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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 254 "Flexible sheets for
waterproofing”, the secretariat of which is heid by BSL

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by March 2000, and conflicting national standards shall be withdrawn at the latest by
September 20C1.

According to the CEN/CENELEC Intemal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Beigium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, lreland, ltaly, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.

Introduction

This standard has been prepared by CEN TC 254/SC 1 "Bitumen sheeting”, in order to determine the adhesion of
granules to bitumen sheets.

1 Scope
This Standard applies to the apparatus and the test procedure used for the determination of the adhesion of
granules to factory made bituminous sheets for roofing. It can also be used in other areas where it is relevant.
2 Normative references
This European Standard incorporates, by, dated or undated reference, provisions from other publications. These
normative references arelcited at the appropriate places in the text ‘and the publications are listed hereafter. For
dated references, subsequent amendments to_or revisions of any of these publications apply to this European
Standard only when incorporated in it by arendment ofrevision! Faér undated references, the latest editions of the
publication referred to applies.
prEN 13416:1989 ‘
Flexible.sheets for waterproofing - Bitumen, plastic and rubber sheets for roof waterproofing - Rules for
sampling”
1SO 565
Test sieves - Metal wire cloth, perforated metal plate and electroformed sheet - Nominal sizes of openings
3 Definitions
For the purposes of this standard, the following definitions apply.

3.1 surface: The upper side of the sheet, as used in situ; it is usually the inside of the roll.

3.2 granule: A particle which does not pass a sieve as defined in B.1.2

4 Principle

The method determines the adhesion of granules during a brushing test under specified conditions. The mass of
brushed-off granules is compared to the original mass of granules on a test specimen cut off from the same roll.

" standard in preparation
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5 Apparatus

5.1 Brushing machine, working automaticaily to perform outward and retum cyclic linear movements between a
replaceable brush applied with a force of (21,5 = 0,5) N on the surface of the test specimen, and the test specimen
itself. The constant amplitude A of the relative movement of the axis of the replaceable brush is (200 + 20) mm, and

the average displacement speed is such that 50 cycles are achieved within (55 = 5) s. The brushing machine shall
include suitable clamps, at least 50 mm wide, to restrain the ends of the specimen.

5.2 Replaceable brush, consisting of a block of a suitable material in which 22 holes are drilled as indicated in
figure A.1, with a 4 mm diameter. From each hole, 22 polyamide 66 yams, diameter 0,80 mm project (16 = 2) mm.

The effective area of the replaceabie brush, when joaded, is 80 mm x 25 mm. The effective brushed area B, as
shown in figure A.2, is [(A + 80) x 25] mim2.

A single replaceable brush shall be used for a maximum of 100 tests or fewer if yamns are projecting less than
13 mm from a hole.

5.3 Balance, accurate to the nearest 0,01 g.

5.4 Macﬁine, to cut or die-cut test specimens with a width of (50 = 15 mm in the desired iength.

5.5 Room for conditioning, temperature (23+2) °C und (50 = 20) % relative humidity.

5.6 Household vacuum cleaner, 500 W, sticking ‘airthrough an.accessory,50/mm wide.

6 Preparation of test samples and test specimens
6.1 Sampling

Sampling in accordance with prEN 13416:1899.

6.2 Sampling and preparation of test specimens

Test specimens shall be cut or die-cut in the dimensions (50 £ 1) mm wide, length minimum 285 mm, from the
samples in the length direction of the sheet.

Condition five test specimens for (24 + 0,5) h in the climate room at (23 = 2) °C. Suck the loose granules from the
test specimens carefully moving the vacuum cleaner accessory over their surfaces. Determine the mass M, of each
test specimen to the nearest 0,01 g.

7 Procedure

The mass of brushed-off granules is compared to the initial mass of granules of the test specimens cut from the
same roll and in the same position on the sheet with respect either to its axis or right side or left side.

Determine the initial mass of granules in accordance with Annex B.

Secure the test specimen onto the brushing machine using the clamps, and place the loaded replaceable brush on
the test specimen, the length of the replaceable brush being in the length direction of the specimen (see figure A.2).

Perform 50 cycles and remove the test specimen from the brushing machine.

Repeat the procedure for each test specimen.
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Suck the loose granules from the test specimens raoving the vacuum cleaner accessory over their surfaces.
Determine the mass M, of each test specimen to within 0,01 g.
8 Expression of results

Determine the adhesion of granules (M), expressed as percentage of relative difference between the two masses
of each test specimen using equation (1):

M. - M,
M = MM 00 (1
Bx G,
where
G, is the initial mass of granules per 1 m? in the same third of the sample where the specimens were
cut in accordance with prEN 13416:1998, in g/m?, as determined in Annex B;
M, is the mass of the test specimen before brushing, in g;
M, is the mass, of the test specimen after brushing, in g;
B is the area effectively brushed, in m2.
9 Accuracy

The precision of the method is not specified

NOTE: No report on interlaboratory tests on repeatability , , or on reproducibility, A, is available. The accura-
cy will be specified when sufficient ir_xterlaboratory data is available

10 Test report
The test report shall include at least the following information:
a) all details necessary to identify the product tested;
b) a reference to this European Standard (EN 12039) and any deviation from it;

c) information on sampling and details on preparation of test specimens in accordance with
clause 6;

d) information on the test procedurre in accordance with clause 7,
e) the test resuits in accordance with clause 8; ;

f) date of the test
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Annex A (normative)

Brush model and area brushed

Dimensions in mm
22 holes D 4
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Figure A.1: Brush model
B=(A+80)x25

A={200+£20):

1- Support

2- fixing clamp for specimen {(example)
3- test specimen

4- replaceable brush

Figure A.2: Area brushed
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Annex B (normative)

Determination of the initial mass of granules

B.1 Apparatus and materials

B.1.1 Hot extraction apparatus, usually of a SOXHLET type.
B.1.2 315 pm sieve in accordance with ISO 565.

B.1.3 Solvent, e.g. toluene, trichioroethyiene or dichioromethane, according to national safety
regulations.

B.1.4 Balance - see 5.3.

B.2 Specimens

Cut the specimens from the roll(s) which was(were) sampled in preparation for the granuie
adhesion test. Exciude the first and the last metre in the length direction of the roll, and 100 mm
nearest to the edge in the width direction of the roll. Divide the roll equally into three parts in the
length direction. From each third, cut two specimens of (100+1) mm x (100=1) mm to the nearest
1 mm (total area of each specimen 0,01 m?) or aiternatively 70 mm x 50 mm (total area of each

specimen 0,0035 Im®).(Eadch “pair/of  Specimens. will be representative \of the initial mass of
granules found in the thirds of roll used for the adhesion test.

B.3 Procedure
B.3.1 The area S of the specimen shall be calculated in m®.
B.3.2 The specimen shall be placed in the extractor with the solvent adjusted as necessary.

B.3.3 Soluble components shall be separated by hot extraction, until the solvent in the hot
extraction apparatus becomes colourless (usually 1 h to 2h).

B.3.4 The specimen shall be taken out of the extractor, dried at (105 = 2) °C for at least 2 h.
B.3.5 The granules shall be separated from other components using sieve (B.1.2).

B.3.6 The mass of the granules, A shall be determined to the nearest 0,01 g. The procedure

1

shall be repeated on each specimen.

B.4 Calculation and expression of results

B.4.1 Calculate the mass per unit area of granules (G,), expressed in ¢/m?, of each specimen
using equation (B.1):
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