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National foreword

This British Standard has been prepared under the direction
of the Paper Standards Committee, It is identical with

ISO 5626 ‘Paper — Determination of folding endurance’,
which was developed by Technical Committee {SO/TC 6,
Paper, board and pulps, and was published by the
international Organization for Standardization (iSO).

BS 4419 ‘Recommendations for the measurement of the
folding endurance of paper’ was first published in 1969,
The present version has been extensively revised and the
major changes include the following.

(a) Details of the description, maintenance and
calibration of the Schopper, Kohler Molin and MIT
instruments have been revised. In addition, details of
description, maintenance and calibration of the-Lhomargy
instrument are now included,

(b} In contrast to the edition published in 1969, where
the folding endurance was reported as the number of
double folds before fracture, this standard now specifies
the reporting of the logarithm (to the base 10) of that
number,

{c) Preferred Sl units are now used, whereas the previous
edition contained both SI units and. metric technical
units,

(d) The present version contains more precise information
on the influence of temperature on the testing procedure.
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(e) Details are now provided of the evidence obtained
concerning precision and reproducibility of results.

This present edition supersedes the edition published in
1969, which is therefore withdrawn from publication.

Terminology and conventions. The text of the international
standard has been approved as suitable for publication,
without deviation, as a British Standard. Some terminology
and certain conventions are not identical with those used

in British Standards; attention is especially drawn to the
following. :

Wherever the words ‘International Standard’ appear, referr-
ing to this standard, they should be read as ‘British
Standard’,

The comma has been used throughout as the decimal
marker, In British Standards it is current practice to

use a full point on the baseline as the decimal marker,

Cross-references

International Corresponding British Standard

standard
1SO 186-1977 BS 3430 : 1980 Method for sampling for

testing paper and board

{(Identical) ‘
ISO 187-1977 BS.3431 : 1973 Method for the condition-

ing of paper and board for testing
(Technically equivatent)
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British Standard Methods for

Determination of folding endurance of paper

0 INTRODUCTION

A number of instruments for determining the folding
endurance are in existence, the Kohler Molin, Lhomargy,
the MIT and Schopper instruments being the most com-
monly used. This International Standard is therefore based
upon these four types of instrument. It should be noted,
however, that the instruments do not necessarily give
identical results.

In contrast with the traditional method of reporting folding
endurance as the number of double folds before fracture,
this International Standard specifies the reporting of the
logarithm (to the base 10} of that number. The reason for
this is the widely held opinion that the relative folding
endurances of different papers are best indicated when
their test values are expressed {ogarithmically.

1 SCOPE

This International Standard specifies the methods for the
determination of the folding endurance of paper using

Shopper, Lhomargy, Kéhler Molin and MIT testers, sets '

out the conditions to be observed when using these instru-
ments, and gives the precautions to be taken in using each
instrument. '

Annexes A, B and C give information on the instruments
and their maintenance and calibration.

NOTE — The results obtained with the instruments described are

very sensitive to atmospheric conditions, particularly humidity,
under which the test is carried out.

2 FIELD OF APPLICATION

When operated with the standard loads, the Schopper and
Kéhler Molin methods are applicable to paper up to 0,15 mm
thick having a tensile strength greater than 1,33 kN/m.

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

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

4 DEFINITIONS

For the purpose of this International Standard, the follow-
ing definitions apply.

4.1 double fold: One complete oscillation of the test
piece, during which it is folded first backwards and then
forwards about the same line.

4.2 folding endurance : The logarithm (to the base 10) of
the number of double folds required to cause rupture in a
strip of paper 15 mm wide tested under applied standard
stress conditions.

5 PRINCIPLE OF THE METHODS

Folding backwards and forwards in a standardized manner
of a narrow strip of paper subjected to a longitudinal stress,
until it breaks.

6 APPARATUS

The test is carried out using any one of the instruments
specified in annex A.

Details for maintenance and calibration of instruments are
given in annex B.

NOTE — Heating of the paper in the test area, which may result
either from the work done on the paper ar from heat transferred
from the instrument motor via the jaws, may lead to local
embrittlement of the paper test strip and thus to low folding endur-
ance results. These effects can be minimized by insulation of the
drive motor from the remainder of the apparatus and by adequate
ventilation of the area surrounding the folding head (see annex C).

The temperature of the clamps and of the area around the
folding head shall be measured. After the instrument has
been running continuously for 4 h, that temperature shall
be not more than 1°C higher than the mean tem-
perature of the laboratory in which the instrument is
operating.

7 SAMPLING

Sample in accordance with 1SO 186.
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8 CONDITIONING

Condition in accordance with ISO 187,

9 PREPARATION OF TEST PIECES

At least 10 test pieces shall be cut in both the machine
direction and the cross-direction, the preparation being
carried out in the same standard atmospheric conditions
as used for conditioning the sample.

The test pieces shall be of width 15+ 0,1 mm, and of a
length sufficient for the instrument being used. They shall
be initially free from folds, wrinkles or blemishes not
inherent in the paper. The area where the flexing takes
place shall not contain any portion of a watermark. The
edges of the specimens shall be clean-cut and parallel to the
opposite edge.

Care shall be taken not to handle any part of the test plece
that will be exposed between the clamps.

10 PROCEDURE

Carry out the testing in the same standard atmospheric
conditions as used for conditioning the sample.

10.1 Schopper instrument

Level the instrument. Move the reciprocating blade so that
its slot is in the neutral position and, in testers with a fly-
wheel, lock the flywheel into position by the spring stud
that engages in the recess in the wheel, Release the clamps
by raising the cylinder locks. Place the test piece in the
clamps. Make sure that the test-piece and clamps are
aligned correctly. Tighten the screws of the clamps so
that the test piece is held firmly and evenly without

possibility of slippage. Apply the tension to the test piece’

by drawing back the ends of the clamp cylinders until the
cylinder locks engage.

Release the flywheel from the stud lock. Engage or switch
on the counter. Commence folding and continue until the
test piece breaks, when the counter will automatically stop.
Record the number of double folds required to break the
test piece.

Return the counter reading to zero.

10.2 Lhomargy instrument

Level the instrument. Place the appropriate loading weights
on the platform provided. Use a tension of 9,81 N unless
either

it is intended to reproduce as closely as possible the
results that would be obtained on the Schopper instru-
ment, in which case a tension of 8,68 N should be used,
or

the number of double folds is very low, in which case a
tension of 4,91 N may be used.

insert the paper, in the form of a loop, in the two clamps
above the loading weights, so that it is fully engaged.
Lightly close the two knurled knobs. Ensure that the
blade is well aligned in the vertical plane.

Take the loading weights in one hand and, with the other,
engage the paper in the two lower rollers and in the slot of
the blade. This slot should be in a convenient position, i.e.
slightly above the horizontal axis of the four rollers. Gentre
the part of the test piece that passes through the slot of
the blade well on the rollers. Release the {oading weights,
without jolting.

Set the engaging lever, commence folding and continue
until the test piece breaks, when the counter will automati-
cally stop. Record ihe number of double folds required to
break the test piece.

Return the counter readihg to zero.

10.3 Ki;hiler Molin instrument

Level the instrument. Set the folding clamp so that the gap
between the two jaws is approximately vertical. Lock the
lower clamp in the raised position. Hold the test piece with
its ends between the jaws of the folding and the lower
clamps. Centre the test piece {(guide lines are provided in
the folding clamp and lower clamp) and tighten the clamps
so that the test piece cannot slip during the test. Set the
revolution counter to the- zero position or record the
reading.

Release the lower clamp, commence folding and continue
until the test piece breaks, when the counter will automati-
cally stop. Record the number of double folds required to
break the test piece.

Return the folding clamp and the lower clamp to their
starting positions. Return the counter reading to zero or
record the reading.

10.4 MIT instrument

Level the instrument. Turn the oscillating folding head so
that the slot is vertical. Place a weight on top of the plunger,
equivalent to the tension desired on the specimen, normally
9,81 N, tap the plunger sideways to eliminate friction and
check and set the load indicator, Lock the plunger in pos-
ition and, without touching the part of the strip to be
folded, clamp the test piece firmly and squarely in the jaws,
with the surface of the test piece lying wholly within one
plane, i.e. flat, and with the sides free from the oscillating
jaw mounting plate.

Unscrew the plunger lock and remove the weight, thus
applying the specified tension to the strip. When removing
the weight, also observe the load indicator for possible
movement. |If movement occurs, readjust the tension to
that shown with the weight on the plunger. Commence
folding and continue until the test piece breaks, when the
counter will automatically stop. Record the number of
double folds required to break the test piece.

Return the counter reading to zero.
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