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INTERNATIONAL STANDARD

1SO 5627-1984 (E)

Paper and board — Determmatlon of smoothness

(Bekk method)

0 Introduction

In the present state of knowledge it is not. possible to recom-
mend a sihgle method for measuring the smoothness or
roughness pf a paper or board and there is no exact correlation
among the farious methods used for determining these proper-
ties. Instruments of the air-flow type are designed to obtain a
numerical yalue indicative of the smoothness or roughness of
the paper of board; it is necessary to refer to the results of these
tests in tefms. of the specific type of instrument used, as
Bendtsen rpughness, Sheffield roughness, Bekk smoothness,
etc. In gengral the Bekk method is suitable for more smooth
paper and the Bendtsen method for less smooth paper.

Bekk smoothness is dependent on the shape, total volume and
distribution| of the hollow spaces between the sufface of the
test piece gnd a theoretically ideal plane under-the specified
conditions |of contact. The greater the Bekk smoothness
number thg smoother the sample.

The air permeability of the sample being-tested can aiso affect
the results.

1 Scopp and field of ‘application

This International Standard specifies a method of measuring
the smoothiness of ‘paper and board by the Bekk method.

The smootl ness of a W|de range of papers and boards can be
measured by-this
materials greater than 0,5 mm thick or very permeable papers
or boards since the amount of air passing through the test piece
can falsify the resuit.

2 References

IS0 48, Vulcanized rubbers — Determination of hardness
(Hardness between 30 and 85 IRHD).

ISO 186, Paper and board — Sampling for testing.
IS0 187, Paper and board — Conditioning of samples.

ISO 4662, Rubber — Determination of rebound resilience of
vulcanizates.

3 . Definition

For the purpose of-this International Standard the following
definition applies.:

Bekk smoothness : The time in seconds |which, under a
defined -pressure differential, is required to|draw a definite
quantity of air at atrospheric pressure betwegn the surface of
the test piece and a ring-shaped plane surfacd, under specified
condmons of contact (see figure 1).

4 . Principle
Subjection of a test piece of paper or board placed on a glass
plate to a specified pressure and creation of a iartial_vacuum to

draw atmospheric air across the contact surfage. Measurement
of the time for a specified change in vacuum

5 Apparatus and equipment

5.1  Glass plate, that conforms to the g
figure 2. The test surface shall be circular, pl
polished and have a contact area of approxim
central hole in the glass plate shall be capah

esign shown_ in
ne and perfectly
tely 10 cm2. The
le of being con-

nected with a vacuum container and also ¢f being discon-
nected.

A Qrti ; psely in the hole
with its upper surface |n plane with the upper side of the glass
plate to prevent the test piece from berng pressed into the hole.
If fitted, this plug shall have a central hole of diameter 1,5 to
2,0 mm. Its base shall have four radial channels through wh|ch
the air can pass without obstructlon

NOTE — Some instruments have a glass plate without a plug. For
most papers this does not significantly affect the results obtained, but
the use of a plug is desirable.

The test surface shall be kept scrupulously clean and shall not
be touched by hand. Before each measurement any fibres and
the like that may have adhered to the plate shall be removed.
When not in use the plate shall be protected by a cover. Scrat-
ches or cracks render it unusable.
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5.2 Device

to clamp the test piece against the glass

plate, with a pressure of 100 + 2 kPa.* In the known in-
struments this device is a weighted lever.

5.3 Pressure plate, having a circular, even surface of not

6 Sampling

Select specimens in accordance with ISO 186 making sure that
there are no folds, creases, visible cracks or other defects in the
area to be tested. The test pieces shall not include any part of
the sample that is less than 15 mm from the edge of the sheet

less than 45 mm diameter and which shall be connected to the
device that presses the pressure plate against the glass plate at
100 kPa.

5.4 Rubber pad, placed between the pressure plate and the
test piece. When examined by incident light under a magnify-

or reel. If watermarks are present, these area
avoided if possible.

Take at least ten test pieces, for each side to be

s should be

testéd, each

larger in area than the pressure plate. To ensure careful hand-

ling of the test pieces, the size should not exc

eed A4 size.

ing glass the syrface of the rubber pad shall be free from marks,
scratches and ftears and shall have the following dimensions :

a) thickness : 4 + 0,2 mm (measured with a ratchet
screw micrgmeter having an anvil diameter of approximately
8 mm); the maximum thickness variation of one pad shall be
+ 0,05 mny;

b) surfacg : circular with a diameter of noi less than
45 mm, or [rectangular with sides not less than 50 mm in
“length.

Furthermore, [the rubber pad shall have the following
mechanical prgperties : .

a) hardnesgs : 40 £ 5 IRHD (according to 1SO 48);

b) rebounfi résilience: at least 62 % (according .to
1SO 4662).

5.6 Vacuunm containers, that shall be capable of being
evacuated to alvacuum of 53,35 kPa** and shall be capable of
being hermetidally sealed.

5.5.1 Large Jacuum container, having a voltime; including
the connectin‘l tube up to the surface of.the glass plate,
of 380 £ 1T mi

5.5.2 Small yacuum container,having a volume, including
the connecting tube up to the surface of the glass plate, of
38 £ 1 ml. ‘This container is(notfitted to all instruments in
which case means are provided to reduce the volume of the
large vacuum ¢ontainer to_190 m! or 85 ml.

5.6 Manometer, capable of indicating the vacuum -cor-
responding to $0,66 kPa**, 48,00 kPa and 29,33 kPa to an ac-

Identify the sides of the test pieces.

7 Conditioning

Condition the test pieces in accordance with IS
out tests in the same conditioning.atmosphere.

8 Procedure
8.1 Check the parts‘of the apparatus when n

detailed in the annex, before proceeding to
smoothness of/the-test pieces.

8.2 Placethe apparatus on a level surface free fri

0 187. Carry

ecessary, as
measure the

bm vibration.

Remoyvé the protective cover from the glass platd (5.1).

Thé smoothness of the side to be tested shall be
ten test pieces. A separate test area shall be u
measurement. That is to say, the smoothness
may not be measured on the same test piece.
pieces with the side to be tested on the glass pl

manner that the glass plate is fully covered. Plag
pad (5.4) and the pressure plate (5.3} on the test ¢

pressure of 100 kPa and produce a vacuum o)
50,66 kPa in the large vacuum container (5.5.1).

Connect the vacuum container to the hole in th
60 * 5 s after application of the load:

Measure the time in seconds for the vacuum
vacuum container to drop from 50,66 to 48,00 kP

ed for each
f both sides
lace the test
te in such a
e the rubber
iece, apply a
f more than

e glass plate

in the large
B, If the time

exceeds 300 s then connect the smaller vacuuym container

(5.5.2) and repeat the test with a fresh test piece.
less than 15 s repeat the test with a fresh test
vacuum drop from 50,66 to 29,33 kPa.

If the time is
piece and a

If required, measure the smoothness of the othT side of the

curacy .of + 0,07 kPa. A drop in the vacuum from 50,66 to
48,00 kPa means that 10 ml of the ambient air has entered the
large container or 1. mi has entered the small container. A drop
in vacuum from 50,66 to 29,33 kPa means that 80 ml of the am-
bient air has entered the large container.

6.7 Timing device, capable of being read to the nearest 1 s.

* 1kPa = 103N/m2 = 1 kN/m2
** 1kPa = 103N/m2 = 7,5 mmHg

samples with ten further test pieces.

9 Expression of results

9.1 Calculation

From  the individual readings in seconds, calculate the

arithmetic mean separately for each side.

measured for
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If the measurements are made using the large vacuum con-
tainer then the mean values are the Bekk smoothness. If the
measurements are made with the smaller container, multiply
the arithmetic means by ten in order to obtain the Bekk
smoothness.

NOTE — When a vacuum drop of 50,66 to 29,33 kPa has been dsed,
the time shall be divided by ten to obtain the Bekk smoothness.

In addition, calculate the standard deviation or coefficient of
variation of the Bekk smoothness for both sides.

1SO 5627-1984 (E)

10 Test report

The test report shall include the following particulars :

a) reference to this International Standard;

b) all the information necessary for complete identification

of the sample;

¢) the standard atmosphere used for conditioning and

testing;

9.2 Preclision

Based on the results for numerous papers and laboratories ob-
tained from the TAPPI Collaborative Reference Program for
paper between 1971 and 1976, the precision of the test piece is
as given in|the following table. .

Table

Range of §moothness | Repeatability, % | Reproducibility, %

values pf paper

tested range |average | range |average
A y
4 to|1 400 5 to 21 " 21to 56 37

The repeatability of the test is largely dependent on the
variability of the sample.

mean value for each side tested, for @xanyple smoothness

d) the resuits, to the nearest.second; :a{pressed as one

(Bekk) 152 s. If the smaller vacuum containgr has been used

- then this should be noted;
e} the standard deviation or coefficient of
required, the 95 % _confidence -limits
smoothness; :

f) whether tests were done on waterma
the test pieces;

g) anylunusual features observed in the ¢

h} “any operations not specified in this Int

dard, or in the International Standards to w
made or regarded as optional, which mig

variation and, if
of the mean

rked portions of

burse of the test;

ernational Stan-
hich reference is
ht have affected

the results.
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Figure 1 - Measuring principle w
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Dimensions in millimetres
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Figure 2 — Glass plate

NOTES

1 Some manufagturers do not provide a glass plate with a bevelled outer edge. In such a case a vertical glass cylinder of diameter 37,% mm may be
used. i i

2 Glass plates may be available with a bevelled inner edge. In such céses the angle of bevel is 45°.
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