INTERNATIONAL ISO
STANDARD 24281

First edition
2021-07

Textiles — Biaxial tensile properties
of woven fabric — Determinatiagn of
maximum force and €longation at
maximum force using the grab method

Textile- Propriétés biaxiales)des tissus- Détermination de |a force
maximale et de I'élongation par la méthode d'arrachement

Reference number
1SO 24281:2021(E)

©1S0 2021


https://standardsiso.com/api/?name=b0429ad3e77a32c42a3ebf20f93b0796

IS0 24281:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 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=b0429ad3e77a32c42a3ebf20f93b0796

IS0 24281:2021(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 Sampling
6 Apparatus — Biaxial test machine................cccccosseesseses s 4
7 Atmosphere for conditioning and testing ... L o, 4
8 Preparation of teSt SPECIMENS. ...y e

8.1 General...............

8.2 Dimensions.........nn

8.3 Preparation of test specimens
9 PTOCEAUIE. ... e

9.1 GAUGE 1ENGEN .. St

9.2 Rate of extension

9.3 Mounting of test specimens..

9.4 OPEIALION ..o e
10 Calculation and exXpression 0f TeSUILS ... e 6
11 TESTTEPOTL ... ekttt st 6
Annex A (informative) Locations of test speciméns cut from a laboratory sample..........f. ... 8
Annex B (normative) Preparation of teSt SPECIMENS ... 9
BIDIIOZTAPIY . ...t o ettt ettt e 11
© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=b0429ad3e77a32c42a3ebf20f93b0796

ISO 24281

: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.
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INTERNATIONAL STANDARD 1SO 24281:2021(E)

Textiles — Biaxial tensile properties of woven fabric
— Determination of maximum force and elongation at
maximum force using the grab method

1 Scope

This|document specifies a procedure to determine the maximum force and elongation.dt maximum
forcq of textiles woven fabrics using a grab method in the biaxial testing machine.

The method is mainly applicable to woven textile fabrics, including fabrics which exhibit stretch
characteristics imparted by the presence of an elastomeric fibre, mechanical;\0¥ chemicall treatment.
It cah be applicable to fabrics produced by other techniques. It is not applicable to ggotextilesl4],
nonwovensl3l, coated fabrics[2], textile-glass woven fabricsl2], and fabrigssmdde from carHon fibres or
poly¢lefin tape yarns.

The method is restricted to the use of constant rate of extension (CRE) testing machines|to the same
axis.

2 Normative references

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

ISO 139, Textiles — Standard atmospheres for:conditioning and testing

ISO 1500-1, Metallic materials — Calibration and verification of static uniaxial testing machines — Part 1:
Tenslon/compression testing machines=- Calibration and verification of the force-measuring gystem

ISO 10012, Measurement managejient systems — Requirements for measurement processes arld measuring
equipment

ISO 13934-1, Textiles —<-Fensile properties of fabrics — Part 1: Determination of maximum force and
elongation at maximum.force using the strip method

ISO 13934-2, Textiles'— Tensile properties of fabrics — Part 2: Determination of maximum fofce using the
grablmethod

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13934-1, ISO 13934-2 and the
following apply.

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

— ISO Online browsing platform: available at https://www.iso.org/obp

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

3.1
biaxial
related to measurement or application along two axes simultaneously

© IS0 2021 - All rights reserved 1


https://www.iso.org/obp
https://www.electropedia.org/
https://standardsiso.com/api/?name=b0429ad3e77a32c42a3ebf20f93b0796

ISO 24281

3.2

:2021(E)

constant-rate-of-extension (CRE) biaxial testing machine
tensile-testing machine provided with four clamp moves independently with a constant speed
throughout the test, the entire testing system being virtually free from deflection

3.3
grab test

tensile test in which only the centre part of the test specimen is gripped in the jaws of the testing

machine

[SOURCE: IS

0 13934-2:2014, 3.2]

3.4

maximum force

maximum f
conditions

[SOURCE: IS

3.5
gauge lengt
distance bef

Note 1 to ent
defined pretd
faces.

[SOURCE: IS

3.6
extension

brce recorded when a test specimen is taken to rupture during a test under the speg

0 13934-1:2013, 3.11]

h
ween the two effective clamping points of a testing device

nsion with carbon copy paper to produce a gripping pattern‘en the test specimen and/or th

0 13934-1:2013, 3.3]

increase in length of a test specimen produced by a force

Note 1 to ent
[SOURCE: I

3.7
elongation
ratio of the ¢

Note 1 to ent
[SOURCE: I

3.8
pretension
force applie

"y: Extension is expressed in units oflength.

0 13934-1:2013, 3.6]

bxtension (3.6) of the'test specimen to its initial length
"y: Elongation is-eXpressed as a percentage.

0 13934-1:2013, 3.7]

1 to)a test specimen at the beginning of certain tests

ified

"y: the effective clamping points (or lines) of jaws can be checked\by clamping e test specimen yinder

e jaw

Note 1 to entry: Pretension is used to determine the initial length (3.9) of the test specimen.

[SOURCE: IS
3.9

0 13934-1:2013, 3.5]

initial length
length of a test specimen under specified pretension (3.8) between the two effective clamping points at
the beginning of certain tests

Note 1 to entry: See also 3.5.

[SOURCE: IS

0 13934-1:2013, 3.4]
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elongation at maximum force

elong

ation (3.7) of a test specimen produced by the maximum force

Note 1 to entry: See Figure 1.

[SOURCE: ISO 13934-1:2013, 3.8]
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4 Principle

A teq
in th
used

tlongation at max. force.
tlongation at rupture.

orce at rupture.
retension.

Figure 1 — Example of force-elongation curve

t specimensof square shape is biaxially loaded in the plane of the fabric. The loads
e warp dnd 'weft directions simultaneously. Measurements of maximum force and elg
to represent biaxial properties of the fabric.

5 Sampling

are applied
ngation are

Select samples either in accordance with the procedure laid down in the material specification for the
fabric or as agreed between the interested parties.

In absence of an appropriate material specification, the example of suitable sampling procedure given
in Annex A may be used.

An example of a suitable pattern for cutting test specimens from the laboratory sample is given in
Annex A. Avoid test specimens with folded or creased areas, selvedges, and areas not representative of
the fabric.
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atus — Biaxial test machine

The testing apparatus shall be a constant-rate-of-extension (CRE) biaxial testing machine. Metrological
confirmation system of the biaxial testing machine shall be in accordance with ISO 10012.

The biaxial test machine shall be capable of simultaneously applying loads to the test specimen with
a specified load ration in the warp and weft directions. It shall be capable of measuring loads, strains
and/or displacements at suitable locations simultaneously.

The clamping or holding devices shall be capable of holding the test specimen without allowing it to slip

and designe

d so that they minimize damage to the test specimen.

6.1 Theb
force applie
apparatus sl
point in the
recorded jay

6.2 Them
6.3 Them

6.4 The n

range in which the machine is used shall not exceed *1 % and the error of the indicat
vV separation shall not exceed +1 mm.

achine shall be capable of setting the specified gauge length with'in +1 mm.

jachine shall be capable of measuring the distance of\the clamp with the warp and

directions simultaneously.

6.5 The c
designed so

6.6 The f3
specimen cd
prevent slip
specimen gr

6.7 For
(50mm=+1

6.8 Them

6.9 Them

7 Atmos

that they do not cut or otherwise weaken thestest specimen.

nnot be held satisfactorily with flat;faced jaws, engraved or corrugated jaws can be us

page. Other auxiliary materials forruse with either smooth or corrugated jaws to imp

ipping include paper, leather; plastics, or rubber.

the grab test, the~ -dimensional of the fabric shall

mm) x (60 mm * 1 mm).

clamping area

achine shallPbe capable of setting the gauge length to 200 mm, to within #1 mm.

phere for conditioning and testing

axial tensile testing machine shall be provided with means for indication or recordin
1 to the test specimen in stretching it to rupture. Under conditions of use, the accuracy
hall be class 1 of ISO 7500-1. The error of the indicated or recorded maximum' force a

achine shall be capable of a specified constant rate of extension with-an accuracy of +1(

amping device shall be capable of holding the“specimen without allowing it to slip

ces of the jaws shall be smooth and*flat, except that when, even with packing, thg

achine shall be capable of constant rate of extension 50 mm/min with an accuracy of

c the
fthe
[ any
bd or

%.

weft

and

test
ed to
rove

be

L0 %.

The atmosphere for preconditioning, conditioning and testing shall be as specified in ISO 139.

It is recommended that specimens be conditioned for at least 24 h in the relaxed state.

8 Preparation of test specimens

8.1 General

From each laboratory sample, at least five test specimens shall be cut, no test specimens shall be cut

from within

150 mm of either edge of the laboratory sample.

© ISO 2021 - All rights reserved
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8.2 Dimensions

The length and width of each test specimen shall be 400 mm #* 2 mm.

8.3 Preparation of test specimens

One each test specimen, a line shall be drawn a distance of 170 mm from one end of the warp and weft
direction and drawn the direction of the warp by an arrow. Example of test specimens is illustrated in
Annex B.

9 Procedure

9.1 | Gauge length

Set the gauge length of the biaxial tensile-testing machine to 200 mm within +Tyhm.

9.2 | Rate of extension

Set the rate of extension of the biaxial tensile-testing machine to 50 mm/min.

9.3 | Mounting of test specimens

Mount the test specimen by aligning one side of the clamp with the two lines drawn parallel to the warp
and yeft direction and refer to illustrated in Annex B. Zones “4-1” and “4-3” are mounted pn the warp
diredtion, and zones “4-2” and “4-4” are mounted on the weft direction.

The ¢xtension necessary to reach the pretensionsshall be added to the gauge length, thus fletermining
the ipitial length needed for the calculation of the elongation at maximum force.

Apply the appropriate pretension specified.as follows:

— flor all fabrics with stretch characteristics: 0,5 N;

— for fabrics without stretch characteristics according to mass per unit area:
3) <200g/m2:2N;

) >200g/m?2to500 g/m?: 5N;

¢ >500g/m210 N.

9.4 | Operation

Engdgethe device for recording the maximum force and elongation at maximum force. Put the clamp in
motipriand extend the test specimen to the point of rupture in any direction. Perform the|test at least
on five specimens. Record the maximum force of each direction in newtons and the extension or the
elongation at least to the nearest.

—  04mmor0,2% for elongations < 8 %;
— 1mmor0,5% for elongations 8 % to < 75 %;
— 2mmorl% for elongations > 75 %.

Record any break which occurs within 5 mm of the clamping line of jaws and report the result as a jaw
break. At the end of the fives test, examine the results obtained. If any of the jaw break results falls
above the lowest “normal” break result, then it can be included. If any of the jaw break results falls
below the lowest “normal” break results, then it shall be excluded, and further test should be carried
out to obtain five “normal” breaks.

© IS0 2021 - All rights reserved 5
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If all the results are jaw breaks, or if five “normal” breaks cannot be obtained, then the individual
results shall be reported without the coefficient of variation or confidence limits. Jaw break results

shall be indi

cated as such in the report, and the results discussed between the interested parties.

10 Calculation and expression of results

For each specimen, the average of the two maximum force values calculated for each direction is used
as the result in that direction.

Calculate the arithmetic mean of the maximum force of five specimens by two directions, in newtons.

Round ther

DCll]fC Fnr' ‘Yﬂlllﬂc

<1
>1

21

For each sp
direction is

DO N to the nearest 1 N;

DONto<1000N tothenearest10N;
000 N to the nearest 100 N.

pcimen, the average of the two elongations at maximum force valdes calculated for
sed as the result in that direction.

Calculate thee arithmetic mean of the elongation at maximum force of five specimens by two dire

and round if

0,2
0,5
10

If required,
rounded to {

to the nearest:

%  for elongations <8 %;
%  for elongations 8 % to < 75 %;
b for elongations > 75 %.

calculate the coefficient of variation to-the nearest 0,1 % and the 95 % confidence 1
he same precision as the mean value,

11 Test report

ort shall include the following information:

te to this document A€, ISO 24281:2021;

est;

Fation of the'test sample and sampling procedure, if required;

of testspecimens, including the number of tests rejected and reasons for this;

ngth in millimetre;

each

ction

mits

rate of extension in mm/min;

pretension applied, in newtons;

preconditioning, conditioning and testing atmosphere;
arithmetic mean of the maximum force, in newtons;

arithmetic mean of the elongation at maximum force, in percent;

coefficient of variation of the mean value, in percent, if required;

The test rep

a) referen

b) date of{

c) identifi

d) number

e) gaugelg

f)

g)

h)

i)

j)

k)

1)
required;

6

95 % confidence limits of the mean value, in newtons, and of the relevant elongation, in percent, if

© ISO 2021 - All rights reserved
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m) any deviation from the given procedure.
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Annex A
(informative)

Locations of test specimens cut from a laboratory sample

See Figure A.1

Key

Q T o8N R

edge

test specimen
Width of fabric.

Length of fabric.

=150 mm

Figure A.1 — Locations of test specimens cut from a laboratory sample
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