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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 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the r|ght to be represented on that commlttee International orgamza'uons governmental and
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Introduction

Tearing is amongst the more usual ways of destruction for many thin materials such as paper, coated or

uncoated textiles, plastic flms and leather. Knowledge of the resistance of these materials to
behaviour is therefore very important.

In preetieeteating-eanres i eliff retmstances:henee
have been developed in order to predict the behaviour of materials in various situations.

The present International Standard deals with initiated tearing, i.e. the propagation of a tear from
cut. It consists of the following two parts:

— PRart 1: Constant rate of tear methods;
— PRart 2: Ballistic pendulum method.

The first part describes two methods using a tensile-testing machine at constant rate of elongation
part gdescribes a dynamic method using the kinetic energy of a falling peqdulum.

© 1SO 2003 - All rights reserved
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INTERNATIONAL STANDARD ISO 4674-1:2003(E)

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

Part 1:
Constant rate of tear methods

WARNING — Persons using this part of 1SO 4674 should be familiar with normal,laporatory practice.
This|part of ISO 4674 does not purport to address all of the safety problems, if any, associated with its
use.| It is the responsibility of the user to establish appropriate safety and” health practjces and to
ensyre compliance with any national regulatory conditions.

1 $cope

This|part of ISO 4674 describes two methods for determining:the forces necessary to initiate arjd propagate
tearipng of a coated fabric using the constant rate of tear method. The methods described are:

— method A: tongue tear;

— rhethod B: trouser tear.

2 Normative references

The |following referenced documents “are indispensable for the application of this documen{. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenc¢d document
(inclyiding any amendments) applies.

ISO [1421:1998, Rubber- of. plastics-coated fabrics — Determination of tensile strength and elongation at break
ISO p231:1989, Rubber< or plastics-coated fabrics — Standard atmospheres for conditioning and festing

ISO p286-1:1998; Rubber- or plastics-coated fabrics — Determination of roll characteristics — Paift 1: Methods
for determination of length, width and net mass

ISO p602:1980, Statistical interpretation of test results — Estimation of the mean — Confidence irjterval

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

3.1
peak

point on an autographic trace where the gradient, relative to the force values recorded, changes from positive to
negative

NOTE For tear recordings, a peak to be used for calculation is defined by a drop in force of at least 10 % of the last
increasing force value.

© 1SO 2003 — All rights reserved 1
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3.2

length of tear

measured le

ngth of a tear produced by a tearing force from the initiation of the force until its termination

4 Apparatus

4.1 Constant rate of extension tensile-testing machine, complying with ISO 1421. The width of each jaw
shall be not less than the width of the portions of the test piece to be clamped, i.e. > 150 mm and > 50 mm for
a tongued test piece, > 50 mm for a normal trouser test piece and = 100 mm for a large trouser test piece (half
of 200 mm). Tear forces shall be recorded by an autographic recorder. If recording of force and extension is

obtained by
than 8 s~ 2.

NOTE For m
ensure that th
force applicat

5 Atmos
The atmosp

If tests are
selected for
by mass. Th

The minimumn time lapse between manufacture and testing shall'be 16 h.

6 Metho

6.1 Selec

Select ten te
and five in th

Select test
case of wovg

Select test

case of wovén substrates) so that their width is perpendicular to the longitudinal edge of the coated fabric

In each test
the test piec

means of data-acquisition boards and software, the frequency of data collection shall be pot

ethod B, the jaws need to be twice as wide as the width of the portion to be clamped. Thisnis necess
e two legs are positioned as shown in Figure 6 with the edges of each leg correctly aligned with the &
on.

bheres for conditioning and testing
heres for conditioning and testing shall be in accordance with those in ISO 2231.

0 be made on wet test pieces, totally immerse them for a/minimum of 1 h at the temper
esting from ISO 2231 in an aqueous solution of a wetting agent of concentration not more thar
broughly rinse in water and test within 1 min of removal from the water.

I A— Tongued (double-tear) testpiece

ion and preparation of test pieces

st pieces, each 200 mm lopg~x 150 mm wide. Select five test pieces in the longitudinal dire
e transverse direction, franthe full usable width and length of the sample (see 1ISO 2286-1).

ieces for tearing in_the-transverse direction (i.e. tearing across longitudinal or warp threads i
N substrates) so that their width is parallel to the longitudinal edge of the coated fabric.

ieces for tearing in the longitudinal direction (i.e. tearing across transverse or weft threads i

biece, \Cut a tongue measuring 100 mm X 50 mm as shown in Figures 1 and 2. Across each fal
b Cmark a line ABCD at a distance of 50 mm from the end of the tongue as illustrated in Figurg

less

ary to
Xis of

pture
1%

iction

h the

h the

ce of
2.

Figure 1 — Principle of tongued test piece
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Dimensions in millimetres

50

150
RE
50

C
D
80 100 20
200
Key
1 mark indicating end of tear

Figure 2 — Dimensions ofitongued test piece

Mark the end of the tear 20 mm from the uncut end intithe middle of the strip to indicate the positign of the tear
at the completion of the test.

6.2 | Procedure

Adjugt the test machine to give a rate ofjaw traverse of (100 4= 10) mm/min, and select the applopriate load
capdcity range. Engage and zero the autographic recorder. Adjust the jaw separation to 200 mm.

Clamp the tongue of the test piece centrally and symmetrically in the jaw so that the line BC is just visible, as
illustrated in Figure 3. Clampthe legs of the test piece symmetrically in the other jaw of the machire so that the
lines|AB and CD are justivisible and the legs of the test piece are parallel to the tearing force.

Set the test machinge in motion at the specified rate of traverse and stop the test after 60 mm of the test piece
has been torn, i.e,at the termination line.

Obsgrve if the tear does not proceed along the direction of force and whether any threads slip jout from the
fabri¢ rather than being torn. The test is to be considered correct if no slippage occurs in the jaws, no
delamination takes place between coating and base fabric during the test and the tear proceeded and was

compretet—arotg > apPP attoio 1C— 10 cSt a0t et

If three or more test pieces have to be rejected, consider the method as unsuitable.
NOTE In this case, and if the test has been performed with normal test pieces, the tear resistance may be assessed either

by using another method, e.g. Part 2 of this International Standard, or by re-testing by the present method using large test
pieces as described in Annex B.

© 1SO 2003 — All rights reserved 3
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Dimensions in millimetres

T
—

6.3 Calcu

6.3.1 Trace

6.3.1.1 Ma
Annex A giv
Divide the tq

Annex A). D
select and n

100

Figure 3 — Method of'¢lamping tongued test piece

ation and expression of results

with a series of definite_peaks

hual evaluation af-tear forces from the chart recording
bs an examplg.of a calculation.

ar trace;"beginning with the first peak and ending with the last, into four equal subsections
p nat use the first subsection for the calculation. From each of the remaining three subsect

(see
ions,
Ast a

pte-the two highest and the two lowest peaks. A peak for calculation is characterized by at le

10 % drop i

force as defimed i 371

NOTE 1 If the evaluation of peaks derived from dense fabrics with large numbers of threads per centimetre is to be done
from the chart recording manually, the speed of the chart paper should preferably be set to 2:1 in relation to the tearing

speed.

For each test piece, calculate the arithmetic mean of the 12 peak values obtained, in newtons. If required,
record the minimum and maximum peak force from the three subsections for each test piece.

NOTE 2 For manual evaluations, a limited number of selected peaks is chosen to keep calculation time within acceptable
limits. For calculations including all peaks, the electronic evaluation method (see 6.3.1.2) is recommended.

From the mean calculated for each test piece, calculate the overall arithmetic mean of the tear force in newtons
for each direction tested and round it to two significant figures.

© 1SO 2003 - All rights reserved
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If required, calculate the coefficient of variation to the nearest 0,1 % and the 95 % confidence limits of the mean

value

6.3.1

Anne

s calculated for each direction (see ISO 2602).

.2 Calculation using an electronic device

X A gives an example of a calculation.

Divide the tear trace, beginning with the first peak and ending with the last, into four equal subsections (see
Annex A). Do not use the first subsection for the calculation. From each of the remaining three subsections,

recor

d all peaks. A peak for calculation is characterized by at least a 10 % drop in force as defined

For 4

From

for epch direction tested and round it to two significant figures.

If red

valugs calculated for each direction (see I1ISO 2602).

6.3.2

Wheh the trace does not show definite peaks and consists of a-relatively smooth curve as showr
divide up the trace as in 6.3.1 and ignore the first subsection. Draw two lines parallel to the baselin
formp a tangent with the highest part of the curve and thecther with the lowest part of the curve. D

ach test piece, calculate the arithmetic mean using all the peaks recorded.

in 3.1.

the mean calculated for each test piece, calculate the overall arithmetic mean of the-téar force, in newtons,

uired, calculate the coefficient of variation to the nearest 0,1 % and the 95 % confidence limits

Trace without definite peaks

of the mean

in Figure 4,

b SO that one
etermine the

forcgs corresponding to these lines and record the arithmetic mean as the result.
Express the result in newtons. Calculate the arithmetic mean of the results for each direction tested and round
it to fwo significant figures.
w
a\
/ —— N\
X
Key
X direction of tear
F  load
2 Mid-point value.
Figure 4 — Autographic trace without definite peaks
© 1SO 2003 — All rights reserved 5
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If required, calculate the coefficient of variation to the nearest 0,1 % and the 95 % confidence limits of the mean
values calculated for each direction (see ISO 2602).

7 Method B — Trouser-shaped (single-tear) test piece

7.1 Selection and preparation of test pieces

Select ten test pieces each 200 mm long X 50 mm wide. Select five test pieces in the longitudinal direction
and five in the transverse direction, from the full usable width and length of the sample (see 1ISO 2286-1).

Select test fieces for tearing in the transverse direction (i.e. tearing across longitudinal or warp threads_ip the
case of woven substrates) so that their width is parallel to the longitudinal edge of the coated fabric.

Select test gieces for tearing in the longitudinal direction (i.e. tearing across transverse or weft-threads ip the
case of woven substrates) so that their width is perpendicular to the longitudinal edge of the’coated fabric

Make a slit |ongitudinally in each test piece, beginning from the middle of the width;~100 mm in length|(see
Figure 5).

Dimensions in millimgtres

200
I
25 | 100
<——|
(o]
(Wa)
|
|
2 1
Key
1 cut
2 mark indicating end of tear

Figure 5 — Trouser-shaped test piece

Make a mark 25 mm~from the uncut end in the middle of the strip to indicate the position of the end of thg tear
on completign of the\test.

Test pieces 1200 mm wide may be tested (see Note tq by ag
Recommendations for the use of such test pieces are given in Annex B.

7.2 Procedure

Adjust the test machine to give a rate of jaw traverse of (100 4= 10) mm/min, and select the appropriate load
capacity range. Engage and zero the autographic recorder. Adjust the jaw separation to 100 mm.

Clamp a test piece symmetrically in the jaws with one leg in each jaw and with the uncut end of the test piece
remaining free (see Figure 6).

Take care to ensure that each leg is fixed in a jaw so that the beginning of the tear is parallel to the direction in
which the tearing force is applied.

6 © 1SO 2003 — All rights reserved
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Set t
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7.3

From
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Figure 6 — Clamping of trouser-shaped test piece

he test machine in motion at the specified rate of traverse and continue tearing until thetest pi
brmination line.

brve if the tear does not proceed along the direction of force and whether any threads slip

pleted along the direction of application of the force. Other results shall*b€ rejected.
be or more test pieces have to be rejected, consider the methaekas unsuitable.

E  In this case, and if the test has been performed with normal test'pieces, the tear resistance may be as
ing another method, e.g. Part 2 of this International Standard,“0r'by re-testing by the present method u
s as described in Annex B.

Calculation and expression of results

the trace obtained, calculate the results-as described in 6.3.

Precision

pbrecision of the methods is-hot known.

[est report

est report-shall include the following particulars:

reference to this part of ISO 4674,

b) t

pce is torn to

out from the

C rather than being torn. The test is to be considered correct if no slippage occurs in the jaws, no
delamination takes place between coating and base fabric during the test-and the tear proceeg

ed and was

sessed either
5ing large test

he-method used (method A or method B);

c) the date of the test;

d) a description or details of the coated fabric tested,;

e) the mean tear strength, in newtons, in the longitudinal and transverse directions, and (if required) the
coefficient of variation and 95 % confidence limits of each mean value;

f) the sampling scheme used, if known;

g) whether the test pieces were tested in their conditioned state or wet, the test atmosphere used and the
duration of the conditioning or immersion period;

h) any deviations from the procedures specified.
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Annex A
(informative)

Example of calculation of tear force

A.1 Example of tear trace

An example ofa-typicalteartrace-isgiveninFigure A1
: 1 2 3
w
.D\
X

Key

X directipn of tear

F  load

a |gnore.

b Approximate range of medium-sized peaks.

Figure A.1 — Example of typical tear trace

For manual evaluation, /\ indicates the two highest peaks in each subsection, and 5/ represents the two lowest
peaks in each subsection.

For electronic evaluation, use all peaks in subsections 1, 2 and 3 which show a drop in force 2> 10 %.

8 © 1SO 2003 — All rights reserved
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