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SCOPE

These provisions apply to the approval of retro-reflective
mar ki ngs used to increase the visibility and recognition for heavy
and long vehicles and their trailers.

DEFI NI TI ONS

For the purpose of these provisions, the follow ng definitions
shal | apply:

"Marking" means a rectangular strip or a series of such strips
intended to be placed in such a way that it identifies the entire
length and width of a motor vehicle and its trailer when viewed
fromthe side (side nmarking) or rear (rear marking).

"Contour marking" neans a series of strips intended to be placed
in such a way that it shows the contour of the vehicle to the side
(side marking) and to the rear (rear marking).

"Distinctive markings, G aphics" mean additional coloured markings
intended to be placed within the contour narking, whose
coefficient of retro-reflection is essentially |ower than the
coefficient of retro-reflective materials as defined in

paragraphs 2.1.1. and 2.1.2.

"Sanple unit" nmeans part or all of the retro-reflective nmateria
intended to be used to achieve the nmarkings defined in
paragraphs 2.1.1., 2.1.2. and 2.1.3.

"Retro-reflection" neans the reflection in which lumnous flux is
returned in directions close to the direction fromwhich it cang,
this property being naintained even over w de variations of the
direction of the |um nous fl ux.

"Retro-reflective narking material" means a surface or a device
fromwhich, when directionally illumnated, a relatively |large
portion of the incident radiation is retro-reflected.

CGeonetric definitions (see annex 1, figure 1)

"Reference centre" neans a point on or near a retro-reflective
area which is designated to be the centre of the device for the
pur pose of specifying its perfornance;

“lllumnation axis (synbol 1)" neans a |line segnent fromthe
reference centre to the light source

"Observation axis (synmbol O" neans a |line segnent fromthe
reference centre to the photoneter head;
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2.3.4.

"Qoservation angle (synbol «)" neans the angle between the
illumnation axis and the observation axis. The observation angle
is always positive and, in the case of retro-reflection, is
restricted to snall angles;

"Cbservation on hal f-plane" neans the hal f-plane which originates
on the illumnation axis and whi ch contains the observation axis;

"Reference axis (synmbol R)" neans a designated |ine segnent
originating on the reference centre which is used to describe the
angul ar position of the retro-reflective device;

"Entrance angle (symbol B)" means the angle fromthe illum nation
axis to the reference axis. The entrance angle is usually not

[ arger than 90° but, for conpleteness, its full range is defined
as 0° < p <180°. In order to specify the orientation in full
this angle is characterised by two conponents, B, and B,;

"Rotation angle (symbol €)" means the angle indicating the
orientation of the retro-reflecting material by an appropriate
synbol with respect to rotation about the reference axis;

"First axis (synmbol 1)" neans an axis through the reference centre
and perpendicul ar to the observation hal f-pl ane;

"First conponent of the entrance angle (synmbol g,)" nmeans the angle
fromthe illumnation axis to the plane containing the reference
axis and the first axis; range: -180° < B, < 180°

"Second component of the entrance angle (synbol B,)" means the
angl e fromthe plane containing the observation half-plane to the
reference axis; range -90° < B, < 90°

"Second axis (synmbol 2)" neans an axis through the reference
centre and perpendicular to both the first axis and the reference
axis. The positive direction of the second axis lies in the
observation hal f-plane when -90° < B, < 90° as shown in annex 1
figure 1.

Definition of photometric terns

"Coefficient of retro-reflection (synbol R)" nmeans the quoti ent
of the coefficient of lumnous intensity R of a plane retro-
reflecting surface and its area A

(R’:-g) The coefficient of retro-reflection R is expressed
in candel as per n¥ per Ix (cd.m2Ix?)

(R’= 1 ] (Luni nance / I11unination);

E A

L
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"Angul ar _di aneter of the retro-reflector sanple (synbol n,)" means
t he angl e subtended by the greatest dinension of the retro-
reflective sanple, either at the centre of the source of
illumnation or at the centre of the receiver (R,=R3,=0°);

"Angul ar _di aneter of the receiver (synmbol n,)" nmeans the angle
subt ended by the greatest dinension of the receiver as seen from
the reference centre (p, = B, = 0°);

"Lum nance factor (synbol R)" neans the ratio of the |um nance of
the body to the lum nance of a perfect diffuser under identica
conditions of illumnation and observation

Description of Gonioneter

A goni onet er which can be used in making retro-reflection
neasurenents in the CIE geonetry is illustrated in annex 1
figure 2. In this illustration, the photometer head (O is
arbitrarily shown to be vertically above the source (1). The
first axis is shown to be fixed and horizontal and is situated
per pendi cul ar to the observation hal f-plane. Any arrangenent of
the components which is equivalent to the one shown can be used.

Definition of "type"

Marking naterials of the different types neans naterials which
differ in such essential respects as:

The trade nane or trade nark;
The characteristics of the retro-reflective materi al

The parts affecting the properties of the retro-reflective
materials or devices.

APPLI CATI ON FOR APPROVAL

The application for approval of a retro-reflective marking
material shall be subnmitted by the hol der of the trade nane or
trade mark, or if necessary by his duly accredited representative,
and shal | be acconpani ed by:

Drawings, in triplicate, sufficiently detailed to pernit
identification of the type. The drawi ngs shall show geonetrically
the orientation in which the marking materials are to be fitted to
a vehicle. They shall also show the position intended for the
approval nunber and the identification synbol in relation to the
circle of the approval mark

A brief description giving the technical specifications of the
retro-reflective nmarking naterials;
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3.1.3.

Sanpl es of the retro-reflective marking materials, as specified in
annex 4,

TRADE NAMES AND OTHER MARKS
Every marking material subnmitted for approval shall bear:
The trade nane or trade mark of the applicant;

An orientation mark "TOP" which nust be inscribed on any narking
material whose retro-reflective systemis not omirotational at
| east

on strips in a 0.5 mdistance,
on areas within 100 x 100 mmt.

The marks shall be clearly legible on the outside of the nmarking
material and shall be indelible.

APPROVAL

If the retro-reflective nmarking naterial submtted for approval in
accordance with paragraph 4 above nmeets the requirements of this
Regul ation, approval for this type of nmarking naterial shall be
grant ed.

An approval nunber shall be assigned to each type approved. Its
first two digits (at present 00 for the Regulation in its origina
form shall indicate the series of anmendnents incorporating the
nost recent nejor technical anendnents nade to the Regul ation at
the tinme of issue of the approval. The sanme Contracting Party may
not assign the sane nunber to another type of retro-reflective
mar ki ng nateri al

Notice of approval or refusal or extension of approval of a type
of marking material under this Regulation shall be communicated to
the Parties to the 1958 Agreenent which apply this Regulation by
means of a communi cation formconformng to the nmodel in annex 2
to this Regul ation.

Every marking nmaterial conforming to a type approved under this
Regul ation shall bear, in addition to the nmarks prescribed in
paragraph 4.1., a clearly legible and indelible internationa
approval mark consisting of:
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5.4.1. A circle surrounding the letter "E' followed by the distinguishing
nunber of the country which has granted approval. 1/
5.4.2. The number of this Regulation, followed by the letter "R', a dash
and the approval nunber according to paragraph 5. 2.
5.4.3. The foll owi ng additional synbols indicating the class of materi al
5.4.3. 1. "C' for material for contour/strip marking;
5.4.3.2. "D' for material for distinctive markings/graphics intended for a
limted area
5.4.3.3. "E' for material for distinctive nmarkings/graphics for extended
area.
5. 5. The approval nmark shall be visible and clearly legible on the

outside of the marking material and shall be indelible and
positioned at |east once

at 0.5 mintervals on strips,
on areas within 100 x 100 mm#¥.

5. 6. Annex 3 to this Regul ation gives an exanple of the arrangenment of
t he approval nark.

6. GENERAL SPECI FI CATI ONS

6. 1. Retro-reflective marking naterials shall be that way constructed
that they function satisfactorily and will continue to do so in
normal use. In addition, they shall not have any defect in design

or manufacture that is detrinental to their efficient operation or
to their maintenance in good condition

6. 2. Retro-reflective nmarking materials or parts thereof shall not be
capabl e of being easily dismantl ed.

1/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for
Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for Spain,
10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxenbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,

18 for Denmark, 19 for Ronmania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Greece, 24 (vacant), 25 for Croatia, 26 for

Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30-36 (vacant) and
37 for Turkey. Subsequent nunbers shall be assigned to other countries in the
chronol ogi cal order in which they ratify or accede to the Agreement concerning
the Recognition of Approval for Mtor Vehicle Equi prment and Parts, and the
nunbers thus assigned shall be comunicated by the Secretary-CGeneral of the
United Nations to the Contracting Parties to the Agreement.
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6. 3. The neans of attachnment of the nmarking materials shall be durable
and stabl e.

6. 4. The outer surface of the retro-reflective marking materials shal

be easy to be cleaned. The surface shall therefore not be rough
and any protuberances they may exhibit shall not prevent easy

cl eani ng.
7. SPECI AL SPECI FI CATI ONS
7. 1. Retro-reflective marking materials shall also satisfy the

conditions as to shape and di nensions, and the colorinetric,
photonetric, physical and nechanical requirenents set forth in
annexes 5 to 8 to this Regul ation.

7. 2. Advertising, consisting of retro-reflective |ogos, distinctive
mar ki ngs or letters/characters has to be decent. 2/

7.2.1. For class "D' marking materials the maxi num val ues of the
coefficient of retro-reflection are less or equal to the value
defined in annex 7, table 2, and are intended to be used in
di stinctive markings, graphics.

7.2.2. For class "E' marking materials the maxi num val ues of the
coefficient of retro-reflection are |less or equal to 33 per cent
of the values defined in annex 7, table 2.

7.3. Dependi ng on the nature of retro-reflective marking material, the
conpetent authorities may authorize |aboratories to onmit certain
unnecessary tests, provided that such omission is nentioned under
"Remar ks" on the formnotifying approval.

8. MODI FI CATI ONS AND EXTENSI ON OF APPROVAL FOR RETRO REFLECTI VE
MARKI NG MATERI ALS

8. 1. Every nodification of the retro-reflective nmarking naterial shal
be notified to the adm nistrative department which granted the
type approval. The departnent may then

8.1.1. either consider that the nodifications nade are unlikely to have
appreci abl e adverse effects and that in any case the type of
device still conplies with the requirenents;

8.1.2. or require a further test report fromthe technical service

responsi bl e for conducting the tests.

2/ Nothing in this Regulation shall preclude the national authorities to
prohi bit the use of retro-reflective advertising, |ogos, distinctive
mar ki ngs, letters/characters as defined in paragraph 2.1.3. of
this Regul ation.
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Confirmation or refusal of approval, specifying the alterations,
shal | be notified by the procedure specified in paragraph 5.3.
above to the parties to the Agreement applying this Regul ation.

The conpetent authority issuing the extension of approval shal
assign a series nunber to each comuni cation formdrawn up for
such an extensi on.

CONFORM TY OF PRODUCTI ON

The conformty of production procedures shall conply with those
set out in the Agreenent, appendix 2 (E ECE 324-
E/ ECE/ TRANS/ 505/ Rev. 2), with the follow ng requirenents:

Any retro-reflective marking material approved to this Regul ation
shall be so manufactured as to conformto the type approved by
neeting the requirenents set forth in paragraphs 6 and 7 above.

The conformty of production shall not be contested if the nean
val ue of the photoretric measurenments of five specinmens taken at
random devi at es unfavourably by not nore than 20 per cent fromthe
prescri bed values given in annex 7 of this Regulation

The conformty of production shall not be contested, if the nean
val ue of the colorimetric properties of five specinmens taken at
random neet the specifications of annex 6 of this Regulation, to
be judged by visual inspection

The authority which has granted type approval nmay at any tine
verify the conformty control methods applied in each production
facility. The normal frequency of these verifications shall be
once every two years.

PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

The approval granted in respect of a type of retro-reflective
marking material pursuant to this Regulation nay be withdrawn if
the requirenents set forth above are not nmet or if a retro-
reflective nmarking naterial bearing the approval nark does not
conformto the type approved

If a Contracting Party to the Agreenment applying this Regul ation
wi thdraws an approval it has previously granted, it shal
forthwith so notify the other Contracting Parties applying this
Regul ati on, by neans of a communication formconfornmng to the
nmodel in annex 2 to this Regul ation
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11.

12.

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

If the hol der of an approval conpletely ceases to manufacture a
retro-reflective marking naterial approved in accordance with this
Regul ation, he shall so informthe authority which granted the
approval . Upon receiving the rel evant conmuni cation, that
authority shall informthe other parties applying this Regul ation
by means of a communication formconfornmng to the nodel in

annex 2 to this Regul ation.

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FOR
CONDUCTI NG APPROVAL TESTS AND OF ADM NI STRATI VE DEPARTMENTS

The Contracting Parties to the Agreenent applying this Regul ation
shal | communicate to the United Nations Secretariat the names and
addresses of the technical services responsible for conducting
approval tests and of the administrative departments which grant
approval and to which forms certifying approval or extension or
refusal or withdrawal of approval, or production definitely

di scontinued issued in other countries, are to be sent.



E/ ECE/ 324
E/ ECE/ TRANS/ 505 Rev. 2/ Add. 103

Regul ation No. 104
page 13
Annex 1

Annex 1

Figure 1

THE Cl E CO- ORDI NATE SYSTEM

1. First Axis [: Illumnation Axis o Observation angl e
2:  Second Axis QO (oservation AXis B,, B,: Entrance angles
R Reference Axis €: Rot ati on angl e

The CE angul ar system for specifying and neasuring retro-reflective marking
materials. The first axis is perpendicular to the plane containing the
observation axis and the illumnation axis. The second axis is perpendicul ar
both to the first axis and to the reference axis. Al axes, angles, and
directions of rotation are shown positive.

Not es: (a) The principle fixed axis is the illumination axis.
(b) The first axis is fixed perpendicular to the plane containing
t he observation and illum nation axis.

(c) The reference axis is fixed in the retro-reflective naterial and
noveable with B, and B,.
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)
Figure 2
GONI OVETER MECHANI SM EMBODYI NG THE Cl E ANGULAR SYSTEM
1. First Axis [: Illumnation Axis o Observation angl e
2:  Second Axis Q (oservation Axis B,, B,: Entrance angles

R Reference Axis € Rot ation angl e
P. Retro-reflective nateria

Represent ati on of a Goni oneter mechani sm enbodying the Cl E angul ar system for
speci fying and neasuring retro-reflective materials. Al angles and
directions of rotation are shown positive.
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Annex 2
COVMUNI CATI ON
(mexi mum format: A4 (210 x 297 mm))

i ssued by: Nane of adm nistration

concerning: 2/ APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of retro-reflective markings of heavy and | ong vehicles and their trailers,
pursuant to Regul ation No. 104

Approval No: ...... Extension No:.....

1. Trade name mark of the marking materi al

2. Cass of the marking naterial: CDE 2/

3. Name and address of the manufacturer

4. If applicable, name and address of manufacturer's representative:
5. Date on which the narking naterial was submitted for approval tests:
6. Techni cal service responsible for carrying out the approval test:
7. Date of test report issued by the technical service:

8. Nunber of test report issued by the technical service:

9. Renmar ks:

10. Approval granted/refused/ extended/ w t hdrawn 2/

11.

Reason(s) for the extension (if applicable):
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Annex 2
12. Pl ace:
13. Dat e:
14. Si gnat ure:
Nane:
15. Annexed is a |list of documents making up the approval file, deposited

with the conpetent authority which granted approval; a copy can be
obt ai ned on request.

Nane of the adm ni stration

Strike out what does not apply.
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Annex 3

ARRANGEMENT OF THE APPROVAL NARK

3-0001148 (==

a =12 mmmn.

The retro-reflective marking material bearing the above approval nmark has been
approved in Germany (E1) under approval nunmber 0001148. The first two digits
of the approval nunber indicate that the approval was granted in accordance
with the requirements of Regulation No. 104 in its original form Synbol "C'
indicates the class of the retro-reflective material which is intended for
contour/strip marking. Synmbol "D' shall indicate material for distinctive

mar ki ngs/ graphics intended for a linted area and synbol "E' material for

di stinctive markings/graphics for extended area.

Not e: The approval nunber and the additional synbol must be placed close to
the circle and either above or below the letter "E' or to the left or
right of that letter. The digits of the approval nunber nust be on the
sane side of the letter "E' and face in the sane direction. The
approval nunber and the additional synbol nust be placed dianetrically
opposite one another. The use of Roman nuneral s as approval nunbers
shoul d be avoi ded so as to prevent any confusion with other synbols.
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Annex 4

TEST PROCEDURE
TEST SAMPLES
1. Five test sanples representing either strips or planes of retro-

reflective marking materials have to be subnitted to the test

| aboratory. 1In the case of strips, at least a length of 3 neters shal
be provided; in the case of planes, at least a surface of 500 x 500 mm¥
shal | be provided

The test sanples shall be representative of current production
manuf actured in accordance with the recommendation of the
manuf acturer(s) of the retro-reflective marking materials. 1/

After verification of the general specifications (paragraph 6 of the
Regul ation) and the specifications of shape and di nensions (annex 5),
the sanpl es shall be subjected to the heat resistance test described in
annex 8 to this Regulation, prior to the tests described in annexes 6
and 7.

The photonetric and colorinetric neasurenents nmay be nade on five
sanpl es. The nean val ues shoul d be taken

For other tests, sanples which have not undergone any testing should be
used.

1/ Test sanples of retro-reflective marking materials shall be applied to
edged and degreased al um num panels of 2 nmm thickness and shall be conditioned
for 24 hours at 23°C + 2°C at 50% + 5% relative humidity prior to testing



1.1

1.2

1.2

1.2

1

2.

E/ ECE/ 324
E/ ECE/ TRANS/ 505 Rev. 2/ Add. 103

Regul ation No. 104
page 19
Annex 5

Annex 5

SPECI FI CATI ON OF MARKI NG DI MENSI ONS

SI DE AND REAR MARKI NG W TH STRI PS
CGener a

The markings shall be made of strips of retro-reflective
mat eri al

D nensi ons

The width of a side and/or rear marking material shal
be 50 mm +10/-0 nm

The minimumlength of an elenent of a retro-reflective narking
material shall be such that at |east one approval nark is
vi si bl e.
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Annex 6

COLCORI METRI C SPECI FI CATI ONS

Retro-reflective nmarking naterials shall be either white or yellow
Di stinctive narkings and/or graphics nay be of any col our.

Wien nmeasured with a spectrophotonmeter in accordance with the provisions
of C E docunent No. 15 (1971) and illumnated with the CE Standard
illum nant D65 at an angle of 45° to the nornal and viewed al ong the
normal (45°/0° geormetry), the colour of the material in new condition
shall be located within the area defined by the chromaticity coordi nates
intable 1 and conply with the [ um nance factor B.

Table 1
Chronmaticity Co-ordinates
Col our 1 2 3 4 Lum nance factor
B [1]

x [1] |0. 545 0. 487 0. 427 0. 465
yel | ow > 0.16

y [1] | 0. 454 0. 423 0. 483 0. 534

x [1] |0. 300 0. 385 0. 345 0. 260
white > 0.25

y [1] |0.270 0. 355 0. 395 0. 310
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Annex 6

3. When illumnated by the CIE Standard illunminant A at entrance angle
B, =B, =0° or, if this produces a colourless surface reflection, angle
B, = 0°, B, =+ 5° and neasured at an observation angle of e« = 20', the
colour of the material in new condition shall be located within the area
defined by the chromaticity coordinates in table 2.

Table 2
Chromaticity Co-ordinates

Col our 1 2 3 4

x [1] 0. 585 0.610 0.520 0. 505
yel | ow

y [1] 0. 385 0. 390 0. 480 0. 465

x [1] 0. 373 0. 417 0. 450 0. 548
white

y [1] 0. 402 0. 359 0.513 0. 414

Note: As the question of the night-time colours of retro-reflective marking
materials is at present being studied by CTE TC 2.19, the above linits
are therefore only provisional and will be revised later after
ClE TC 2.19 has conpleted its work
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PHOTOVETRI C SPECI FI CATI ONS
1. When illumnated with a CIE Standard illum nant A and neasured as

1.

recommended by CIE Publication No. 54, 1982, the coefficient of retro-
reflection R in candelas per nt per lux of the yellow or white retro-
reflective areas in new condition shall be at least as indicated in
table 1.

1. M ni mum val ues for the coefficient of Retro-reflection
Photonmetric specifications for retro-reflective markings of Oass C

TABLE 1

M ni mum val ues for the Coefficient of Retro-reflection R [cd. m2 |x?

Observation angle a [°] Entrance Angle B [°]
R1 0 0 0 0
e = 0.33° (207)
R2 5 30 40 60
Col our
yel | ow 300 130 75 10

white 450 200 90 16
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1.2. Maxi mum val ues for the coefficient of retro-reflection
Photonmetric specifications for distinctive markings or graphics of

class D

TABLE 2

Maxi mum val ues for the Coefficient of Retro-reflection R [cd. m2 |x?

Observation angle a [°] Entrance Angle B [°]
R1 0 0 0 0
e = 0.33° (207)
R2 5 30 40 60
Any col our 150 65 37 5
Not e: If the sanple is provided with an orientation mark, the specified

val ues nust only be observed for this orientation. Test sanples
Wi thout an orientation mark must be observed for values at 0° and 90°

orientations as well.
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RESI STANCE TO EXTERNAL AGENTS
1. Resi stance to weathering
1.1. Procedure - For each test, two specinens of a sanple unit (see

paragraph 2.1.4. of this Regulation) are taken. One specinen shall be
stored in a dark and dry container for subsequent use as "reference
unexposed speci nen"

The second specinen shall be subjected to a source of illumnation in
accordance with |1 SO Standard 105 - B02 - 1978, Section 4.3.1; the
retro-reflective naterial shall be exposed until blue standard No. 7
has faded to No. 4 on the grey scale. After the test, the specinmen
shal | be washed in a dilute neutral detergent solution, dried and
exam ned for confornmity with the requirements specified in

paragraphs 1.2. to 1.4.

1.2. Vi sual appearance

No area of the exposed specinen shall show any evidence of cracking,
scaling, splitting, blistering, delamnation, distortion, chalking,
stai ning or corrosion.

1.3. Col our fastness

The col our of the exposed specinen shall still neet the requirenments in
annex 6, tables 1 and 2.

1.4. Ef fect on the coefficient of retro-reflection of the retro-reflective
mat eri al

1.4.1. For this check, neasurenents shall be nade only at an observation angle
of « = 20" and an entrance angle of 3, = 5° by the nmethod given in
annex 7.

1.4.2. The coefficient of retro-reflection of the exposed speci nen when dry
shall be not less than 80 % of the value in annex 7, tables 1 and 2.

2. Resi stance to corrosion

2. 1. A specimen of the sanple unit shall be subjected to the action of a
saline mst for 48 hours conprising two periods of exposure of 24 hours
each, separated by an interval of 2 hours during which the specinmen is
allowed to dry.

The saline mst shall be produced by atom zing at a tenperature of

35 + 2° C a saline solution obtained by dissolving 5 parts by wei ght of
sodi um chloride in 95 parts of distilled water containing not nore than
0.02 per cent of inpurities.
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I mredi ately after conpletion of the test, the sanple shall show no sign
of corrosion liable to inpair the efficiency of the marking.

The coefficient of retro-reflection R of the retro-reflective areas,
when neasured after a recovery period of 48 hours as specified in
paragraph 1 of annex 7, at an entrance angle of [, = 5° and an
observation angle of e« = 20', shall be not less than the value in
annex 7, table 1 or nore than the value in table 2 respectively.

Bef ore neasuring, the surface shall be cleaned to renove salt deposits
fromthe saline mst.

Resi stance to fuels

A section of a sanple unit not less than 300 mmlong shall be i mersed
ina mxture of n-heptane and toluol, 70 per cent and 30 per cent by
vol ume, for one minute.

After renmoval, the surface shall be wiped dry with a soft cloth and
shall not show any visible change which woul d reduce its effective

per f or mance.

Resi st ance to heat

A section of a sanple unit not less than 300 mmlong shall be kept for
12 hours (in the case of noulded plastics reflectors this tine shall be
48 hours) in a dry atnobsphere at a tenperature of 65 + 2°C after which
the sanple shall be allowed to cool for 1 hour at 23 + 2°C. It shal
then be kept for 12 hours at a tenperature of -20 = 2°C

The sanpl e shall be examined after a recovery tinme of 4 hours under
nornal |aboratory conditions.

After this test, no cracking or appreciable distortion of the surface
particularly of the optical units, shall be evident.

Resi stance to cl eaning

A test sanple sneared with a mixture of detergent |ubricating oil and
graphite shall be easily cleaned without danage to the retro-reflective
material surfaces when wiped with a mld aliphatic solvent such as

n- hept ane, followed by washing with a neutral detergent.

Stability of photometric properties

The approval granting authority has the right to test the optica
properties stability of a retro-reflecting material in use (when used
for marking or as distinctive nmarkings/graphics).

The adm nistrative departments of Contracting Parties, in which the
approval was granted, may undertake the same tests. |f "systematic
failures in use" occur for a type of retro-reflective material, the
tested material sanples shall be transferred for appraisal to the
aut hority which granted approval .
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6. 3.

7. 1.

7. 2.

7. 3.

If other criteria are missing, the notation "systematic failures in
use" for a type of retro-reflective naterial is to be established
accordi ng to paragraph 6 of this Regul ation.

Resi stance to penetration of water

Sanpl e unit of retro-reflective marking shall be i mersed for

10 minutes in water at a tenperature of 50 + 5 °C, the highest point of
the upper part of the retro-reflective surface being 20 nm bel ow t he
surface of the water. This test shall be repeated after turning the
sanpl e unit through 180°, so that the retro-reflecting surface is at
the bottomand the rear face is covered by about 20 nmof water. The
sanple unit(s) shall then be immediately inmersed in the sanme
conditions in water at a tenperature of 25 + 5 °C

No water nust penetrate to the reflecting surface of the sanple unit.
If visual inspection clearly reveals the presence of water, the retro-
reflective narking shall not be considered to have passed the test.

If visual inspection does not reveal the presence of water or in case

of doubt, the coefficient of retro-reflection R shall be measured in

conformty with annex 7, the sanple unit being first lightly shaken to
remove excess water fromthe outside
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Annex 9

GUI DELI NES FOR THE MARKI NG SHAPE AND MOUNTI NG REQUI REMENTS 1/

S| DE AND REAR MARKI NG W TH STRI PS

Retro-reflective marking nmaterials installed on vehicles nay be made up
of an elenment or several elenents preferably continuously, parallel or
as close as possible parallel to the ground.

The sane rule applies for tractors, sem-trailers and other vehicle
conbi nations. A conbination of vehicles and trailers narked and
unmarked in the sense of this Regulation is discouraged.

The nounting of the markings should identify as close as possible the
entire length and width of the vehicle. "Entire" neans at | east
80 per cent of the Iength and/or wi dth.

In case of non-continuous strips the distance between single el ements
shoul d be as small as possible and shoul d not exceed 50 per cent of the
shortest el enent |ength.

Retro-reflective marking nmaterials shall have a m ni mum hei ght above
the ground of at |east 250 mm and a maxi mum hei ght of 1,500 nmm
However, 2,100 nm nay be accepted in cases where technical conditions
forbid the conpliance with the maxi mum val ue of 1,500 nm

CONTOUR MARKI NG

The nounting of the contour markings should identify as cl ose as
possi bl e the overall shape of the vehicle to the side and rear

In case of non-continuous strips, the distance between single el ements
shoul d be as small as possible and shoul d not exceed 50 per cent of the
shortest el enent |ength.

The | ower part of the retro-reflective marking naterials should have a
m ni mum hei ght above the ground of at least 250 nm and a naxi num hei ght
of 1,500 nm

Nothing in this annex shall preclude the national authorities to inpose
requirenents differing fromthese guidelines.
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3. DI STI NCTI VE MARKI NGS AND GRAPHI CS ( ADVERTI SI NG

3.1. Retro-reflective distinctive narkings and/or graphics should only be

placed within the contour nmarking on the side of a vehicle, provided
they do not inpair the effectiveness of the contour nmarking and the
mandatory lighting and light-signalling devices. Conpared to the
contour marking, the distinctive markings and/or graphics should be
decent as specified in paragraph 3.2. bel ow

3. 2. The condition of "decent" is fulfilled if:

3.2.1. The nunber of the letters/characters is |ess than 15;

3.2.2. The height of the letters/characters is between 300 mm and 1, 000 mm

3.2.3. The whole retro-reflective area is not larger than 2.0 nf;

3.2.4. No long conceptions as e.g. addresses and phone nunbers are used.

4. EXAMPLES OF RETRO- REFLECTI VE MARKI NGS

Exanpl es of retro-reflective markings are shown in appendices 1 and 2.
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Annex 9 - Appendix 1

EXAMPLES OF RETRO- REFLECTI VE MARKI NGS W TH STRI PS

Exanple A
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Annex 9 - Appendix 1 (cont'd)

EXAMPLES OF RETRO- REFLECTI VE MARKI NGS W TH STRI PS

Exanple C
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Annex 9 - Appendix 1 (cont'd)

EXAMPLES OF RETRO- REFLECTI VE MARKI NGS W TH STRI PS

Exanpl e E
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Annex 9 - Appendix 2

EXAMPLES OF RETRO- REFLECTI VE CONTOUR MARKI NGS
(WTH DI STI NCTI VE MARKI NGS AND GRAPHI CS)

Exanple A

Exemple B
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Exanple C



