Electric Applications Abrasives
2 Coverstock =
Through air process Medical Acquisition Layer - Interlinings Interlinings - Waddings Interlinings - Waddings
= Battery Separators = & = 3
Resinbonding Interlinings Interlinings Filters Interlinings - Wipes
Ultrasonic Wipes - Coverstock Wipes - Coverstock Waddings - Coverstock Waddings - Coverstock
Unbonded Cotton Wool - Tampons Cotton Wool

Filling

Filings - Cotton Wool
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CHAPTER 6

Morphological scheme of industrial yarns and relevant end-
uses

In the following page, the physical yarn transformation and some processing of industrial yarns are
described. Also some main applications and end-uses of industrial yarns are shown in a concise way.
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Applications

Nets
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Hoses
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Sails
Concrete
reinforcement

Cut Protective
gloves
Hoses

Break pads
Packings
Paper

Sail
Airbag
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protection
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CHAPTER 7
Statistical terms and definitions

7.1. Introduction

This chapter of the booklet covers statistical aspects of tests and test methods. However there is no
intention, to give a full and broad build-up of statistical knowledge, procedures and tools.

The field of statistics is rapidly expanding and has become much more than mere application of basic
formulas. Today statistics is essential when it comes to understand and measure uncertainty and
accuracy of test methods. Sophisticated statistical procedures for the determination of the accuracy
and comparability of test methods have been developed and laid down in a number of standards.

Chapter 7 of the booklet targets to:

e Give an overview of basic statistical terms and definitions that serve as basis for any kind of
advanced statistical engagement.

e Give an overview of statistical terms, that are defined by ISO for the estimation of the
uncertainty of test methods.

e Give a short cross reference to the conduction of interlab trials.

e Give a definition of statistical Process control parameters.

7.2. Basic Statistics
INDIVIDUAL VALUE

The result of any one observation (breaking force, linear density, etc.) in a series of tests is called the
individual value. The individual value of the i-th observation in a series of n observations is denoted
by xi.

BISFA tests frequently involve the examination of more than one test specimen taken from a
laboratory sample or sample. The resultant individual values should first be used to determine the
laboratory sample/sample arithmetic mean and it is this mean which should then be used as the
individual value in subsequent statistical calculations.
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NORMAL DISTRIBUTION

In this booklet it is assumed that individual values follow a normal distribution in which the standard

deviation s is independent from the mean. This distribution has a bell shape symmetrical around the
mean. Characteristics of this distribution are:

x = 1s contains 68.3 % of data
x = 1.96 s contains 95.0 % of data

X = 3 s contains 99.7 % of data

Normal
Distribution

TN

Praobability

X-35 X-25 X-8 X X+s x+2s X+3s
FREQUENCY

Frequency is the number of individual values in each class. The number of individual values in the j"
class is denoted by nj, k represents the number of classes. It is recalled that :

n = N

k
]
-1

FREQUENCY DISTRIBUTION

For a large number of individual values (n > 50) it is advantageous to arrange individual values into
classes with the same interval; a tabulation or diagram showing the numbers of such values falling
into defined class intervals is called a frequency distribution or histogram. It is conventional to
include within an interval any observation which falls precisely on its upper boundary.

The central value of a class is defined as the value equidistant between the two class boundaries.
The class containing the greatest number of individual values is called modal class.
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ARITHMETIC MEAN

The arithmetic mean of a series of n individual values x1, x2, x3, is the sum of these values divided by

their number, n:

Ny, + Nby, +... + MYy _ | =1
n n

y =

Yj = central value of the j* class

nj = frequency of the j* class

OVERALL ARITHMETIC MEAN

m_
. _ X;
X Xt A X Xy A

m

It is the arithmetic mean of a set of individual values ignoring any sub-groups (see individual value)

only if the sub-groups contain the same number of individual values.

RANGE (R)

The difference between the largest and the smallest values in a set of observations
R = x (max)-x (min)

AVERAGE RANGE (R)

The average of a set of k ranges

Mx
m;U

o
Il
N

R - R, + R, +..R,+ ..R,
k k
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VARIANCE AND STANDARD DEVIATION

The variance (s2) of a set of n individual values is the sum of the squares of the differences between

each individual value and the arithmetic mean divided by

(n-1):

These formulae can also be used for mean values when the tests have been done with more than
one test specimen from each laboratory sample, but in such cases:

n =the number of samples
Xij = the arithmetic mean of the sample
X = the overall arithmetic mean of laboratory sample

In the case of a frequency distribution, calculations are made with the following formula:

UNIVERSE STANDARD DEVIATION

An estimation of a true standard deviation based on a long series of k groups of measurements and

each group of which consists of n observations.

R
;“;zggr,r’;z

h?|h|

Where:

R = =1 and s = =1
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Each group contains the same number of observations n and has a mean not significantly different
from the others. d2 and c2 are factors used in connection with sampling by variables and they
depend on n. (see Table 7.1).

Table 7.1: Factors for estimate (e

n d; c2

2 1.1288 0.5642
3 1.693 0.7236
4 2.059 0.7979
5 2.326 0.8407
6 2.534 0.8686
7 2.704 0.8882
8 2.847 0.9027
9 2.970 0.9139
10 3.078 0.9227

COEFFICIENT OF VARIATION

The ratio of the standard deviation to the arithmetic mean, expressed as a percentage:

V(%)== -100 or V(%)== -100

X Il n
<l w»

CONFIDENCE LIMITS

In a consignment for which the individual measured values have practically a normal distribution, it

is possible to define, symmetrically around the overall arithmetic mean X, an interval which
contains in a given percentage of cases BISFA requires 95 %) the true arithmetic mean of the
consignment under test. (This percentage is called confidence level)?

This interval from

G(—c)to (;<+c)

is called the confidence interval.

(;(-c)and (;<+c)

are known as the confidence limits.

1 Sometimes confidence level is expressed as a figure between 0 and 1, but (see ISO 2602) the expression as a
A

ner niaca-icoaneralhv—ic
PCI \-CIILGSC L) SCIICI CIIIY USCTuU.
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The half-length, c, of the confidence interval is thus for a given confidence level, the maximum value
of the error made in estimating the true arithmetic mean? of the consignment from the overall

arithmetic mean. The half-length of the confidence interval is given by the expression:

S
c=t —

Jn

in which t is a coefficient, given in the following table as a function of n for the required confidence

level of 95 %, s is the standard deviation and n is the number of individual values.

BISFA normally prefers to express the half-length c as a percentage C of the overall arithmetic mean:

V (%)
Jn

C(%)==-100 or C(%)=t

X IO

where V is the coefficient of variation.

Table 7.2: Values 1,975 of Student’s t-distribution with degree of freedom

equals n+1

Number of tests | t-value Number of tests | t-value Number of tests | t-value
n n n

4 3.18 15 2.14 25 2.06
5 2.78 16 2.13 26 2.06
6 2.57 17 2.12 27 2.06
7 2.45 18 211 28 2.05
8 2.36 19 2.10 29 2.05
9 2.31 20 2.09 30 2.04
10 2.26 21 2.09 31 to40 2.03
11 2.23 22 2.08 4110 60 2.01
12 2.20 23 2.07 61 to 120 1.99
13 2.18 24 2.07 121 to 230 1.97
14 2.16 >230 1.96

Note: If a probability other than 95% is desired, those Student’s t can be found in statistical books.

2 BISFA considers that systematic errors are negligible, as the accuracy requirements on instruments are

Terminology BISFA 2017

71



Measurements made with single test specimens do not always give values that are normally
distributed. Therefore it is necessary to do independent tests on a series of test specimens, all taken
from the consignment. For each laboratory sample a number of test specimens is tested and the
arithmetic mean of the individual values for that laboratory sample is calculated. The standard
deviation of the arithmetic means of each laboratory sample with respect to the overall arithmetic
mean is calculated. The confidence limits of the overall arithmetic mean can then be calculated from
this standard deviation, using for n the number of laboratory samples that have been tested.

Number of tests

For some determinations it may be necessary to increase the number of tests in order to obtain a
required confidence interval. If n tests have been made giving a standard deviation s or a coefficient
of variation V, the resulting confidence interval may be too large. In order to obtain a required
length of confidence interval c* or C*, the number of tests must be increased by m additional tests:

where t is the value corresponding to n in the above Table 7.2. In such cases calculate the mean and
its confidence interval from the result of all (m + n) tests, and verify that the new confidence interval
is satisfactory.

7.3 Statistical terms used in the estimation of repeatability and
reproducibility of test methods

BISFA recommends to apply the ISO 5725 for the conduction of interlab trials. The concept of
interlab trials is the basis for the determination of the accuracy of test methods.

ACCURACY OF A MEASUREMENT

The closeness of agreement between a test result and the accepted reference value.

PRECISION

The closeness of agreement between independent test results obtained under stipulated conditions.
Trueness

The closeness of agreement between the average value obtained from a large series of test results
and an accepted reference value.

Note: SO 5725 uses the terms trueness and precision to describe the accuracy of a test method.
While trueness compares to an accepted reference value, precision only refers to the closeness of
agreement between test results. Any combination of quality of the precision and trueness of a
specific test method is possible. Figure 7.1 illustrates this issue.
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Figure 7.1: lllustration of trueness and precision

®@00e

High precision Low precision High precision Low precision
High trueness High trueness Low trueness Low trueness

UNCERTAINTY OF MEASUREMENT

Parameter, associated with the result of a measurement that characterizes the dispersion of the
values that could reasonably be attributed to the measured.

BIAS
The difference between the expectation of the test results and an accepted reference value.

Note: Biasis the total systematic error as contrasted to random error. There may be one or more
systematic error components contributing to the bias.

ACCEPTED REFERENCE VALUE
A value that serves as an agreed-upon reference for comparison, and which is derived as:

e atheoretical or established value, based on scientific principles

e an assigned or certified value, based on experimental work of some national or international
organisation

e aconsensus or certified value, based on collaborative experimental work under the auspices
of a scientific or engineering group

e when 1), 2) or 3) are not available, the expectation of the (measurable) quantity, i.e. the
mean of a specified population of measurements

Note: In the case of a sample or consignment of fibre or yarn, then only 4) applies.
COMPONENT OF VARIANCE
Is a portion of a total variance caused by a particular source.

In this BISFA — terminology booklet three components of variance are considered. They are
expressed as standard deviations.
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e Single Operator component (S.)
The variance solely caused by the operator(s).
e Sample component (The variance, solely caused by the sample)

within laboratories component (St)

The variance caused by instruments, environment (test atmosphere) in the laboratory exept
the variance due to operators. This component is zero, when there is only operator
variability.

e Between laboratories component (S,)
The variance caused by different laboratories. This component is zero, when there is only
one laboratory.

Note: Single operator component and sample component are difficult to separate and both
contribute to the random error.

REPEATABILITY
Precision under repeatability conditions
REPEATABILITY CONDITIONS

Conditions where independent test results are obtained with the same method on identical test
items by the same operator using the same equipment within short intervals of time.

VARIANCE

A measure of dispersion, which is the sum of the squared deviations of observations from their
average, divided by one less than the number of observations

REPEATABILITY LIMIT r

The values less than or equal to which the absolute difference between two test results obtained
under repeatability conditions is expected to be with a probability of 95%.

REPRODUCIBILITY LIMIT R

The values less than or equal to which the absolute difference between two test results obtained
under reproducibility conditions is expected to be with a probability of 95%.

REPRODUCIBILITY
Precision under reproducibility conditions
REPRODUCIBILITY CONDITIONS

Conditions where test results are obtained with the same method on identical test items in different
laboratories with different operators using different equipment.

Note: In the case of textile fibres/yarns, the test is destructive, therefore the items tested are not
actually identical, but these must be sampled so as to make them as nearly identical as
possible.
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REPEATABILITY STANDARD DEVIATION

The standard deviation of test results obtained under repeatability conditions
REPRODUCIBILITY STANDARD DEVIATION

The standard deviation of test results obtained under reproducibility conditions
ERROR OF RESULT

The test result minus the accepted reference value.

Note: The test result may be the mean of a number of individual observations.
RANDOM ERROR OF RESULT

A component of the error, which in the course of a number of test results for the same characteristic
varies in an unpredictable way.

SYSTEMATIC ERROR OF RESULT

A component of the error, which in the course of a number of test results for the same characteristic
remains constant or varies in a predictable way.
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7.4 Interlab trials

Interlab trials are the basic method for the determination of the repeatability and reproducibility of
standardised test methods. BISFA recommends to apply the ISO 5725 / 2 for the conduction of
interlab trials.

Note:

In the first place the repeatability and reproducibility of a test method will give a measure
for its precision only. The bias is considered to be constant during a test carried out under
repeatability conditions. However a possible bias of a specific test method may change in
value during tests under reproducibility conditions.

Whenever a representative number of laboratories, that can perform a specific test method
conduct an interlab trial on the mentioned test method, the bias will convert to a random
property, that means to the between laboratory component of variance, expressed and
measured by the concept of reproducibility.

The simplified approach, proposed by BISFA, to consider only the three components of
variance, as outlined in paragraph 6.3, implies, that there is no intralab bias of a test
method.

The BISFA booklet “Guideline for interlaboratory tests” gives some practical explanations for
the conduction of such trials. Please note, that this guide also contains some important
aspects of outliers that should be considered, when the evaluation of the trial is done.
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7.5 Statistical process control parameters

PROCESS CAPABILITY (6 [)
The limits of variability in which a process operates under normal conditions. If this variability is
within 6 [, then the process is under statistical control.

ACCURACY INDEX (Ca)

Index (expressed in percentage) indicating how close the process centering is to the specified target

_ Specified target - X
A 0.5 (USL - LSL)

- 100

Where X is the overall arithmetic mean.
USL - is the upper specification limit

LSL - is the lower specification limit.

CAPABILITY INDEX (C,)

Index relating the process capability to the specification tolerance

c _ USL—LSL
P 6/

QUALITY INDEX (Cy)

It is the capability index, on a single set of data adjusted for process centring

e (223) (52

Where: re is the estimated standard deviation of the set of data considered.

If both Ca and C, are known, then

C
Ch = C, (1 - ﬁ]

Pok

The performance index measured on different sets of data and adjusted for process centering

5 , (USL— f) (E—LSL)
= min ,
Pk 3/ 3/
