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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 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 ISO 8067:2018(E)

Flexible cellular polymeric materials — Determination of
tear strength

1 Scope

This document specifies two methods for the determination of the tear strength of flexible cellular
poly ericmaterials:

— :[ethod A, using a trouser test piece;

ethod B, using an angle test piece without a nick.

2 Normative references

The fpllowing documents are referred to in the text in such a way‘that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced documenty(including any amendmg¢nts) applies.

ISO 1923, Cellular plastics and rubbers — Determination of linear dimensions
ISO 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machipes — Part 1:
Tensign/compression testing machines — Calibration and verification of the force-measuring lsystem

3 Terms and definitions

For the purposes of this document, the folowing terms and definitions apply.

ISO apd [EC maintain terminological databases for use in standardization at the following pddresses:

]

$0 Online browsing platform:‘available at https://www.iso.org/obp

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

3.1
tear §trength
R
maximum force.per unit thickness observed when stretching a test piece to rupture

4 A‘pparatus

The tear strength shall be measured on a tensile-testing machine which will indicate the force at which
rupture of the test piece takes place. An automatic machine should preferably be used which draws
the actual curve, or a stylus or scale should be used having an indicator that remains at the point of
maximum force after rupture of the test piece.

The accuracy of the test machine shall be class 2 or better as defined in ISO 7500-1.
5 Test pieces

5.1 General

The test pieces shall be free of voids and flow lines. Test pieces can be selected either with or without
skin. If the material exhibits a predominant direction of cellular structure (orientation of the cells), the

© ISO 2018 - All rights reserved 1
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trouser test piece shall be taken in such a way that the plane of the cut subsequently made in the test
piece (see Figure 1) is parallel to, and the long dimension of the cut perpendicular to, the predominant
foam-rise direction and the angle test piece shall be taken in such a way that the plane of the V-shaped
side of the test piece (see Figure 3) is parallel to, and the long dimension of the test piece perpendicular
to, the predominant foam-rise direction. If this is not possible, the orientation of the long dimension of
the cut or the V-shaped side of the test piece with respect to the predominant foam-rise direction shall
be stated in the test report. See Annex A for the difference of test results and the precision for each type
of test pieces.

5.2 Trouser test piece for method A

knife or a cufting die. Each test piece shall have the dimensions given in Figure 1 and a 45 mm t0-55 mm
cut shall be made at one end. The required tear length (25 mm) shall be marked on the test-piec¢. The
predominant foam-rise direction for the trouser test piece is indicated by an arrow in Figuré 1.

The trouseriest piece shall be a rectangular parallelepiped cut from a sheet of material with,a] band

Dimensions in millignetres

1 2

25 #1

12,5 £

12,5 £1

Key

location of thickness measurement
mark indicating required tear length

cut made in test piece

EEENSUIN ORI

Predominant foam-rise direction.

Figure 1 — Trouser test piece

5.3 Angle test piece for method B

The test piece shall be cut from a sheet of material of thickness 10 mm to 15 mm with a die having the
dimensions and shape shown in Figure 2. The predominant foam-rise direction for the angle test piece
is indicated in Figure 3.

2 © ISO 2018 - All rights reserved
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Dimensions in millimetres

2100
¢ L
90° +0,5°
S =
Y o
* +
) o)
& &
Key
1 ldcation of thickness measurement of test piece cut out using die
Figure 2 — Angle test piece die
1
a
\ 2
Key
1  sheet of material
2 vishaped side of test piece
a  Predominant foam-rise direction.

Figure 3 — Predominant foam-rise direction for angle test piece

6 Number of test pieces
Three test pieces shall be tested.

Additional test pieces may be required if the spread of results is too great (see Clause 9) or to compensate
for deviation in the progress of the tear (see 8.2).

© ISO 2018 - All rights reserved 3
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7 Conditioning

Materials shall not be tested less than 72 h after manufacture, unless it can be demonstrated that the
mean results obtained at either 16 h or 48 h after manufacture do not differ by more than +10 % from
those obtained after 72 h, in which case testing is permitted at either 16 h or 48 h, respectively. Prior to
the test, the test pieces or the material from which the test pieces are to be cut shall be conditioned for
atleast 16 h in one of the following atmospheres, unless otherwise specified:

(23 £ 2) °C, (50 £ 5) % relative humidity;
(27 £ 2) °C, (65 = 5) % relative humidity.

This conditid
whole of the

In the case o
after manufg
of 6 h) in one

It is recomm
material has

8 Proced

8.1 Gener

After conditi
test piece at

8.2 Methc

ning period may form the final part of, or in the case of testing 16 h after manufactut
period following manufacture.

quality-control tests, test pieces may be taken a shorter time (down to a minimtm of
cture and testing carried out after conditioning for a shorter period (dowihto a min
of the atmospheres specified above.

ended that, for referee purposes, the test is performed 7 days or“more after the cg

been manufactured.

ure

al

oning as specified in Clause 7, measure, in accordance with ISO 1923, the thickness
the location shown in Figure 1 or Figure 2.

d A

8.2.1 Clamlp the test piece in the jaws of the_test machine, taking care that the jaws grip the test

properly. Spr
Start the test

ead the ends of the test pieceiso-that the force is applied in the direction shown in Fig
machine with a jaw speed-of50 mm/min to 500 mm/min.

e, the

12 h)
imum

llular

of the

piece
ure 4.
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Key

= =3

8.2.2
light

bld in fixed clamp
bld in moving clamp
irection of applied force.

Figure 4 — Schematic test arrangement

ipplication of a sharp blade, for exahiple a single-edged razor blade.

Cutting should be the exception and should be avoided because it could influence the resul

Care

8.2.3
dial o

8.2.4

8.3

hould be taken when using’blades.

When the tear hasitravelled (25 + 5) mm along the test piece, record the maximuny
I scale. If ruptureoccurs before a length of 20 mm is torn, reject the test piece and tak

For referee purposes, a jaw speed of (50 * 5) mm/min shall be used.

Method B

Where necessary in order to keepthe cut in the centre of the test piece while tearing, aid it with

force on the
b a fresh one.

8.3.1 Clamp the test piece in the jaws of the test machine, taking care to adjust it so that it is
symmetrical, in order that the tension will be distributed uniformly over the cross-section.

8.3.2 Start the test machine with a jaw speed of 50 mm/min to 500 mm/min and record the
maximum force.

8.3.3

For referee purposes, a jaw speed of (500 * 50) mm/min shall be used.

© ISO 2018 - All rights reserved
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9 Expression of results
The tear strength R, expressed in newtons per centimetre (N/cm), is given by the following equation:

R:£><10
d

where

F  is the maximum force, in newtons (N), registered on the test machine;
d s theorisinaltriel i mith (errem)-of 4 cce
Report the r¢sult as the median of the tear strength values calculated for the three test pieces.

If one or moife values deviates by more than 20 % from the median, test two additionaltest piecgs and
report the mgdian of all five values.

10 Test report

The test repgrt shall include the following information:
a) areference to this document (i.e. ISO 8067:2018);
b) adescription of the material tested and the type of test piecéised, including with or without|skin;
c) the condjitioning used;
d) thejaw 4peed used;

e) the location of the plane of the cut with respect-to the predominant rise direction of the cgllular
structurg;

f) any deviption of the progress of the tear (causing extra test pieces to be tested);
g) the medjan value of the tear strength;

h) the date|of testing.
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Annex A
(informative)

Precision comparison for the two types of test piece

Comparative trial
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f'ypes of test piece (the trouser type and the angle type without a nick) werne
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ypes of flexible polyurethane foam were used:
hmple A: 22 kg/m3 general-purpose polyether;
hmple B: 32 kg/m3 high-hardness polyether.

e test pieces of a given type of foam were taken from the same test sample using a bg

g was carried out in three laboratories in Japan on twodays in different weeks.

bnditioning and test methods were in accordance with this document.

Test results and precision data for'each type of test piece

A.2.1 General
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st results and the precision data for the two types of test piece are shown in Tables 4

recision data in Table A.2 swere calculated in accordance with ISO/TR 9272, Rubbq

used in the

nd knife and

\.1 and A.2.

r and rubber

1 not be used for the acceptance or rejection of any group of materials without docu
sults of this precisien.evaluation are actually applicable to the particular group of ma

Repeatability

ppeatability, or local domain precision, for each type of test piece is given, for each
heter, by.the values in Table A.2. Two test results obtained in the same laboratory (k

cent; should be considered as suspect, i.e. to have come from different population:s

ntation that
erials tested.

cts — Determination of precision for test method standards. The precision results giviﬂ\ein Table A.2

repeatability
y the proper
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Reproducibility

The reproducibility, or global domain precision, for each type of test piece is given, for each
reproducibility parameter, by the values in Table A.2. Two test results obtained in different laboratories
(by the proper use of this document) that differ by more than the tabulated values for R, in measurement
units, and (R), in percent, should be considered as suspect, i.e. to have come from different populations,
and should suggest that some appropriate investigative action be taken.
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