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BS EN 1871:2000

National foreword

This British Standard is the official English language version of EN 1871:2000.

The UK participation in its preparation was entrusted by Technical Committee
B/509, Road equipment, to Subcommittee B/509/2, Horizontal road markings and
road studs, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

BS 3262-1:1989 is declared obsolescent on the publiaction of this standard.
Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 41 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Amd. No. Date Comments

Committee for Building and Civil
Engineering, was published under
the authority of the Standards
Committee and comes into effect
on 15 May 2000
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English version

Road marking materials - Physical properties

Produits de marquage routier - Propriétés physiques StraRenmarkierungsmaterialien - Physikalische
Eigenschaften

This European Standard was approved by CEN on 12 November 1999.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Central Secretariat: rue de Stassart, 36 B-1050 Brussels

© 2000 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1871:2000 E
worldwide for CEN national Members.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 226, Road
equipment, the secretariat of which is held by AFNOR.

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 July 2000, and conflicting national standards shall
be withdrawn at the latest by July 2000.

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

The annexes A, B, C, D, E, F, G, H, J and K of this European Standard are normative.
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Introduction

This European Standard gives the physical properties of road marking materials used in horizontal
signalization. It includes annexes for test methods. Identification requirements are covered in
prEN 12802:1999.

1 Scope

This European Standard specifies the laboratory requirements and test methods for retroreflective
and other road marking materials, both permanent and temporary.

2 Normative references

This European Standard incorporates, by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of
these publications apply to this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies.

EN 1436:1997 Road marking materials — Road marking performance for road
users

prEN 12802:1999 Road marking materials — Laboratory methods for
identification

ISO 787-11:1981 General methods of test for pigments and extenders —
Part 11: Determination of tamped volume and apparent
density after tamping

ISO 1514:1993 Paints and varnishes — Standard panels for testing

ISO 2814 Paints and varnishes — Comparison of contrast ratio (hiding
power) of paints of the same type and colour

ISO 4892 Plastics — Methods of exposure to laboratory light sources
Part 1: General guidance
Part 2: Xenon-arc sources
Part 3: Fluorescent UV lamps

ISO 7724-2 Paints and varnishes — Colorimetry — Part 2: Colour
measurement
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3 Definitions
For the purposes of this standard the following definitions apply.

3.1 paint: a liquid product containing solids suspended in an organic solvent or in water. It can
be supplied in single or multi-component systems. When applied by brush, roller, spray or any
other appropriate method it produces a cohesive film by the process of solvent evaporation and/or
by a chemical process.

3.2 thermoplastics: a solvent-free marking substance supplied in block, granular or powder
forms. It is heated to a molten state and then applied with an appropriate hand or mechanical
applicator. It forms a cohesive film by cooling.

3.3 cold plastics: a marking substance which is supplied in single or multi-component forms.

Depending on the type of system the components are mixed together in various ratios and applied
with an appropriate applicator. It forms a cohesive film only by a chemical process.

4 Requirements

41 Paint

4.1.1 Chromaticity co-ordinates and luminance factor.

The daytime visibility of road marking paint shall be defined by the luminance factor £. The colour
shall be defined by x,y chromaticity co-ordinates of the CIE standard system in accordance with
EN 1436:1997.

Panels shall be prepared and measurements carried out according to annex A. For the luminance
factor the classes in Table 1 shall apply. The chromaticity co-ordinates are confined by specified

regions in the x,y colour diagram by means of the corner points shown in Table 2.

Table 1: Classes of luminance factor

Colour Class Luminance factor g
LF5 >0,75
White LF6 > 0,80
LF7 > 0,85
Yellow LF1 >0,40
LF2 > 0,50
Table 2: Chromaticity co-ordinates of white and yellow road marking products
Corner point N° 1 2 3 4
X 0,355 0,305 0,285 0,335
White
y 0,355 0,305 0,325 0,375
X 0,494 0,545 0,465 0,427
Yellow
y 0,427 0,455 0,535 0,483
Documents
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4.1.2 Hiding power

The contrast ratio (hiding power) for white and yellow paints shall be not less than 95 % for white
and 90 % for yellow when tested in accordance with ISO 2814 when applied with a doctor blade of
300 um.

4.1.3 Storage stability

The paint shall be free from skin and settlement that cannot be re-incorporated by stirring. The
paint shall have a rating equal to or above 4 when tested in accordance with annex B.

The components of multicomponent paint shall each be tested separately in different containers.

4.1.4. UV ageing

4.1.4.1 General

The paint shall be applied as in A.3 to panels as described in A.2 and tested in accordance with
ISO 4892-3 by either of the two test procedures described in 4.1.4.2 and 4.1.4.3. The difference in
luminance factor Ag shall be as in Table 3 (where A = original luminance factor — luminance
factor after test). The chromaticity co-ordinates shall be as given in Table 2.

4.1.4.2 UVA ageing

The specimens shall be tested in accordance with ISO 4892-3 for 480 h under lamp type |
(UVA - 340) in cycles of 8 h of radiation at 60 °C + 2 °C and 4 h of condensation at 50 °C £ 2 °C.

4.1.4.3 UVB ageing

The specimens shall be tested in accordance with ISO 4892-3 for 168 h under lamp type Il
(UVB - 313) in cycles of 8 h of radiation at 60 °C + 2 °C and 4 h of condensation at 50 °C £ 2 °C.

Table 3: Classes of difference in luminance factor after UV ageing

Colour Class AB

uvo No requirement
White and Yellow
uv1 <0,05

4.1.5 Bleed resistance

When tested in accordance with annex C the difference in luminance factor Ag shall be as in
Table 4. The chromaticity co-ordinates shall be as in Table 2.

NOTE: This test is only applicable for paint which is to be applied directly to asphaltic
surfaces.
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Table 4: Classes of difference in luminance factor after bleed resistance test

Colour Class A
BRO No requirement
White and Yellow BR1 <0,03
BR2 <0,05

4.1.6 Alkali resistance

When tested in accordance with annex D the paint film shall show no deterioration of the surface.

NOTE: This test is only applicable for paint which is to be applied directly to hydraulic

concrete surfaces.

4.2 Thermoplastics

4.2.1 Tests before heat stability test

4.2.1.1 Chromaticity co-ordinates and luminance factor

When tested in accordance with annex E the luminance factor shall be given as in Table 5 and the

chromaticity co-ordinates as in Table 2.

Table 5: Classes of luminance factor for thermoplastics and cold plastics

Colour Class Luminance factor g
LF3 > 0,65
White LF4 >0,70
LF6 > 0,80
Yellow LF1 > 0,40
LF2 > 0,50

4.2.1.2 Softening point

When tested in accordance with annex F the softening point of the material shall comply with the

classes as given in Table 6.

Table 6: Classes of softening point for thermoplastics

Class Softening point in °C
SPO No requirement
SP1 > 65

SP2 > 80

SP3 > 95

SP4 > 110

©BSI 05-2000
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4.2.1.3 Alkali resistance

When tested in accordance with annex D the specimen shall show no deterioration of the surface.
NOTE: This test is only applicable for thermoplastics which are to be applied directly to
hydraulic concrete surfaces.

4.2.1.4 Cold impact

When tested in accordance with annex H the number of specimens passing the test shall comply
with the classes as given in Table 7.

Table 7: Classes for cold impact

Class Temperature of test in °C Ball Number of specimens passing
Clo No requirement - No requirement

Cl1 0 a 6

Cl 2 -10+3 a 6

Cl3 -10+3 b 6

4.2.1.5 UV ageing

The material shall be applied at the manufacturer's stated thickness to panels as described in A.2
and tested in accordance with ISO 4892-3 and as described in either 4.1.4.2 or 4.1.4.3. The
difference in luminance factor Ag shall comply with the classes as in Table 3. The chromaticity
co-ordinates shall be as given in Table 2.

4.2.2 Heat stability

The heat stability of the product shall be tested in accordance with annex G and the tests specified
in 4.2.3 shall be subsequently carried out.

NOTE: This test is not applicable for heat applied preformed thermoplastics.

4.2.3 Tests after heat stability test
4.2.3.1 Chromaticity co-ordinates and luminance factor

When tested in accordance with annex E the difference in luminance factor Ag shall be no more
than 0,10 for both white and yellow. The chromaticity co-ordinates shall be as given in Table 2.

4.2.3.2 Softening point

When tested in accordance with annex F the difference in softening point ASP shall not be more
than £ 10 °C.
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4.2.3.3 Indentation

When tested in accordance with annex J the mean value for the indentation time shall comply with
the classes as given in Table 8.

Table 8: Classes for indentation

Class Indentation time
INO No requirement
IN1 5sto45s
IN2 46 s to 5 min
IN3 2 min to 5 min
IN4 6 min to 20 min
IN5 > 20 min

4.2.2.4 Troéger wear

When tested in accordance with annex K the mean value for volume loss shall comply with the
classes as given in Table 9.

Table 9: Classes for Troger wear

Class Volume loss in cm?® Volume loss in cm?®
3 mm thick/16 periods 1,5 mm thick/5 periods

TWO No requirement No requirement

TW1 <25 -

TW2 25t05 -

TW3 - <15

TW4 - 1,5t03

4.2.3.5 UV ageing (Xenon arc)

The material shall be applied at the manufacturer's stated thickness to panels as described in A.2
or Marshall specimens as described in K.3.2 and tested in accordance with ISO 4892-2. The
difference in luminance factor Ag shall comply with the classes as given in Table 3. The
chromaticity co-ordinates shall be as given in Table 2.

The UV test is performed for 1 000 h in either sprayed or flooded cycles of 18 min duration and
with dry intervals of 102 min. Relative humidity shall be 50 %, black standard temperature 45 °C,
and irradiation (between 290 nm and 800 nm) 550 W/m?. The Marshall test specimens shall be
placed horizontally in the equipment.

NOTE: Equipment that can be used for the UV test on Marshall test specimens are Xeno
test 250, Sun test or Sun test CPS+.
4.2.3.6 Troger wear (after UV ageing)

When tested in accordance with ISO 4892-2 and annex K the mean values for the difference in
volume loss shall comply with the classes as given in Table 10.
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Table 10: Classes for Tréger wear after UV ageing

Class Difference in volume loss in cm?®
TWUO No requirement

TWU1 0to<0,5

TWU2 0,5t0 2,5

4.3 Cold plastics

4.3.1 General

For each of the tests at least 500 g of material shall be prepared in the specified manner.
4.3.2 Chromaticity co-ordinates and luminance factor

When applied at the manufacturer's stated thickness and tested in accordance with annex A the
luminance factor shall be as given in Table 5 and the chromaticity co-ordinates as in Table 2.

4.3.3 Storage stability
The material shall be free from skin and settlement that cannot be incorporated by stirring. The
cold plastics shall have a rating equal to or above 3 when tested in accordance with annex B.

The components of cold plastics shall each be tested separately in different containers.

NOTE: See B.3.2 for components containing peroxides.

4.3.4 UV ageing

The material shall be applied at the manufacturer’s stated thickness to panels as described in A.2

and tested in accordance with ISO 4892-3 as described in either 4.1.4.2 or 4.1.4.3. The difference

in luminance factor Ag shall comply with the classes as given in Table 3. The chromaticity

co-ordinates shall be as given in Table 2.

4.3.5 Alkali resistance

When tested in accordance with annex D the specimen shall show no deterioration of the surface.
NOTE: This test is only applicable for cold plastics which are to be applied directly to
hydraulic concrete surfaces.

4.3.6 Troéger wear

When tested in accordance with annex K the mean value for volume loss shall comply with the

classes as given in Table 9.

4.3.7 Troger wear after UV ageing

When tested in accordance with ISO 4892-2 and annex K the mean value for the difference in
volume loss shall comply with the classes as given in Table 10.
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Annex A (normative)

Paint and cold plastics — Test method for determining the chromaticity co-ordinates and
luminance factor

A1 Principle and apparatus

The principle of measurement and the choice of apparatus are given in annex C of EN 1436:1997.

Calibration shall be based on methods acknowledged by an accredited laboratory. Reference tiles
or other calibration references shall have a calibration traceable to an accredited laboratory.

A.2 Materials

Test panels shall be made of aluminium, of minimum size 150 mm x 75 mm x 0,60 mm, prepared
for test by solvent cleaning.

A.3 Procedure

Prepare the aluminium panel and apply the paint or cold plastic to the panel to give a wet film
thickness of 400 um = 35 um using shims and a doctor blade. In the case of paint containing
premix glass beads a coating equivalent to 1 000 g/m? may be applied. Allow the panel to dry for
seven days in a horizontal position at 23 °C £ 5 °C and 50 % + 5 % relative humidity, out of
sunlight and with protection from dust.

Measure in accordance with annex C of EN 1436:1997.
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Annex B (normative)

Paint and cold plastics — Test method for determining the storage stability

B.1 Principle

The test method covers the determination of the degree of pigment suspension and ease of
remixing a shelf-aged sample of paint to a homogeneous condition suitable for immediate use.
B.2 Apparatus

a) Three 250 ml wide-neck bottles (test vessels) of clear glass, 55 mm in diameter, 110 mm in
height, with an opening 45 mm in diameter with an ISO thread and a screw-type plastic (PE) inset
top;

b) steel spatula weighing 45 g + 1 g, square, 123 mm = 1 mm in length and with a blade 20,5 mm
1+ 0,5 mm in width. The spatula shall be made by cutting the top from an ordinary 127 mm flexible
steel laboratory spatula to obtain the specified length;

c) warming cabinet, with forced ventilation capable of reaching a temperature of 45 °C + 2,5 °C;

d) tamping apparatus in accordance with ISO 787-11:1981 (see Figure B.1);

e) holder for the test vessel (see Figure B.1).
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