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INTERNATIONAL STANDARD

ISO 5636/1-1984 (E)

Paper and board — Determination of air permeance

(medium range) —
Part 1 : General method

0 Introduction

This International Standard specifies methods of measuring the
rate of flow of air through unit area of a sheet of paper or
board, undgr unit pressure difference. The measurements may
be made with any apparatus which complies with the specifica-
tions given |n this International Standard.

This part off ISO 5636 specifies basic requirements for the ap-
paratus and| general operating procedures. Other parts specify
detailed requirements and operating procedures applicable to
specific typés of apparatus.

ISO 5636/2|describes the Schopper apparatus and operating
procedures.|!)

ISO 5636/3 |describes the Bendtsen apparatus and operating
procedures.p)

Other parts| of this International Standard may be prepared
later, provided that the apparatus complies with the-specifica-
tions given in this part of 1ISO 5636.3

1 Scop

This part ISO 5636 specifies basie’ requirements for ap-
paratus and| general operating procedures for determining the
air permeange of paper and board-in the medium air permeance
range.

2 Field of application

such as creped and corrugated papers, which cannot be
securely clamped to avoid leakage.

3 References
ISO 186, Paper and board — Sampling for testing.

ISO 187, Paper and board — Conditioning of samples.

4 Definition

For the purpose of this International Standard, fthe following
definition applies.

air permeance : The mean flow of air through uhit area under
unit pressure difference in unit time, under spgcified condi-
tions.

It is expressed in micrometres per pascal second
[1 ml/{m2-Pa-s) = 1 um/(Pa-s)].

5- Principle

a circular gasket and an annular flat surface, the dimensions
being known in either case, with the absolute aif pressure on
one side of the test area of the test piece equjvalent to at-
mospheric pressure and the difference in pressurg between the
two sides of the test piece maintained at a small|but substan-
tially constant value during the test. Determinatipn of flow of
air through the test area in a specified time.

Clamping a test piece between two circular gaskt:F or between

NOTE — In the case of the Gurley tester, the applied pressure varies
during the test due to the buoyancy effect of the cylihder, but such
variation is reproducible.

6 Apparatus

The apparatus shall requirements
given in the appropriate parts of this International Standard. It
is essential, however, that each type of apparatus meets the
following general requirements :

a) the volume shall be measurable to an accuracy of
+ 2 % of the measured value, and the time shall be measur-
able to an accuracy of + 1 % of the measured value; or

b) the rate of flow shall be measurable to an accuracy of
+ 5 % of the measured value.

1) IS0 5636/2, Paper and board — Determination of air permeance (medium range) — Part 2 : Schopper method.

2) IS0 5636/3, Paper and board — Determination of air permeance (medium range) — Part 3 : Bendtsen method.

3) Other instruments which may be considered include the Potts, Sheffield, Gurley and SCAN instruments.
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The initial pressure difference!’ over the test piece shall be
known to + 2 % and shall not deviate by more than 5 %

during the measurement. It shall lie between 0,7 and 3,0 kPa.

The test mpr‘o shall be clamped with an airtiaht gasket on the

wesSt piele & ~2C ClarmnpeC W LGNt gasxkel

pressunzed side of the test piece. This gasket shall not deform
to such an extent that the test area of the test piece is changed

by more than 1 %
y more than | %.

The test area of the test piece shall not be smaller than 6 cm2.
An area of 10 cm2j

a) to calibrate accurately the pressure difference to be ap-
]

lied across the test

i)

b) to ensure steady operation o
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ow of air immediately before an
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of the device controlling the
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displacement;

within + 2 %

When water is used as the displacing medium, the air flow
passing througdh the test piece shall be in such a direction as not
to have been|previously in contact with the water. The air
leakage shall be checked by clamping a hard impermeable
material, for ekample a metal foil, in the apparatus in place of
the test piece| Any leakage shall be less than 0,025 times the
minimum air permeance measurable with a particular instru-
ment.

7 Sampling

Sampling shal| be carried out in accordance with ISO 186.

8 Conditipning

Conditioning ghall be carried out in accordance with ISO 187.

9 Preparation of test pieces

That part of th test piece which will become the test area shall
not be handledl during preparation or testing.

Not less than ten test pieces shall be cut andtheir two surfaces
identified, for |lexample top side and wire, side. The minimum
size of the test| piece shall be such that-the'test piece protrudes
noticeably in al directions from the-clamping unit and provides
the test area dpecified in clause-6. The test area shall be free
from folds, wtinkles, holes, watermarks, or defects normally
not inherent ir] the paper ofiboard.

10 Procedure

d) _to ensure that the test piece is clamped uniformly

without distortion;

e) to ensure that the measurements are.made With the ap-
paratus on a level surface;

f) to test half of the test pieces from one side and half from
the other side.

11 Expression of results

11.1 Calculation

Convert the’measured values (see the annex) to give the air per-

meance \I'I Ul b'dbll test plb‘bb’, lll llllerHlUlleb per pdbbdl
second [um/(Pa-s)] by means of the formula

Vv
1000 x AApt

where

V is the volume of air, expressed in millilifres, which
passed through the test area;

A is the test area, in square metres;
Ap is the pressure difference, in kilopascals;

t is the test duration, in seconds.

11.2 Arithmetic mean

Calculate the arithmetic mean of the air permeancd, in micro-

10.1 Test atmosphere

Testing shall be carried out under the same atmospheric condi-
tions used to condition the test pieces (see clause 8).

10.2 Details of measurement

The operations involved in the measurement of air permeance
of each test piece shall be carried out in the manner described
in the appropriate part of this International Standard. The
details depend on the particular type of instrument used, but, in
all cases, it is essential

metres per pascal second, to three significant figures.

If there is evidence of a significant difference between the
results for each direction of air flow through the test piece,
calculate a separate arithmetic mean for each.

11.3 Standard deviation
Calculate the standard deviation or coefficient of variation of

the air permeance for all replicate test results to two significant
figures.

1) In the Gurley test, the pressure is specified in terms of the mass and dimensions of the cylinder and the quality and level of the oil.
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12 Test report f) the number of test pieces tested;

The test report shall include the following information : g) the pressure difference used, in kilopascals;

a) a reference to the appropriate part of ISO 5636; h) the test duration, in seconds, or the flow meter range

. used;
b) the date and place of testing; .
c) all the information necessary for the complete iden- i the arithmetic mean or means (see 11.2);
tification of the sample;

k) the standard deviation or coefficient of variation (see
d) the type of instrument used; 11.3);

e) the tgmperature and relative humidity during the test; m) any deviation from the procedure specifieqi.
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Annex

Conversion factors for different types of apparatus

A.0 Introduction

To obtain the air permeance of a test piece from readings
obtained using a particular type of apparatus, the appropriate

where q is the rate of flow of air, expressed in millilitres per
minute, passing through the test area.

formulae giver] below should be used.

There are inherent differences between different types of ap-
paratus, for edample measuring head geometry, pressure dif-
ference etc. F¢r this reason, the factors used in the formulae
should not be [used to convert readings made on one type of
apparatus to equivalent readings on another. It is for this

reason also that the type of apparatus used must always be
reported.

A.1 Conversion factors (see also clause 11 for
symbols)

A.1.1 Schopper apparatus
a) Ap = 1,00 kPa

)

P =1

t

b) Ap = 2,50 kPa

0.4 v
p = —

A.1.2 Bendtsen apparatus
Ap = 1,47 kPa

P

0,0113 ¢

where g is the|rate of flowtof air, expressed in millilitres per

A.1.4 Sheffield apparatus

Ap = 10,3 kPa

q :

P 1,62 x —
A

where q is the rate of flow_of/air, expressed in millilitres per
minute, passing through thetest area A4, in square millimetres.

If the test area is/ 286 mm?2

P = 0,00568 q

A.1T'5 Gurley apparatus

A.2 Equivalent values

The equivalent values on different apparatus of gn air per-
meance of 1 um/(Pa-s) are given in the table.

Apparatus Values

Schopper 1 mi/s at 1 kPa

minute, passing through the ‘test area. Schopper 2,5mi/s at 2,5 kPa
Bendtsen 88 ml/min at 1,47 kPa
A.1.3 Potts apparatus Potts 59 ml/min at 0,98 kPa
1 Sheffield 176 ml/min at 10,3 kPa and 285 mm2
Ap = 0,98 kPa Gurley 127 s at 1,23 kPa*
P =00170g¢ * Inverse relationship.
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