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Foreword

ISO (the In
federation o
preparing In]
technical co
a technical g
on that con

ernational Organization for Standardization) is a worldwide
national standards bodies (ISO member bodies). The work of
ternational Standards is normally carried out through 1SO
mmittees. Each member body interested in a subject for which
ommittee has been established has the right to be represented
mittee. International organizations, governmental and non-

governmental, in liaison with 1SO, also take part in the work. 1SO

collaborates

closely with the International Electrotechnical Commission

(IEC) on all inatters of electrotechnical standardization.

Draft Interngtional Standards adopted by the technical committees are

circulated to

the member bodies for voting. Publication as an International

Standard requires approval by at least 75 % of the member bodies castirig

a vote.

International
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plastics-coa

Part 1:

Part 2: |

Standard 1SO 4674-2 was prepared by Technical;Committee
Rubber and rubber products.

h part 1 of 1ISO 4674, this first edition of I1SO© 4674-2 cancels
the first edition of ISO 4674 (ISO 4674:19%7), which has been
bvised.

nsists of the following parts, underthe general titte Rubber- or
ed fabrics — Determination of tear resistance:

Constant rate of tear methods

Ballistic pendulum method

Annex A forins an integral part of this part of ISO 4674.

© IS0 1998

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced
or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.

Internationa
Case postal
Internet
X.400

| Organization for Standardization
e 56 « CH-1211 Geneve 20 « Switzerland

central@iso.ch
c=ch; a=400net; p=iso; o=isocs; s=central

Printed in Switzerland



https://standardsiso.com/api/?name=12374c93659c4ee8d71b3cf944d8e58d

©1S0 ISO 4674-2:1998(E)

Introduction

Tearing is amongst the more usual ways of destructionCfg
materials such as paper, coated or uncoated textiles, (ptasti
leather. Knowledge of the resistance of these materials to
behaviour is therefore very important.

In practice, tearing can result from very differefit,circumstance
large number of test methods that have been'developed in org
the behaviour of materials in various situations.

The present International Standard~deals with initiated tea
propagation of a tear from an initiating cut. It consists of the f
parts:

— Part 1: Constant rate ofjtear methods;

— Part 2: Ballistic pendulum method.

The first part describes two methods using a tensile-testing

r many thin
cs films and
this type of

s; hence the
er to predict

ing, i.e. the
ollowing two

machine at

constant rate of elongation. The second part describes a dyngmic method

using the kinetic energy of a falling pendulum.

Othermethods, for example the "wounded burst test",
consideration as possible further parts.

are under
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Rubber- or plastics-coated fabrics — Determination of tear
resistance —

Part 2f

Ballist

WARNINC
This part (

¢ pendulum method

b — Persons using this part of ISO 4674 should be familiar with normal laboratory practice.
f1SO 4674 does not purport to address all of the safety problems, if any, @ssociated with its

use. Itis the responsibility of the user to establish appropriate safety and health practices and to

ensure co

1 S

This part
of an acti

The test n

— te
— te

The resulf

mpliance with any national regulatory conditions.

cope

pf this ISO 4674 describes a method for the determination of tear resistance based on the acti
e force applied to a notched test piece.

hay be carried out on:

st pieces that have been conditioned in\a-standard atmosphere, or
st pieces that have undergone pre-treatment, e.g. water immersion.

s obtained by this method are not to be compared with those obtained by methods involving

constant rate of tear.

2 N

The follow
part of IS¢
revision, g

prmative references

ing standards/eontain provisions which, through reference in this text, constitute provisions of
D 4674. At-thétime of publication, the editions indicated were valid. All standards are subject t
nd parties.to agreements based on this part of ISO 4674 are encouraged to investigate the

possibility]

of applying the most recent editions of the standards indicated below. Members of IEC and |

this
D

50

maintain rlegisters of currently valid International Standards.

ISO 2231:1989, Rubber- or plastics-coated fabrics — Standard atmospheres for conditioning and testing.

ISO 2286-2:1998, Rubber- or plastics-coated fabrics — Determination of roll characteristics — Part 2:
Methods for determination of total mass per unit area, mass per unit area of coating and mass per unit area
of substrate.

3 Principle

A sudden force is applied to a notched test piece. This force is generated by a pendulum. The amplitude of
the first oscillation enables the tearing force to be measured.
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4 Apparatus

4.1 Test machine of the pendulum type , in which the test piece is held between two jaws, one
movable and the other fixed, the clamping faces of which shall be in the same plane when the apparatus is
in its starting position. The moving jaw is attached to a pendulum which can fall under the influence of
gravity.

The apparatus is made up of the following parts:

4.1.1 Rigid framework, supporting the pendulum and the fixed jaw, as well as the knife and measuring
device.

It is fitted with a level and positioned to prevent any movement during the test, for example by securing. ity
means of thijeaded bolts on a rigid table.

4.1.2 Penfulum, thatis free to swing about a horizontal axis on roller bearings, with means|for holding
the penduluin in the raised starting position and releasing it instantly. The weight of the pendulum may be
altered by adding additional masses or by exchanging pendulums, thus giving the possibility of several
measuring stales.

4.1.3 Medhanical or electronic device, for determining the maximum amplitude of the first swing, and
thus the eneygy used to tear the test piece. The reading may be given directlyin terms of tearing force.

4.1.4 Momvable jaw, integral with the pendulum, and fixed jaw, integpal with the framework.
These jaws $hall be 2,8 mm £ 0,3 mm apart in order to permit the, passage of the knife.

When the pgndulum is in its starting position, the clamping.faces of the jaws shall be in the same plane,
perpendicular to the plane of swing of the pendulum. The“jaws shall be so aligned that the test piece lies irf
a vertical plgne parallel to the axis of the pendulum. The-distance between the clamping line of the jaws and
the pendulum axis shall be 104 mm £ 1 mm. The plane containing the clamping line and the axis of the
pendulum shall make an angle of 27,5° + 0,5° to-the’perpendicular.

The surface [state of the clamping faces and.the force applied to the jaws shall permit the test pieces to be|
held without|slipping. Closing of the jaws-may be achieved by pressure systems. The dimensions of the

clamping fages are not critical. A width-0f-30 mm to 40 mm and a height of 15 mm to 20 mm have been
found to be suitable.

4.1.5 Knifg, to begin the tearin the test piece by cutting a slit mid-way between the two jaws.

Instructions for adjusting;and calibrating the apparatus are given in annex A.

4.2 Hollpw pukich or template, for cutting out the test pieces.

5 Sampling
Samples shall be cut in such a way as to be as representative as possible of the batch being examined.

The test pieces shall be cut from the usable width of the coated fabric in accordance with ISO 2286-2, and
from the full length of the roll.

For tests for tearing in the longitudinal direction, the test pieces shall be selected so that their length is
perpendicular to the longitudinal edge of the coated fabric. For tests for tearing in the transverse direction,
the test pieces shall be selected so that their length is parallel to the longitudinal edge of the coated fabric.
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For coated woven or knitted textiles, care shall be taken to divide the test pieces so that the same warp yarn
or weft yarn, or the same column or row of knitting, is not found in more than one test piece for the same
direction to be tested.

6 Test pieces
6.1 Shape and dimensions

Cut out test pieces using a hollow punch or template, preferably of one of the designs shown in figure 1.

Test pieces of different shapes and dimensions may, however, also be used, provided that;
— the length to be torn is 43 mm + 0,5 mm;

— a notch between 5 mm and 15 mm is made in the upper edge in order to prevent the lagt threads
from fraying;
— the width and general shape of the test pieces are such that none of the;torn parts rub against the
framework or the pendulum.
62 Number

For each series of tests, select ten test pieces: five in the longitudinal direction and five in the transverse
direction.

7 Time-lapse between manufacture and testing

The minimum time-lapse between manufacture and testing shall be 16 h.

8 Conditioning
Cpndition the test pieces in one.gf.the standard atmospheres defined in ISO 2231.
If fests are to be carried out on wet test pieces, immerse the test pieces completely for a minimym of 1 h at

23 °C = 3 °C in an aquegus-solution of a wetting agent of concentration not more than 1 % (m/m), then
thoroughly rinse in water and test within 1 min of removal from the water.

9 Precedure

bfore testing materials for the first time, pre-test in order to select the weight of the pendulum $o that

B
measurements made on the test pieces give results lying between 15 % and 85 % of the full-scale reading
olLlthe’ measurement scale used, nrlrling extra \A/nightc as-necessary If aresult hetween 15 % ahd 85 % of

the full-scale reading cannot be achieved, state this in the test report.

Check that the apparatus is set at zero as explained in annex A. Move the pendulum into the raised
position.

Position the test piece in the jaws so that the long side of the test piece is parallel to the upper edge of the
jaws. Clamp the test piece centred and with the bottom edge set against the bottom of the jaws.

Using the knife (4.1.5), cut a slit 20 mm = 0,5 mm long in the side opposite the notch.

Release the pendulum. Restrain the pendulum on the return swing without disturbing the reading device.
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Dimensions in millimetres
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Figure 1 — Test piece designs
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Read the energy or tearing force off the measurement device. Check that the result actually is within the
zone between 15 % and 85 % of the full-scale reading of the scale used.

The test result is considered acceptable if

— no slippage occurs;

— the tear is completed;

— the tear remains within the 15 mm notched area.

Discard any other results. If three or more of the five results have to be excluded, then the test method is
considered to be unsuitable.

NOTE — In this case, attempts may be made to evaluate the tear resistance by another method, for example using ISO 4674-1, but
bearing in mind that there is no direct correlation between the methods

10 Expression of results

The ballistic pendulum measures energy directly. In current practice, it is preferred\to express tear
sistance as a force, and equipment usually indicates it directly in newtons. Energy is convertef into force
using the following expression:

—_
(o)

w
F = —
L
where
F is the tearing force, in newtons;
W is the tear energy, in joules;
L is the displacement of the point of application of the force, in metres.

Chlculate the arithmetic mean of the five values-obtained in each direction and round it to two significant
figures.

11 Test report

The test report shall include the following particulars:

a a reference tothis part of ISO 4674;

b all details necessary for identification of the sample;

c the-measurement scale used,;

d thie conditioning or pre-treatment of the test pieces;

e the individual results obtained for each of the ten test pieces:

f) the mean values in the longitudinal and transverse directions;

o)) any irregularities concerning the direction of tear or incomplete tear, and any deviations from the

procedure specified.
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