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Forewor

1SO {the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of developing International
Standards is carried out through ISO technical committees. Every member body
interested in a $ubject for which a technical committee has been authorized has the
right to be repr¢sented on that committee. International organizations, governmental
and non-goverrjmental, in liaison with 1SO, also take part in the work.

Draft Internatiopal Standards adopted by the technical committees are circulated to
the member bodlies for approval before their acceptance as International Standards by

the ISO Council.

International Standard 1SO 1924/ 1 was developed by Technical Committee 1ISQ/TC 6,

Paper, board and pulps.

.

of the Directive:

for the technical work of 1SO. This first edition of ISO 1924/1 cancels
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INTERNATIONAL STANDARD
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Pape
Part

0 Introfduction

The methdd specified in this part of ISO 1924 for the deter-
mination of tensile strength is similar to the method specified in
ISO 1924/2. The method uses a test instrument operating at a
constant rate of application of tensile force (constant rate of
loading} which causes failure of the test piece in a mean time of
20 + 5. The method described in ISO 1924/2 uses an instru-
ment opergting at a constant rate of elongation.

1 Scope and field of application

This part of ISO 1924 specifies a method of measuring the ten-
sile strength and stretch at break of paper-and board using a
test instrugnent operating at a constantrate of application of
tensile forde {constant rate of loading), which causes failure of
the test piece in a mean time of~20-t 5s. It also specifies
methods f@r calculating the breaking length and tensile index.

It applies, pvithin the limitations of the instruments used, to all
papers and boards with ‘the exception of combined corrugated
board, but| may be applied to the components of such board.

This part of IS@ 1924 is of general application and is not limited
to any parficular'type of tensile testing apparatus.

1: Constant rate of loading method

3 Definitions

es —

For the purpose of this part of ISQ 1924, the following defini-

tions apply:

3.1 tensile strength: The maximum tensile

force per unit

width that paper and board will withstand bgfore breaking
under the conditions defined in the standard m¢thod of test.

3.2

breaking length: The calculated limiting length of a

strip of paper or board of any uniform width, beyond which, if
such a strip were suspended by one end, it would break under

its own weight.

3.3 tensile index: Tensile strength (express
per metre) divided by grammage.

bd in newtons

3.4 stretch at break: The measured elongation at the
moment of rupture of a test piece of paper or bpard when ex-
tended under conditions defined in the standgrd method of

test. It is usually expressed as a percentage of
length.

the initial test

2 References

1SO 186, Paper and board — Sampling for testing.

1SO 187, Paper and board — Conditioning of samples.
1SO 636, Paper and board — Determination of grammage.

ISO 1824/2, Paper and board — Determination of tensile pro-
perties — Part 2: Constant rate of elongation method.

ISO 5270, Pulps — Laboratory sheets — Determination of
physical properties.

4 Principle

A test piece of given dimensions is stretched to rupture at a
constant rate of loading using a tensile testing apparatus that
measures tensile force and, if required, the elongation of the
test piece. The maximum tensile force and, if required, the cor-
responding elongation are recorded.

From the results obtained and a knowledge of the grammage of
the sample, the breaking length and tensile index may be
calculated.


https://standardsiso.com/api/?name=363371c964ec53343866edb51395d4f0

1SO 1924/1-1983 (E)

5 Apparatus

Any system may be used which is capable of acting on the test
piece at the defined rate and of permitting the tensile force at
the moment of failure to be read to an accuracy of + 1 % and
the elongation to an accuracy of + 0,5 mm.

NOTE — For precise work on papers having a relatively low stretch
(less than 2 %) the stretch attachment of the usual pendulum tester is
not very accurate, because of deficiencies in the release mechanism.
Instruments of the constant rate of elongation {CRE) type with elec-

If the breaking length or tensile index is required, determine the
grammage of the sample in accordance with ISO 536.

Prepare test pieces from specimens taken at random from
those selected in accordance with clause 6. No creases, ob-
vious flaws or watermarks shall be included in the test area and
test pieces shall not include any part of the sample within
15 mm of the edge of any sheet or roll. If it is necessary to in-
clude watermarks, this fact shall be reported.

NOTE — Laboratory handsheets are excluded from the restriction that

tronic amplificaticmd-recordrrrg-a'lc recormmended-tseetSO0-192472)-

The rate of loading should be so adjustable that failure of the

test piece can

between the cl

be obtained in @ mean time of 20 + 5 s (see

ps and a full scale reading is obtained in 20 s,

note 1). When {_ysubstantially inextensible material is gripped

the rate of loadi
(see note 2) fro

NOTES

1 This rate is

modification usin
in routine testing,
2 % higher than

g at any time shall not differ by more than 5 %
m the rate of loading 1 s later.

ot always possible on all types of paper without

existing commercial testing apparatus. (For rapidity
10 * 5 sis often used but this will give results about
he specified method.)

2 In order to npeet this requirement, pendulum type instruments

should not be op:

brated at pendulum angles greater than 50°.

The clamps shall grip the test piece firmly along its full width,
without slipping or damage throughout the test.

The centre line

bf the clamps and of the test piece shall lie along

the same axis, Which shall also be parallel to the direction of the
applied force. The clamping surfaces of the two clamps (flat
clamps) or lines of contact (line contact clamps) shall be-in‘the
same plane and| so aligned that they hold the test piece-in that

plane througho

The distances b
the test length

the clamping lin

it the test.

btween the clamping lines shall be’adjustable to
equired to within £ 1,0 mm dnd shall remain

s shall remain perpendicdlar to the direction of

parailel to withi} + 1° for the duration-of-the test. In addition,

the applied ten
piece within *

A device is also
dimensions (sed

6 Sampling

ile force and to the,Jlong dimension of the test
1° during the t€st.

required for cutting test pieces of the required
clauses8-and 9},

the test pieces shall not include any part within 15 mm of fhe edge.

Cut test pieces one at a time. Cut sufficient test, piedes to en-
sure 10 valid results are obtained in each principal difection of
the paper or board, the machine and cross directions [see 9.2).

The long edges of the test pieces shall be straight, paraliel to
within + 0,1 mm, cleanly cut and ‘undamaged.

NOTE — Some paper, for example soft tissue, is diffidult to cut
cleanly. In such cases, a padiof two or three sheets of tissu¢ interleav-
ed width a harder paper, far’example bond, may be prepargd and the
test pieces cut from,this pad.

The dimensions of the test pieces shall be as follows:

a) the width shall be 15, 26 or 50 mm, with a tolerance of
=0 4t'mm and + 0,2 mm;

NOTE — All widths have equal status and the selection |of width is
governed by the width of the clamps of the available| apparatus
and/or the type of paper or board under test.

b) the length shall be such that the test piege can be
clamped without handling the section of the test|piece be-
tween the clamps; a minimum length of 2560 mmlis usually
sufficient. When testing laboratory hand sheets, $pecial in-
structions apply; see 1ISO 5270.

NOTE — Some product dimensions, for example toilet|tissue, are
less than the required test span of 180 mm. In these casps, use the
longest test length that can be achieved and record the length used
in the test report.

9 Procedure

9.1 Calibration of apparatus

Sampling shall be carried out in accordance with ISO 186.

7 Conditioning

Samples shall b

8 Preparat

e conditioned in accordance with ISO 187.

ion of test pieces

Carry out the preparation of the test pieces in the standard at-
mospheric conditions used for conditioning the sample.

Set up the apparatus as recommended by the manufacturer.

A suitable method of calibration is to apply weights to the
clamp actuating the load indicating mechanism with the instru-
ment otherwise in its normal working condition. Note the scale
reading when the system comes into equilibrium in the same
time as that used in actual testing. Check the correct operation
of the indicating mechanism, which should be free from ex-
cessive backlash, lag, or friction. If errors of more than 1 % are
found, use a correction curve.

Calibrate the extension measuring mechanism with inside ver-
nier calipers over the entire load range. Construct a correction
curve relating the movement of the clamps and the corre-
sponding movement of the extension measuring apparatus.
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