INTERNATIONAL ISO
STANDARD 24180

First edition
2021-12

Textiles — Synthetic filanient yarns —
Electrostatic propensity evaluation by
measuring electricalkresistance

Textiles — Fils de filaments synthétiques — Evaluation d¢ la
propension électrostatique par mesure de la résistance élé¢ctrique

Reference number
1SO 24180:2021(E)

© 1S0 2021


https://standardsiso.com/api/?name=fbf0efb23f5c1a079539535ec4bd149d

ISO 24180:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=fbf0efb23f5c1a079539535ec4bd149d

ISO 24180:2021(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
1 SCOPI@ ...k 1
2 NOFIMATIVE FEFCI@IICES ..........oo e 1
3 Terms and defiMETIONIS ... 1
4 PIEIICEPIE ... 1
5 APPATATUS ...

51 DC high-resistance meter..........on.

5.2 Insulating specimen holder (see Figure 1)

5.3 TensioNiNg WEIGNT ...l e

Atmosphere for conditioning and testing...........co G o 2
7 Preparation of test specimens

7.1 Preparation of specimens

7.2 Conditoning.......ccen

7.2.1 Pre-conditioning...
7.2.2  CONAILIONIIIG ool S

8 TESEPIOCEAUTE ...y N

8.1  Tension for the teSt SPECIMEN ... B

8.2  Testspecimen loading..........ciicicnnn bl

8.3 Determination of electrical resistance
9 Calculation and exXpression of FeSUILS ... s |, 4

9.1 Resistance per UNit I@NGTH ... @i e 4

9.2 VOIUME F@STSTIVITY ..ot it

9.3 Expression of results..

9.4 Pl CISTON ..o s
10 TESETEPOTT ... bt e 5
Annex A (informative) Average density of common synthetic fibres ... 6
Annex B (informative) Precision eXperiments . ... 7
BIDHIOZGIAPIY ... ettt e 9
©1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=fbf0efb23f5c1a079539535ec4bd149d

ISO 24180:

2021(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
the World

www.iso.or

the ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may'be the subjg

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as infermation about ISO's adheren
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT)
b /iso/foreword.html.

This docum
and yarns.

Any feedbad
complete lis

ent was prepared by Technical Committee ISO/TC 38, Textiles, Subcommittee SC 23, H

k or questions on this document sheuld be directed to the user’s national standards bo
ting of these bodies can be found atwww.iso.org/members.html.

ect of

s. ISO shall not be held responsible for identifying any or all such patént rights. Detafils of

1d /or

S not

and
e to
see

ibres

dy. A

© IS0 2021 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=fbf0efb23f5c1a079539535ec4bd149d

INTERNATIONAL STANDARD ISO 24180:2021(E)

Textiles — Synthetic filament yarns — Electrostatic
propensity evaluation by measuring electrical resistance

1 Scope

This document specifies methods for electrostatic propensity evaluation by measuring electrical
resisgance of Symthetic fitamentyars:

It is ppplicable to synthetic filament yarns. Conductive yarns covered in this document are used for
anti-static fabric. They are not used for transmission of electric signals, supply of-electri¢ power and
electromagnetic shield and heating.

2 Normative references

The following documents are referred to in the text in such a waykthat some or all of their content
constitutes requirements of this document. For dated references,‘enly the edition cited [applies. For
unddted references, the latest edition of the referenced document(including any amendments) applies.

ISO 139, Textiles — Standard atmospheres for conditioning and testing

ISO 3060, Textiles — Yarn from packages — Determination of linear density (mass per unit langth) by the
skeinmethod

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO gnd [EC maintain terminology databases for use in standardization at the following addresses:

— SO Online browsing platferm: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
electrical resistance-per unit length
electirical resistafice’of a material per unit length

Note [l to entryuJt is expressed in Q/m.

3.2
volumeéresistivity
quotient obtained when the potential gradient is divided by the current density

Note 1 to entry: It is expressed in Q-m.

[SOURCE: ISO 472:2013/Amd.1:2018, 3.17, modified — Note 1 to entry has been deleted]

4 Principle
Resistivity is a physical quantity used to compare the conducting properties of different materials.

Under specific condition, electrical resistance of synthetic filament yarns in certain length is measured.
Electrical resistance per unit length and volume resistivity are calculated.

©1S0 2021 - All rights reserved 1
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5 Apparatus

5.1 DC high-resistance meter

a) Resistance range: 1x10° Q to 1x1013 Q.

b) Accuracy: =5 % for measurements of 1x1012 Q and less, and +20 % for higher than 1x1012 (.

c) Open circuit voltage: (100 £5) V.

5.2 Insulating specimen holder (see Figure 1)

a) Insulating board, material resistance >2101* Q and with a pair of copper clamps in a horiz

spacing|of (10 = 0,1) cm on it.
b) Clamps)with clean and flat jaw faces to hold the test specimen without slippage.
c) A pulley, on the outside of one clamp.

d) Jaw facgs of the clamps and upper edge of the pulley are at same horizontalplane.

1 L 1 2

/

1  clamps [p.2, b)]

2 specimen
3 pulley [52, c)]

4 tensionipg weight (5.3)
5

L

insulatinfg board [5.2, a)]

spacing lbetween the two-elamps [5.2, a)], expressed in cm.

Figure 1 — Schematic diagram of insulating specimen holder

5.3 Tensioning weight

bntal

With clamps, to apply tension force to test specimens.

6 Atmosphere for conditioning and testing

The atmosphere shall be a temperature of (20 + 2) °C and a relative humidity of (40 + 4) %. If a different

temperature or humidity is used, record it in the test report.

NOTE The measurements of temperature and humidity are specified in ISO 139.

2 © IS0 2021 - All rights reserved
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7 Preparation of test specimens

7.1 Preparation of specimens

Discard yarn on the outer layer of a package (about 1 g) and cut yarn to a length of 400 mm to 500 mm
as the first test specimen.

Discard more yarn, about 3 m to 5 m, before cutting the next test specimen from the same package.

The minimum number of test specimens shall be 3 from each package.

If thgTeststance momr=umiformity test s Tequired; the totatamoumnt of test specimens s ot tess than 30.
7.2 | Conditoning

7.2.1 Pre-conditioning

Before conditioning, pre-conditioning is required. Pre-conditioning shall'becarried out in accordance
with|ISO 139.

7.2.1 Conditioning
Condition the specimens in atmosphere (see Clause 6) for at least 2 h until equilibrium is afftained.
8 Test procedure

8.1 | Tension for the test specimen

8.1.1 Tension per unit linear density is.intended to be:
— non-texture yarns: (0,05 + 0,01) ¢N/dtex;
— fextured yarns: (0,20 * 0,049.€N/dtex.

8.1.2 Calculate the tensienaccording to Formula (1):

F=PxT 1)

where

F  isithe tension, expressed in cN;

P “Zis the tension per unit linear density (see 8.1.1), expressed in cN/dtex;

T isthe linear density of the test specimen (specified in ISO 2060), expressed in dtex.
8.2 Testspecimen loading

8.2.1 Place one end of the test specimen in the middle of the clamp nonadjacent to the pulley and
close the clamp.

8.2.2 Place the other end in the middle of another clamp and lead the test specimen passing through
the pulley.

Add sufficient weight (see 8.1) on the end of the test specimen.

©1S0 2021 - All rights reserved 3
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Be sure to keep the test specimen straight and close the clamp.

8.3 Determination of electrical resistance

8.3.1 Attach the measuring electrodes of the DC high-resistance meter to the two copper clamps,
regardless of position.

The voltage

If under non

switch is placed at 100 V.

-specified voltage, it shall be indicated in the report.

8.3.2 Enel

8.3.3 Bred
on the clamj

8.3.4 Rem

9 Calcul

gize the resistance meter and read the value of electric resistance after 1 min.

k off the voltage switch. Contact two clamps and ground, to enable electrostatic.dissip
DS.

ove the test specimen from the clamps. Repeat measuring other test'specimens.

ation and expression of results

9.1 Resistance per unit length

Calculate eld

R is

9.2 Voluy
Calculate vd

_ R
LX

ectrical resistance per unit length according to Formula (2).

102

is|the resistance per unit length, expressed in /m;

the resistance of test specinien between the two clamps, expressed in Q;

is|the spacing between the tWo clamps, expressed in cm.

he resistivity
lume resistivity’according to Formula (3).
T

-~ %1028
p

htion

(2)

(3)

Sy is
R is
T is
L is

p is

the the volume resistivity, expressed in Q-m;

the resistance of test specimen between the two clamps, expressed in ;
the linear density of sample (specified in ISO 2060), expressed in dtex;
the spacing between the two clamps, expressed in cm;

the density of fibre (see Annex A), expressed in g/cm3.

9.3 Expression of results

The result is expressed as arithmetic mean value or geometric mean value of all the test specimens.

4
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The mean value is recorded in scientific notation ax10”, in which a value is 1,0 to less than 10 and
accurate to the first decimal place.

Usually, the average is calculated by arithmetic mean value.

The arithmetic mean value is calculated according to Formula (4).

)_(:zn:xi /n
i=1

where

X is the arithmetic mean value of each test items;
is the value of each test items;

1 is the number of tests.

Wheh the test value changes in order of magnitude, the geometric mean value is selected.

The geometric mean value is calculated according to Formula (5).

wherte

9.4

F-([Tx )
i=1

X is the geometric mean value of each test itéms;

X, is the value of each test items;

i

n is the number of tests.

Precision

See Annex B.

10

L

[est report

The test report sihallMinclude at least the following information:

tthe Interhational Standard used (including its year of publication);

4ll details necessary for the identification of the sample tested;

St CoNditions;

test results;

any deviation, by agreement or otherwise, from the procedure specified;
any unusual features observed;

the date of the test;

any information needs to be indicated.

© IS0 2021 - All rights reserved
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Annex A

(informative)

Average density of common synthetic fibres

A.1 Description

The density
temperaturg

A.2 Aver

The averagsg

hge density

density of common synthetic fibres are recommend as listed in Table A.1.

Table A.1 — Average density of common syntheticfibres

of the fibre is determined by a density gradient column method (ISO 118332){ The
 of liquid bath is (25 £ 0,5) °C.

Type of the fibres Density value (g/cm3) Type of the fibres Density value (g/cm3)
polyester PET 1,38 polyethylene 0,96
acrylic 1,18 polypropylene 091
modacrylic 1,28 phenolic 1,31
para-aramid| 1,46 polysulfonamide 1,37
polyamide 1,14 polyvinyl chloride 1,38
vinylal 1,24 lc(?r?ftirl]il?()dified polyacry- 1,26
polyvinylidene chloride 1,70 polylactide 1,27
elastane 1,23 — —
6
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Annex B
(informative)

Precision experiments

B.1 Description

Ten laboratories participated in the experiment, providing test results for six materials alnd each one
repeated twice. Results are analysed according to [SO 5725-2.

B.2 | Repeatability

Following the normal and the right operation method specified in this document, one opg¢rator, using
the spme apparatus, tests identical specimens in an appropriate short time and calculates the difference
of anly two mean values.

Detefmine 20 cases and only once is above the repeatability listed'in Table B.1.

B.3 | Reproducibility

Follgwing the normal and the right operation method specified in this document, opergtors in two
laboratories, using different apparatus, tests identical specimens and calculates the diffefence of any
two nean values.

Detefmine 20 cases and only once is above the reproducibility listed in Table B.1.

Table B.1 — Precision of test results in six materials

Electrical resistance per unit s
length (Q/m) Volume resistivjty (-m)
Sample Spgciications repeatability | reproducibility | repeatability | repfoducibility
r R r R

;.Ond'“““’e Polyesteg 22dtex/3f 1,2x1011 4,0x1011 1,9%102 6,4x102

ilanjent yarns
conductive Po{pySter 55.5dtex/8f 3,4x108 2,7x109 1,4x100 1,1x101
filament yarns
conductiveiPolyamide 6 | 5 /¢ 2,1x1010 7,8x1010 4,1x101 1,5x102
filamentyyarns
conductive Polyamide 6 | 3 /3¢ 6,2x109 2,0x1010 1,2x101 3,9x101
filament yarns

Polyester industrial 1100dtex/192f |  4,4x1014 3,6x1015 3,5%107 2,9x108
filament yarns

Polyamide 66 industrial| ; 40 4tex/208fF|  9,0x1013 6,7x1014 1,1x108 8,2x108
filament yarns

B.4 Mean value

Test two specimens and calculate arithmetic mean values. When the test value changes in order of
magnitude, the geometric mean value is selected.

©1S0 2021 - All rights reserved 7
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