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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.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard ISO 5270 was prepared by Technical Committee
ISO/TC 6, Paper, board and pulps, Subcommittee SC 5, Test methods and
quality specifications for pulps.

This second edition cancels and replaces the first edition (ISO 5270:1979),
of which it constitutes a technical revision.

Annex A of this International Standard is for information only.
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1

Pulps — Laboratory sheets — Determination of physical properties

1   Scope

This International Standard specifies test methods for the determination of some physical properties of laboratory
sheets made of pulp. It is intended for laboratory sheets prepared in accordance with ISO 5269-1 or ISO 5269-2
and shall be used in conjunction with the relevant International Standards for the corresponding test methods for
paper to which reference is made.

The methods specified in this International Standard deviate, in certain instances, from those specified in the
relevant International Standards for paper due to the limited amount of test material available.

NOTE —   The preparation of laboratory sheets for the determination of the diffuse blue reflectance factor (ISO brightness) of
pulp is specified in ISO 3688. The measurement of ISO brightness of paper, board and pulps is described in ISO 2470.

2   Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 187:1990, Paper, board and pulps — Standard atmosphere for conditioning and testing and procedure for
monitoring the atmosphere and conditioning of samples.

ISO 534:1988, Paper and board — Determination of thickness and apparent bulk density or apparent sheet density.

ISO 1924-2:1994, Paper and board — Determination of tensile properties — Part 2: Constant rate of elongation
method.

ISO 1974:1990, Paper — Determination of tearing resistance (Elmendorf method).

ISO 2493:1992, Paper and board — Determination of resistance to bending.

ISO 2758:1983, Paper — Determination of bursting strength.

ISO 5269-1:— 1), Pulps — Preparation of laboratory sheets for physical testing — Part 1: Conventional sheet-former
method.

ISO 5269-2:— 2), Pulps — Preparation of laboratory sheets for physical testing — Part 2: Rapid-Köthen method.

ISO 5626:1993, Paper — Determination of folding endurance.

ISO 5636-5:1986, Paper and board — Determination of air permanence (medium range) — Part 5: Gurley method.

ISO 7263:1994, Corrugating medium — Determination of the flat crush resistance after laboratory fluting.

_________

1)   To be published. (Revision of ISO 5269-1:1979)

2)   To be published. (Revision of ISO 5269-2:1980)
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ISO 9895:1989, Paper and board — Compressive strength — Short span test.

ISO 12192:— 3), Paper and board — Compressive strength — Ring crush method.

3   Principle

Determination of physical properties of pulp, such as apparent bulk density, tensile index, tear index, burst index, air
permeance, folding endurance, resistance to bending, and compressive strength, using laboratory sheets prepared
from suspensions of unbeaten or beaten pulp and in equilibrium with the standard atmosphere for conditioning.

4   Apparatus

The equipment is specified in the respective International Standards referred to.

5   Trimmed laboratory sheets

5.1   Selection of laboratory sheets

Select the number of sheets required according to the properties tested. However, a minimum of four laboratory
sheets shall be selected. Each sheet shall be free of visible defects and shall be prepared so as to have a
grammage (oven-dry basis) of 60 g/m2 ± 2 g/m2 as specified in ISO 5269-1 or 75 g/m2 ± 2 g/m2, as specified in
ISO 5269-2. For unspecified grammages (see table 1 in 5.4) a tolerance of 3 % is applied. The sheets form a set
which shall have a total area of not less than 0,1 m2. For sheets prepared in accordance with ISO 5269-2, it is
recommended that a set of 10 sheets, which are without visible imperfections, be used. The sheets should not be
preconditioned.

NOTE —   Sheet grammage on a conditioned basis would be approximately 65 g/m2 for sheets according to ISO 5269-1, and
81 g/m2 for ISO 5269-2. For sheets intended for determination of bending resistance and compressive strength properties, the
grammage on a conditioned basis will not be specified.

5.2   Conditioning of laboratory sheets

Condition the laboratory sheets at 23 °C ± 1 °C and 50 % ± 2 % relative humidity as specified in ISO 187 and keep
them in the conditioning atmosphere until testing is completed.

5.3   Determination of grammage, thickness and apparent bulk density

Trim the sheets to obtain a well-defined size, and determine the area to an accuracy of 0,5 %. Consult table 1 in 5.4
to establish a suitable size for the trimmed sheets that allows them to be used for cutting test pieces.

Before cutting test pieces, determine the grammage of the conditioned trimmed sheets in accordance with the
following procedure.

Determine the mass of the trimmed sheets by weighing to an accuracy of 0,2 %. Calculate the grammage g, in
grams per square metre, from the formula

g
m

A n
=

×

where

m is the mass, in grams, of the conditioned trimmed sheets;

A is the area, in square metres, of one sheet;

n is the number of sheets.

_________

3)   To be published.
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Record the result to the first decimal place.

With the precision micrometer described in ISO 534, measure the thickness of a pile consisting of four trimmed
sheets with their non-glossy sides up. (Rapid-Köthen sheets have no glossy sides.) Take measurements at five
different places in the pile, taking care that the sheets are not displaced when changing the position of the pile for
each measurement. Calculate the mean thickness of a single sheet.

Calculate the apparent bulk density r, in kilograms per cubic metre, from the formula

ρ
δ

= ×g 1000

where

g is the grammage, in grams per square metre, of the conditioned trimmed sheet;

δ is the mean thickness, in micrometres, of a single sheet as calculated in the previous paragraph.

Calculate the mean apparent bulk density and report the result to two significant figures.

5.4  Preparation of test pieces

Cut a sufficient number of test pieces from the conditioned trimmed sheets. The minimum requirements are given in
table 1.

NOTE —   If a circular sheet of diameter 158 mm is used, only two test pieces for the determination of flat crush resistance or
ring crush resistance can be cut from each such sheet. These test pieces may be used for the determination of grammage.

Table 1

Property International
Standard

Target
grammage

g

Test piece dimensions

mm

Minimum number
of test pieces

Length Width

Tensile index ISO 1924-2 60 or 75 At least 100 ± 2 mm between
clamps + extra length for

complete clamping

15 0 1
0 2± ,
, 8 from at least 4 sheets

Tear index ISO 1974 60 or 75 According to the testing apparatus 2 1) from at least 4 sheets

Burst index ISO 2758 60 or 75 Wide enough to be securely clamped 8 from at least 4 sheets

Folding
endurance

ISO 5626 60 or 75 According to the testing
apparatus

15,0 ± 0,1 6 from at least 3 sheets

Resistance to
bending

ISO 2493 2) Ä 70 38,0 ± 0,2 6 from at least 2 sheets

Flat crush
resistance

ISO 7263 2) Ä 150 12,7 ± 0,1 10 from at least 2 sheets

Compressive
strength — Short
span test

ISO 9895 2) Ä 70 15,0 ± 0,1 10 from at least 2 sheets

Compressive
strength — Ring
crush method

ISO 12192 2) 150 to 152,5 12,7 ± 0,1 10 from at least 2 sheets

1)  One test piece consists of four pieces cut from at least two trimmed sheets.
2)   Unspecified.
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6   Procedures for general physical properties (60 g/m 2 or 75 g/m 2 sheets)

6.1   Tensile index

Determine the tensile strength and, if required, stretch at break by the procedure specified in ISO 1924-2. Test at
least two test pieces from each sheet and a minimum of eight test pieces altogether. The distance between the
clamps shall be 100 mm ± 2 mm and the rate of elongation 10 mm/min ± 2,5 mm/min.

NOTES

1   If the length of a test piece is not sufficient to avoid the clamps touching the surface of the test area, a test length of 90 mm
may be used. This deviation should be stated in the test report.

2   For some qualities, the test piece may fail quickly, for example in less than 5 s, or take some time, for example more than
30 s. In such cases, a different constant rate of elongation may be used, but this rate must be stated in the test report.

Calculate the tensile index I, in newton metres per gram, from the formula

I
F

w g
=

×

where

F is the mean scale reading, in newtons;

w is the width, in metres, of the test piece;

g is the grammage, in grams per square metre, of the conditioned trimmed sheets, determined in
accordance with 5.3.

Calculate the mean tensile index and report the result to the nearest 0,5 N◊m/g.

If required, calculate the mean stretch at break of the pieces in millimetres, then calculate the stretch at break as a
percentage of the initial test span and express the result to the first decimal place.

6.2   Tear index

Determine the tearing resistance as described in ISO 1974, using test pieces which consist of four pieces. Clamp
the test pieces so that their non-glazed sides face the shaft of the pendulum. Carry out at least two such tests.

Calculate the mean scale reading. Then calculate the tearing resistance F, in millinewtons, and the tear index X, in
millinewton square metres per gram, from the formulae

F
Fp=
4

X
F

g
=

where

F is the mean scale reading, in millinewtons;

p is the number of pieces torn simultaneously for which the pendulum scale has been calibrated to give a
direct tearing-resistance reading, in millinewtons (commonly the value of this factor is 4, 8, 16 or 32);

g is the grammage, in grams per square metre, of the conditioned trimmed sheets, determined in
accordance with 5.3.

Report tear index values to the nearest 0,1 mN◊m2/g.
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6.3   Burst index

Determine the bursting strength as specified in ISO 2758. Carry out at least one burst test on each side of each of
at least four specimens. Test pieces less than 70 mm ¥ 70 mm in area may be used, provided that they are wide
enough to be securely clamped.

Calculate the burst index X, in kilopascal square metres per gram, from the formula

X
P

g
=

where

P is the mean bursting strength, in kilopascals;

g is the grammage, in grams per square metre, of the conditioned trimmed sheets, determined in
accordance with 5.3.

Report burst index values to the nearest 0,1 kPa◊m2/g.

6.4   Air permeance

Determine the air permeance as specified in ISO 5636-5. The air pressure shall be applied to the non-glossy side of
the sheets.

Perform at least four determinations on test pieces from at least two trimmed laboratory sheets and calculate the
mean time, in seconds, for the passage of 100 ml of air.

Calculate the air permeance P, in micrometres per pascal second, to two significant figures from the formula

P
t

= 127

where t  is the mean time, in seconds, for the passage of 100 ml of air.

6.5   Folding endurance

Using one of the procedures specified in ISO 5626, determine the logarithm (to the base 10) of the number of
double folds obtained on each test piece. Test at least six test pieces taken from at least three trimmed laboratory
sheets.

Report the mean of the logarithms to the second decimal place as the folding endurance. Also state the type of
tester used.

7   Procedures for certain physical properties (high grammage sheets)

7.1   Resistance to bending

Determine resistance to bending of the test pieces according to the procedure described in ISO 2493. If the
instrument is so designed that deflection is possible only to one side of the unstressed position, equal numbers of
test pieces with opposing surfaces towards the direction of deflection shall be tested.

Carry out measurements on at least ten test pieces and calculate the mean value of the resistance to bending B,  in
millinewtons. Calculate the bending resistance index X, in Nm6/kg3, from the formula

X
B

g
= × 106

3
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where

B is the mean resistance to bending of the test pieces, in millinewtons;

g is the grammage, in grams per square metre, of the conditioned trimmed sheets, determined in
accordance with 5.3.

Report the bending resistance index to three significant figures together with the clamping length and bending angle
used.

7.2   Flat crush resistance after laboratory fluting, CMT

Determine the flat crush resistance, CMT, of the test pieces by the procedure described in ISO 7263. The non-
glossy side of the test piece shall face the adhesive tape.

Carry out at least six measurements and calculate the mean flat crush compressive force F  in newtons. Calculate
the flat crush resistance index X, in Nm2/g, from the formula

X
F

g
=

where

F is the mean flat crush compressive force of the test pieces, in newtons;

g is the grammage, in grams per square metre, of the conditioned trimmed sheets, determined in
accordance with 5.3.

Report the flat crush resistance index to three significant figures.

7.3   Ring-crush resistance, RCT

Determine the ring-crush resistance, RCT, of the test pieces according to the procedure described in ISO 12192.
Place the test pieces so that the non-glossy and glossy side of the material alternately face the centre of the
cylinder formed by the test piece. Carry out at least ten measurements and calculate the mean ring-crush
resistance C,  in newtons per metre, and the ring crush resistance index X, in newton metres per gram, from the
formulae.

C
r

l
=

X
C

g
=

where

r is the mean ring-crush compressive force of the test pieces, in newtons;

l is the length of the test piece in metres;

X is the ring-crush resistance index, in newton metres per gram;

g is the grammage, in grams per square metre, of the conditioned trimmed sheets, determined in
accordance with 5.3.

Report the ring-crush resistance index to three significant figures.
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7.4   Short span compressive strength

Determine the short span compressive strength of the test pieces according to the procedure described in ISO 9895.

Carry out at least 10 measurements. Calculate the mean value of the maximum compressive force, in newtons, to
the nearest 0,1 N. Calculate the compressive strength X, in kilonewtons per metre, and the compression index Y, in
newton metres per gram, from the formulae

X
F=

15

Y
X

g
= 1000

where

F is the mean maximum compressive force of the test pieces, in newtons;

15 is the width of the test piece, in millimetres;

g is the grammage, in grams per square metre, of the conditioned trimmed sheets, determined in
accordance with 5.3.

Report the compression index to the nearest 0,1 Nm/g.

8   Test report

The test report shall include the following particulars:

a) reference to this International Standard;

b) all the indications necessary for complete identification of the sample of pulp;

c) if the laboratory sheets have been prepared from laboratory-beaten pulp, reference to the relevant International
Standard and the relevant particulars listed in the test report in that standard;

d) if the sheets have been prepared from unbeaten pulp, or pulp beaten otherwise than by a standard method,
reference to the relevant International Standard for the method of disintegration and the relevant particulars
listed in the test report in that standard;

e) the actual conditioned grammage of the sheets;

f) reference to the International Standard for the preparation of laboratory sheets (ISO 5269-1 or ISO 5269-2);

g) reference to the test methods used;

h) the standard atmosphere for conditioning and testing;

i) whether the equilibrium with the given conditioning atmosphere is reached by desorption or by sorption;

j) the results and details stated in the relevant paragraphs in clauses 6 and 7 of this International Standard;

k) any unusual procedures used or features observed in the course of the test, in particular the rate of elongation
for tensile index, if it is different from 10 mm/min ± 2,5 mm/min;

l) any operations not specified in this International Standard, or in the International Standards to which reference
is made or regarded as optional, which might have affected the results.
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