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National foreword

This Part of BS 4415 has been prepared under the direction of the Paper Standards Committee and is identical with

ISO 1924/2-1985 ‘Paper and board — Determination of tensile properties — Part 2: Constant rate of elongation method’
published by the International Organization for Standardization (ISO).

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘part of 1SO 1924’ appear, referring to this standard, they should be read as ‘Part of BS 4415’.

Cross-references
International standard Corresponding British Standard
ISO 186-1985* BS 3430 : 1986 Method for sampling to determine the average quality of paper and board
{ldentical)
1SO 187-1977 BS 3431 : 1973 Method for the conditioning of paper and board for testing
(Technically equivalent)
1ISO 536-1976 BS 3432 : 1980 Method for determination of grammage of paper and board
{Identical)
BS 4415 Determination of the tensile properties of paper and board
1ISO 1924/1-1983 Part 1 : 1985 Constant rate of loading method
(ldentical)
1ISO 5270-1979 BS 6095 : 1981 Methods for determination of the physicai properties of laboratory sheets
made from pulps
(Identical)

Additional information. Although this standard indicates indirectly in note 2 to 9.1 that the time to fail should be
between 5 s and 30 s, attention is drawn to the fact that times to fail of around 5 s may give incorrect results with some
instruments because the dynamic response of the load cell/recorder system may be inadequate.

It is therefore recommended that, wherever practicable, the time to fail should be within the range 10 s to 30 s.

The scope clause of this standard excludes papers with high elongation because their time to failure will be outside the
times quoted in note 2 to 9.1. However, this standard would be applicable to papers with high elongation such as soft
créped tissue, provided that:

(a) a different constant rate of elongation is used;
(b) the time to fail is between 5 s and 30 s;
{c) the time to fail is reported.
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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*Published since the publication of 1ISC 1924/2.
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BS 4415 : Part 2 : 1986

British Standard

Determination of the tensile properties

of paper and board

Part 2. Constant rate of elongation method

0 Introduction

The method specified in this part of 1SO 1924 for the deter-
mination of tensile strength is similar to the method specified in
ISO 1924/1. This method uses a test instrument operating at a
constant rate of elongation. The method described in
1SO 1924/1 uses a constant rate of application of tensile force
which causes failure in a mean time of 20 + 5 s.

3ecause of the different principles involved, the comparison of
esults obtained by using apparatus complying with
SO 1924/1 and this part of 1ISO 1924 is not recommended.
Nhere such a comparison is necessary, it should only be under-
aken where the time to fail is of the same order for the respec-
ive tests.

| Scope and field of application

Mhis part of ISO 1924 specifies a method of measuring the ten-
ile strength, stretch at break, and the tensile energy absorp-
ion of paper and board using a test instrument operating with a
;onstant rate of elongation. It also specifies methods for
:alculating the tensile index, the tensile energy absorption in-
lex and the breaking length.

t applies to all papers and board with the exception of papers

with high elongation and corrugated board, but may be applied
to the components of such board.

2 References

ISO 186, Paper and board — Sampling to determine average
quality. )

ISO 187, Paper and board — Conditioning of samples.
ISO 536, Paper and board — Determination of grammage.

ISO 1924/1, Paper and board — Determination of tensile pro-
perties — Part 1: Constant rate of loading method.

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

1) At present at the stage of draft. (Revision of ISO 186-1977.)

3 Definitions

For the purpose of this part of ISO 1924, the following defini-
tions apply.

3.1 tensile strength: The maximum tensile force per unit
width that paper and board will withstand before breaking
under the conditions defined in the standard method 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 (expressed in newtons
per metre) divided by grammage.

3.4 stretch at break: The measured elongation at the mo-
ment of rupture of a test piece of paper or board when extend-
ed under conditions defined in the standard method of test. Itis
usually expressed as a percentage of the initial test length.

3.5 tensile energy absorption: The total work done per
unit area of a paper or board when stretching it to rupture.

3.6 tensile energy absorption index: Tensile energy ab-
sorption divided by grammage.

4 Principle

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

If tensile force and test piece elongation are continuously
recorded, the tensile energy absorption may be determined.

From the results obtained and a knowledge of the grammage of
the sample, the breaking length, the tensile index and the ten-
sile energy absorption index may be calculated.
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