INTERNATIONAL ISO
STANDARD 9073-4

Third edition
2021-01

Nonwovens — Test methods —

Part 4
Determination of tear resistance by
the trapezoid procedure

Nontissés — Méthodes d’essai —

Partie 4: Déterminationide la résistance a la déchirure paf la méthode
du trapeze

Reference number
IS0 9073-4:2021(E)

©1S0 2021



https://standardsiso.com/api/?name=413725e0f3cae58033d201e33dfec680

IS0 9073-4:2021(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=413725e0f3cae58033d201e33dfec680

IS0 9073-4:2021(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........occccocovoveieiesssse st 1
3 Terms aNd AefiMETIOIIS ... 1
4 PIIICIPLIC ...t 2
5 Apparatus w2
6 R T 1101 0 U 0 OO oo Y1 ISR 3
7 Preparation and conditioning of test specimens................. b 3
8 PIOCEAUIE. ...ttt f s 4
9 Calculation and expression 0f reSUltS. ... S 6
10 TESETEPOTT ..o v 6
© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=413725e0f3cae58033d201e33dfec680

IS0 9073-4:2021(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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Nonwovens — Test methods —

Part 4:
Determination of tear resistance by the trapezoid
procedure

1 Bcope

This| document specifies a method for the determination of tear resistance of’nionwoyens by the
trappzoid method.

This|document applies to nonwovens.

2 Normative references

The [following documents are referred to in the text in such@jway that some or all of their content
condtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 139, Textiles — Standard atmospheres for conditioning and testing
ISO 186, Paper and board — Sampling to determineaverage quality
ISO B696, Water for analytical laboratory use~ Specification and test methods

ISO 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machings — Part 1:
Tensjon/compression testing machines™—= Calibration and verification of the force-measuring system

IS0 10012, Measurement management systems — Requirements for measurement processes an{l measuring
equipment

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

ISO @nd IEC praintain terminological databases for use in standardization at the following addresses:

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

— |ECElectropedia: available at http://www.electropedia.org/

3.1

constant rate of extension testing machine

CRE testing machine

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

3.2
gauge length
distance between the two effective clamping points of a testing device

Note 1 to entry: The effective clamping points (or lines) of jaws can be checked by clamping a test specimen under
defined pretension with carbon copy paper to produce a gripping pattern on the test specimen and/or jaw faces.

© IS0 2021 - All rights reserved 1
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3.3
tear force

force required to propagate a tear initiated under the specified conditions

4 Principle

Marking of a trapezoid on a test specimen. Clamping of the non-parallel sides of the trapezoid in the jaws
of a tensile testing machine. Application of a continuously increasing extension to the test specimen
in such a way that a tear propagates across its width. The force to continue the tear over a specified
distance is recorded. The arithmetic mean of the maximum force of specimens is taken as the result of

testing.

5 Apparatus

5.1 Tensille testing machine, metrological confirmation system of which shall bedn‘accordance

ISO 10012.
characterist
a) capablg
b) capablg
c) providg
d) under ¢

indicat

not exc
e) if recor

the frec
If a class 2

testreport.

NOTE C
parties. The
CRE-type m{

5.2 Clam

[he constant rate of extension testing machine (CRE testing machine) Having the follo}
ics:

of operating at a constant rate of extension of (100 * 10) mm/min;
of gauge length to be set to (25 + 1) mm;
d with means for recording the force applied to the testspecimen during the tear test;

onditions of use, accuracy of the apparatus shall be class 1 of ISO 7500-1. The error o
bd or recorded maximum force at any point in the range in which the machine is used
bed = 1 %,and the error of the indicated or recgrded jaw separation shall not exceed * 1

ding of force and extension is obtained by 'means of data acquisition boards and softw
juency of data collection shall be at least 8 per second.

tensile testing machine according:to ISO 7500-1 is to be used, this shall be stated if
bnstant rate of traverse type (ERT) tester can also be used when agreed upon between interg

e can be no overall corrélation between the test results obtained with the CRT-type maching
chine.

line of appl
the same p
designed sa
preferably I

5.3
5.4
5.5

5.6

Isosceles

with
ving

f the

shall
mm;

are,

the

bsted
and

ping device, comprising the two jaws of the machine, the central points of which are i the
ed force, thefront edges at right angles to the line of applied force and the clamping fac
ane. The jaws shall be capable of holding the test specimen without allowing it to slip|
that they.do not cut or otherwise weaken the test specimen. The width of the jaws sh
e 100;mm, but shall not be less than the width of the test specimen.

es in
and
ould

Equipment, in which test specimens can be immersed in water preparatory to wet testing.
Grade 3 water, in accordance with ISO 3696 for wetting test specimens.

Nonionic wetting agent.
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Figure 1 — Isosceles trapezoid template

Sampling

y out sampling in accordance with ISO 186, ensuring that the areas from which the sp
n have no visible flaws and are not creased.

Preparation and conditioning of test specimens

Unless otherwise specified, cut five test specimens inithe machine direction and five i
hine direction.

1]

The edge of the sample cannot normally form’part of the test specimen

M

Cut test specimens (75 + 1) mm x (150% 2) mm. Mark each test specimen with
pzoid using the template (5.3). Make a pfeliminary cut of 15 mm in the centre of the tray
as shown in Figure 2.

L
»

J Other dimensions, respecting the general proportions of the original test specimen, c3
een interested parties, especially in order to reproduce some in-use conditions of nonwoven
1 in the test report. The valuessmeasured with different test specimen dimensions cannot be co

Dimensions i

15

bcimens are

In the cross-

n isosceles
ezoid short

n be agreed
, and can be
mpared.

n millimetres

7.3

Figure 2 — Marked isosceles trapezoid test specimen

Condition the test specimens in the standard atmosphere as specified in ISO 139.

The test specimens do not need to be conditioned when the tear force is measured in wet state.

[t is recommended that test specimens be conditioned for at least 24 h in relaxed state.

© IS0 2021 - All rights reserved
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7.4 If the tear force of test specimens in wet state is required, immerse the test specimens for a period
of one hour in grade 3 water (5.5) at a temperature of 20 °C * 2 °C. For specimens not readily wet out
with water, such as those treated with water-repellent or water-resistant materials, an aqueous solution
containing not more than 1 g of a nonionic wetting agent per litre may be used instead of water.

NOTE For tropical regions, temperature according to ISO 139 can be applied.

8 Procedure

8.1 Carry out the test in the standard atmosphere for testing (see ISO 139).

8.2 At thq start of the test, set the gauge length of tensile-testing machine to (25 * 1) mm and.sef the
rate of extension to 100 mm/min. Select the force range of the testing machine so that the break odcurs
between 15|% and 85 % of full scale.

8.3 Securg the test specimen in the machine, clamping along the non-parallel sides of the trapgzoid
with the cuf halfway between the clamps. Hold the short edge taut and let the long'edge lie in folds.

8.4 Start the machine and record the tearing force on the recording device:

8.5 The te¢aring force will be a single value or appear as a series @Pmaxima and minima. Two typical
tearing curyes are as shown in Figure 3.
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Figure 5 — Iwo typical tearing curves

8.6 Ifthe test specimen does not tear at the cut or the specimen slides out from the clip, no result shall
be registered. The specimen should be cut again on the original sample to obtain five normal results for
each direction.

NOTE For specimens with strong tear force or easy to slip, special pincers can be replaced or pincers holding
surface can be added with liner material, which can be explained in the test report.

8.7 For wet specimens, perform the test according 8.1 to 8.6 immediately after removal of a test
specimen from liquid (see 7.4) and briefly placing it on blotting paper to remove excess water.
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