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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-governrpeatak—r—Haisor—with—SO—alse—take—part—in—the—werk—lSO—sollaborates—closely—with the

THOO—toico— OO oOTrTteoY

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting{OPublication as an
International Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 5636-5 was prepared by Technical Committee ISO/TC 6, Paper, board and pulps, Subcommittee $C 2,
Test methods and quality specifications for paper and board.

This second edition cancels and replaces the first edition (ISO5636-5:1986), which has been techn|cally
revised.

In this editign, the factor to be used for the calculation of\air permeance (10.1) has been changed to 135,3
(from calculx]tion factor 127 in the first edition). The new factor for calculation of air permeance will cauge an
increase in the level of the result of approximately 7, %:"To avoid confusion in trade due to the fact that gome
laboratories jJare not aware of this new edition andcthus will still use the factor 127, it is important to repott the
calculation factor used.

ISO 5636 consists of the following parts;.under the general title Paper and board — Determination of air
permeance and air resistance (medium‘range):

— Part 1: General method
— Part 2: Bchopper methad
— Part 3: Bendtsen method

— Part 4: Bheffieldmethod

—  Part 5: GHAey-method
J

iv © ISO 2003 — Al rights reserved
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Introduction

This part of ISO 5636 describes a method for measuring the air permeance or, if required, the air resistance of
paper and board using the measurement principle known as “Gurley”. The air pressure within the cylinder
varies slightly according to the displacement of the cylinder, but it has been shown that the variation is about
1,2 % of the mean pressure for 100 mI of dlsplacement and about 4 % for a cyllnder with a displacement of
400 omplies with
the general reqwrements detalled in ISO 5636 1 and the alr—permeance results may be gxpressed in

micrpmetres per pascal second [um/(Pa-s)].

© ISO 2003 — Al rights reserved \
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Paper and board — Determination of air permeance and air
resistance (medium range) —

Part 5:
Gurley method
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Scope

part of ISO 5636 specifies the Gurley method of determining the air permeance of paper an
cable to papers and boards which have air permeances between 0,1¢@m/(Pa-s) and 100 un
itable for rough-surfaced materials, which cannot be securely clamped'to avoid leakage.

method may also be used to determine the air resistance of papér and board.

Normative references
ences, only the edition cited applies. For .undated references, the latest edition of the
ment (including any amendments) applies.

18, Rubber, vulcanized or thermoplastic-— Determination of hardness (hardness between
RHD

186, Paper and board — Sampling to determine average quality

187, Paper, board and pulps — Standard atmosphere for conditioning and testing and p
toring the atmosphereand conditioning of samples

B85-1, Laboratory.glassware — Burettes — Part 1: General requirements

3104, Petroletim products — Transparent and opaque liquids — Determination of kinematic

calctlation of dynamic viscosity

ISO

6636-1, Paper and board — Determination of air permeance (medium range) — Part 1: Gene

following referenced documents are indispensable for the application of this document.

d board. It is
n/(Pa-s). It is

For dated
referenced

0 IRHD and

rocedure for

iscosity and

ral method

3 Terms and definitions

Fort

3.1

he purposes of this document, the following terms and definitions apply.

air permeance
mean flow of air through unit area under unit pressure difference in unit time, under specified conditions

NOTE Air permeance is expressed in micrometres per pascal second [1 ml/((m2-Pa-s) = 1 ym/(Pa-s)].

© ISO 2003 — Al rights reserved
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3.2
air

resistance

time required for a specific volume of air under unit pressure to pass through unit area

NOTE

4 Principle

Air resistance is expressed in seconds per 100 millilitres [s/(100 ml)].

Air is compressed by the weight of a vertical cylinder floating in a liquid. A test piece is in contact with the
compressed air and the cylinder falls steadily as air passes through the test piece. The time for a given

volume of ai

5

5.1

consisting o
top, sliding f

the

cylinder is o
preferred (s
pressure pre

Key
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Apparatus and materials

[ to pass through the test piece is measured and from this the air permeance is calculated.

Air-resistance apparatus (Gurley tester), a diagrammatic sketch of which is(shown in Figyre 1,

an outer cylinder partly filled with sealing fluid, and an inner cylinder, having an open or clpsed
reely in the outer cylinder. Air pressure, provided by the weight of the janer cylinder, is appligd to

test pieck held between clamping plates in a circular orifice. The clamping plates-are at the top if the |nner

2\

]

|

)
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|
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ben, or at the base of the apparatus if the top of the cylinder is closed. The latter arrangemgnt is
be Annex A). An elastic gasket attached to the clamping platé,on the side exposed to the air
vents leakage of air between the surface of the paper and the 'clamping plate.

Dimensions in millimetres

I
5 / 5
i ]
e 8 = 6
= I_‘—Ir’h—l_kl\
7
©28,6
clamping plates and gasket 6 clamping plate
knurled nuts 7 loading lever
inner cylinder mass 567 g 8 holes for egress of air
gasket 9 il
test piece 10 outer cylinder

Figure 1 — Diagrammatic sketch of air-resistance (Gurley) apparatus

© ISO 2003 — Al rights reserved
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The gasket consists of a thin, elastic, oil-resistant, non-oxidizing material, having a smooth surface, a
thickness of 0,7 mm to 1,0 mm and a hardness of 50 IRHD to 60 IRHD (International Rubber Hardness
Degrees) in accordance with ISO 48. The inside diameter of the gasket is about 28,6 mm and the outside
diameter is about 34,9 mm. The aperture of the gasket is concentrically aligned with the aperture in the
clamping plates. To align and protect the gasket in use, it is cemented to a groove machined in the inner
clamping plate. The groove is concentric with the aperture in the opposing plate. Its internal diameter is
28,50 mm + 0,175 mm and its depth 0,45 mm = 0,05 mm. lts outside diameter is 35,2 mm + 0,1 mm for
convenience in inserting and attaching the gasket. The gasket when mounted inside the concentric groove
defines the measurement area and shall have an inside diameter of 28,6 mm + 0,1 mm (6,42 cm? area). The
gasket should be changed at regular intervals.

e or 2,4 mm

reading of at
5. The scale
b accurate to
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0,5 %. The exact volume of the inner cylinder may be checked by means of the proced
x B. The cylinder has a height of 254 mm + 0,5 mm, an external diameter of 76,2 mm + 0,5
hal diameter about 74 mm such that the mass of the cylinder assembly is 567 g + 0,5 g.

volumes referred to are nominal volumes and should, in prinCiple, be increased by the vo
aced by the walls of the inner cylinder during the test; inypractice, since this error is co

ml marks was measured to be 106 ml.

Sealing fluid, oil having a density of 860 kg/m3+ 30 kg/m3 (0,86 g/cm3+ 0,03 g/cm3), 4
P to 19 cP at 20 °C in accordance with ISO 3104, and a flash point of at least 135 °C. (Th
ification of the oil viscosity from that of a kinematic viscosity of 10 mm2/s to 13 mm?2/s at 38

e typical physical properties of lightweight paraffin oils.)

Ancillary equipment, stopwatchy or electric timer to be accurate to within 0,5 % at a
ble of being read to the nearest 0,2-s.

Sampling
pling is not included-in this International Standard. If the mean quality of a lot is to be

he test pieces)taken are representative of the sample received.

Conditioning

bling shall be in-at¢ordance with ISO 186. If the tests are made on another type of samplg,

ure given in
mm and an

ume of fluid
mmon to all

iments of this type, it is ignored. For one instrument, the actual volume delivered between th¢ 100 ml and

viscosity of
e change in
°C is based

| levels and

determined,
make sure

Conditich-the-sample-in-accordance-with- 1SO-187-

8

One

Preparation of test pieces

test piece cut from each of ten specimens is normally sufficient (but see 10.3).

Where the clamping plates of the apparatus are at the top of the inner cylinder, a convenient test-piece size is
50 mm x 120 mm; for apparatus having the clamp in the base, a 50 mm square is adequate.

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=6a58d95eb5e4197bf06a54acc4088234

ISO 5636-5:2003(E)

9 Procedure

9.1

Determination

Carry out the test in the same atmospheric conditions as used to condition the sample.

Place the instrument on a level surface so that the cylinders are vertical. Check the oil level in the outer
cylinder to make certain it is at a depth of about 120 mm as indicated by a ring marked on the inner surface of

the cylinder.

For an instrt

ment having the clamp in the base raise the inner cylinder until its rim is supported by the ¢

tch,

clamp the te
floats.

For instruménts with the clamp in the base; and, for those papers where surface air leakage’or leq

through the
clamping for

For an instr
clamp the te
see hereafte
gently into th

NOTE T
on both sided
probably occl

If the alterng
piece, reduc

Once the ¢
consecutive
following pre

up to 60

greater
For relativel
With very o
cylinder is n

If a volume (¢

st piece between the clamping plates, release the catch and then lower the inner cylindenu

sheet may be a problem, the clamping force should be controlled to ensure-répeatability.
ce should be repeatable and set at a minimum force of 150 N.

iment having the clamp in the top of the inner cylinder, raise the inner.cylinder with one H
st piece with the other, then lower the inner cylinder and allow it to float in the oil. Alternat
r, the inner cylinder may be removed, the test piece clamped, and the inner cylinder low
e outer cylinder.

ne proper procedure is to tighten the knurled nuts alternately so_that the clamping pressure will be the
L If only one nut at a time is tightened, the clamp will not bear_evenly on the test piece and air leakag

-

tive procedure is used, it should be carried out very carefully to avoid spillage of oil on thg
fion in volume of oil and contamination of the oil;

ylinder attains steady movement, measure the time, in seconds, required for the first
50 ml scale markings to pass the rim ‘of-the outer cylinder. The time shall be measured wit
cision:

S: to the nearest 0,2 s;

than 60 s: to the nearest 1)s.

ben or porous papers, a larger volume of air may be timed. If a steady movement of the
bt attained befere/the zero mark is reached, timing may be started at the 50 ml mark.

ther than,_ 100 ml is measured, calculate the time ¢ based on 100 ml.

Itis essentiT to/avoid vibration of the apparatus, as this increases the rate of air displacement.

ntil it

kage
The

and,
vely,
ered

same
e will

test

two
h the

impermeable papers)and boards, the reading may be taken at the end of the first 50 ml intgrval.

nner

9.2 Number of tests

Test a minimum of ten specimens, five with the top side up and five with the top side down.

10 Expression of results

10.1 Calculate the air permeance, to two significant figures, from the formula:

© ISO 2003 — Al rights reserved
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where

P is the air permeance, in micrometres per pascal second;

t
the cylinder).

is the mean time, in seconds, for the passage of 100 ml of air (as measured on the volume marks on

This formula is based on a mean pressure difference of 1,22 kPa and a test area of 6,42 cm?2 and an actual
volume of 106 ml of air passing through the test specimen measured at room pressure.

NOTE

desc
pract

It sh

Due to the testing principle of this method, the actual pressure in the instrument decreases as the cylinder

EATS INto the oif and the actual volumes passing through the test piece are siightly greater than the sca
ce, since these errors are common to all instruments of this type, they are ignored.

buld be observed that there is a systematic error of around 6 % when comparisons,are/-mads

achi¢ved by other methods described in ISO 5636-1.

10.2
micr

10.3
requ

If the standard deviation is required, calculate this from the replicate time measurements a
pmetres per pascal second using the formula in 10.1.

If the mean air permeances measured on the two sides are significantly different and if this
red to be shown in the test report, ten tests are required for each face. The results shall ther]

sepdrately.

10.4
time

11

t, obtained in 10.1. Report values to two significant figures:

Precision

When two sets of test pieces from the same sample are tested in the same laboratory by the sa

the t

o average test results can be expected-to agree, 95 % of the time, within 10 %.

No information is available for reproducibility.

e volumes. In

with results

nd correct to

difference is
be reported

If the air resistance is required, this shall be reported as.*Air resistance (Gurley)” in secondls and is the

me operator,

12 [Test report

The fest report shall include the following information:

a) reference to this\part of ISO 5636;

b) pate and.place of testing;

c) plLthe'information necessary for complete identification of the sample;

d) the type of instrument used;

e) the conditioning atmosphere used;

f)  the number of test pieces tested;

g) the air permeance, in micrometres per pascal second, to two significant figures or, if required, the air
resistance, in seconds per 100 millilitres, to two significant figures;

h) the standard deviation or coefficient of variation, if required;

any deviations from the specified procedure.

© ISO 2003 — Al rights reserved
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Annex A
(informative)

Variations in apparatus

Reference was made in 5.1 to the existence of two versions of the apparatus. In one version, the clamping
plates are mounted on top of the floating inner cylinder. In the other version, the plates are mounted in the

fixed base p

ortion of the apparatus_and all the dimensions quoted relate to the current model of this versi

on.

Many exam

gaskets, although it is believed that all of those made since the end of 1945 are so fitted. |h|these]

dimensions
the inside d
necessary t
seems to ha

Some of the
at the 400 m
label.

Alternative i
approximate

Alternative @
these give a

The use of t

converted only approximately to those which would beobtained with the standard apparatus.

bles of earlier models of this instrument also exist. The earliest models were notfitted

bre slightly different, but no significant difference in the results is to be expected. Htappears
ameter of the gasket and the groove have been varied slightly so that, at tinies, it has

p stretch the gasket slightly to fix it into the groove. The effective test area,-however, al
ve been within 1 % of the original 6,452 cm? (1 in2).

inner cylinders are also graduated in units of 25 ml for the first 100 ml‘and may have a gradu
| interval. On some cylinders, the engraved graduations are replaced by an adhesive gradu
hner cylinders with a mass of 142 g are available. Air flows obtained with these cylinders

y 1/4 of those obtained with the 567 g cylinders.

lamps to expose 1,61 cm? (diameter 14,3 mm) or*0;64 cm? (diameter 9,0 mm) are availablg
r flows about 1/4 and 1/10 of normal.

he alternative cylinders or clamps referred.to above shall be reported because the results c3

with
| the
that
been
vays

ation
ation

p are

and

n be

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=6a58d95eb5e4197bf06a54acc4088234

