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1.1.

1.2.

1.3.

1.3.1.
1.3.2.
1.3.3.

1.3.4.
1.3.5.
1.3.6.

1.4.

1.5.

1.6.

1.7.

Scopet?

This Regulation applies to headlamps for vehiofesategories L and*T
Definitions
For the purpose of this Regulation,

'Lens means the outermost component of the headlamjit) (which
transmits light through the illuminating surface;

"Coatind' means any product or products applied in one arenayers to the
outer face of a lens;

'Headlamps of different typesmean headlamps which differ in such
essential respects as:

The trade name or mark;
The characteristics of the optical system;

The inclusion or elimination of componenépable of altering the optical
effects by reflection, refraction, absorption amd/@eformation during
operation;

The kind of beam produced (passing beamindribeam or both);
The materials constituting the lenses amdirg, if any;

The category of filament lamp(s), the gasldarge light source or the light
source module specific identification code(s);

'Headlamps of different "Classe@ or B or C or D or E)" mean headlamps
identified by particular photometric provisions.

'‘Colour of the light emitted from the devic&he definitions of the colour of
the light emitted given in Regulation No. 48 arglseries of amendments in
force at the time of application for type approwiall apply to this
Regulation.

However, in the case of a system consistihgwo headlamps a device
intended for the installation on the left side dfetvehicle and the
corresponding device intended for the installatiomthe right side of the
vehicle shall be considered to be of the same type.

References made in this Regulation to stan@adbn) filament lamp(s) and
to Regulation No. 37 shall refer to Regulation R@.and its series of
amendments in force at the time of applicationtype approval.

Application of headlamps is given in the relevBegulations on the installation of lighting andhlig

signalling devices.

Nothing in this Regulation shall prevent a Paotytte Agreement applying this Regulation from

prohibiting the combination of a headlamp incorpioga lens of plastic material approved under this
Regulation with a mechanical headlamp-cleaningae@ivith wipers).

3 As defined in Annex 7 to the Consolidated Resotutin the Construction of Vehicles (R.E.3),
(document TRANS/WP.29/78/Rev.1/Amend.2 as last @®emy Amend.4).
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1.8.

1.9.

1.10.

2.1

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.2.
2.2.1.

2.2.2.

2.2.2.1.
2.2.2.2.

2.2.3.

References made in this Regulation to stanfitedon) gas discharge light
sources(s) and to Regulation No. 99 shall refeReégulation No. 99 and its
series of amendments in force at the time of agfiba for type approval.

'‘Ballast' means the electrical supply of the gas-dischéigie source. This
ballast may be partly or completely inside or algdihe headlamp.

Other relevant definitions given in ReguatNo. 48, No. 53 and No. 74 and
their series of amendments in force at the timeapplication for type
approval shall apply to this Regulation.

Application for approval of a headlamp*
The application for approval shall be subrdittey the owner of the trade
name or mark or by his duly accredited represergati shall specify:

Whether the headlamp is intended to proWidéh a passing beam and a
driving beam or only one of these beams;

Whether it concerns a Class A or B or C ar[E headlamp;

The category of the filament lamp(s) usadjsted in Regulation No. 37 and
its series of amendments in force at the time gfiegtion for type approval,
if any.

The category of gas-discharge light souscésted in Regulation No. 99, if
any.

For LED modules, the light source modulecBjeidentification code(s), if
any.

Every application for approval shall be accamigd by:

Drawings in triplicate in sufficient detad permit identification of the type
and representing a frontal view of the headlamph wetails of lens ribbing
if any, and the cross-section; the drawings stalicate the space reserved
for the approval mark and in case of LED modulefl§o the space(s)
reserved for the specific identification code(sjhe module(s);

A brief technical description including:

For gas discharge lamps, the make andafythe ballast(s);
In the case of LED module(s),

(@) A brief technical specification of the LED mde((s);

(b) A drawing with dimensions and the basic eleatrand photometric
values and the objective luminous flux;

(c) In case of electronic light source control rgagaformation on the
electrical interface necessary for approval testing

Two samples of the type of headlamp; Indase of a system consisting of
two headlamps one sample intended for the insiaflan the left side of the
vehicle and one sample intended for the instaliato the right side of the
vehicle;

“ For gas-discharge light sources see Regulatior®8lo.
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2.2.4.

2.2.4.1.
2.24.1.1.

2.2.4.1.2.

2.2.4.2.

2.2.5.

2.2.5.1.

2.2.5.2.

2.25.2.1.

2.2.5.2.2.

2.2.5.2.3.

2.2.6.
2.3.

3.1

3.2.

For Class B, or C, or D or E headlamps diolythe test of plastic material of
which the lenses are made:

For Class B or C or D or E, fourteen ésns

For Class B, C, D or E ten of thesedsmaay be replaced by ten samples of
material at least 60 x 80 mm in size, having adfatonvex outer surface and
a substantially flat area (radius of curvature lests than 300 mm) in the
middle measuring at least 15 x 15 mm;

Every such lens or sample of materiall $fe produced by the method to be
used in mass production;

A reflector to which the lenses can beéeditin accordance with the
manufacturer's instructions.

For headlamps equipped with light sourcesraing to Regulation No. 99 or
equipped with LED modules only, for testing the Wsistance of light
transmitting components made of plastic materialrzgy UV radiation othe
light sources inside the headlamp

One sample each of the relevant material as beded in the headlamp or
one headlamp sample containing these. Each magarigle shall have the
same appearance and surface treatment, if anyytesded for use in the
headlamp to be approved.

The UV-resistance testing of internal materialigbt source radiation is not
necessary:

If low-UV-type gas-discharge light sesare being applied as specified in
Regulation No. 99, or;

If only low-UV-type LED modules, as sified in Annex 12 of this
Regulation , are being applied, or;

If provisions are taken to shield thevant headlamp components from UV
radiation, e.g. by glass filters.

One ballast or electronic light source cargear, as applicable.

The materials making up the lenses and caatinf any, shall be
accompanied by the test report of the charactesisif these materials and
coatings if they have already been tested.

Markings

Headlamps submitted for approval shall bearttade name or mark of the
applicant.

They shall comprise, on the lens and on thia imady’, spaces of sufficient
size for the approval mark and the additional sybeferred to in
paragraph 4.; these spaces shall be indicated eodrdwings referred to in
paragraph 2.2.1. above.

If the lens cannot be detached from the main lwddige headlamp, a unique marking as specified in
paragraph 4.2.5. shall be sufficient.
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3.3.

3.4.

3.5.

3.6.

3.7.

3.7.1.

3.7.2.

3.8.

4.1.

4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

On the back of the headlamp the indicationth&f category of filament
lamp(s) or gas-discharge light source used.

Class E headlamps may bear on their lighttemgitsurface a centre of
reference as shown in Annex 10.

Class E headlamps shall bear the voltage mgslas shown in Annex 11.

In the case of lamps with LED module(s), tump shall bear the marking of
the rated voltage and rated wattage and the lightce module specific
identification code.

LED module(s) submitted along with the appt@fdahe lamp shall bear:

The trade name or mark of the applicant.is Tharking shall be clearly
legible and indelible;

The specific identification code of the mieduThis marking shall be clearly
legible and indelible.

This specific identification code shall compri$e tstarting letters "MD" for
"MODULE" followed by the approval marking withouthé circle as
prescribed in paragraph 4.2.1. below and in the c®veral non identical
light source modules are used, followed by add#ficymbols or characters.
This specific identification code shall be showrthie drawings mentioned in
paragraph 2.2.1. above. The approval marking doesiave to be the same
as the one on the lamp in which the module is ulsetiboth markings shall
be from the same applicant.

If an electronic light source control gear @rhis not part of a LED module is
used to operate a LED module(s), it shall be markaith its specific
identification code(s), the rated input voltage aradtage.

Approval

General

If all the samples of a type of headlampnsitted pursuant to paragraph 2.
above satisfy the provisions of this Regulatiorgrapal shall be granted.

Where grouped, combined or reciprocally ipocated lamps satisfy the
requirements of more than one Regulation, a singkrnational approval
mark may be affixed provided that each of the gealjpcombined or
reciprocally incorporated lamps satisfies the @mvris applicable to it.

An approval number shall be assigned to égoh approved. Its first two
digits (at present 00) shall indicate the seriemmiEndments incorporating
the most recent major technical amendments madkeetd&egulation at the
time of issue of the approval. The same Contrgddarty may not assign the
same number to another type of headlamp coveréhi®iRegulation.

Notice of approval or of extension or refusiawithdrawal of approval or
production definitely discontinued of a type of Hkanp pursuant to this
Regulation shall be communicated to the Partiesh®o1958 Agreement
applying this Regulation, by means of a form comfiolg to the model in
Annex 1 to this Regulation.

In addition to the mark prescribed in paapbr3.1., an approval mark as
described in paragraphs 4.2. and 4.3. below shalaffixed in the spaces
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referred to in paragraph 3.2. above to every hegaleonforming to a type
approved under this Regulation.

4.2. Composition of the approval mark
The approval mark shall consist of:

4.2.1. An international approval marking, comprigin

4.2.1.1. A circle surrounding the letter "E" folled/ by the distinguishing number of
the country which has granted appréyal

4.2.1.2. The approval number prescribed in pardgdap.3. above;

4.2.2. The following additional symbol:

4.2.2.1. A horizontal arrow with a head on each, grainting to the left and to the
right;

4.2.2.2. On headlamps meeting the requirementhi®fRegulation in respect of the

passing beam only, the letters "C-AS" for Classeadiamps or "C-BS" for
Class B headlamps or "WC-CS" for Class C headlampV¥C-DS" for
Class D headlamp or "WC-ES" for Class E headlamps

4.2.2.3. On headlamps meeting the requirementhi®fRegulation in respect of the
driving beam only, "R-BS" for Class B headlamps"&R-CS" for Class C
headlamp or "WR-DS" for Class D headlamp or "WR-EBt' Class E
headlamps;

4.2.2.4. On headlamps meeting the requirementsi®Regulation in respect of both
the passing beam and the driving beam, the leteR-BS" for Class B
headlamps or "WCR-CS" for Class C headlamp or "WTR-for Class D
headlamp or "WCR-ES" for Class E headlamps;

4.2.2.5. On headlamps incorporating a lens of iglastaterial, the group of letters
"PL" to be affixed near the symbols prescribedanagraphs 4.2.1. and 4.2.2.
above.

4.2.2.6. On headlamps, other than Class A, meetivg requirements of this

Regulation in respect of the driving beam, an iatian of the maximum

1 for Germany, 2 for France, 3 for Italy, 4 foetNetherlands, 5 for Sweden, 6 for Belgium, 7 for
Hungary, 8 for the Czech Republic, 9 for SpainfdrSerbia, 11 for the United Kingdom, 12 for
Austria, 13 for Luxembourg, 14 for Switzerland, ({&cant), 16 for Norway, 17 for Finland, 18 for
Denmark, 19 for Romania, 20 for Poland, 21 for &gat, 22 for the Russian Federation, 23 for
Greece, 24 for Ireland, 25 for Croatia, 26 for 8laa, 27 for Slovakia, 28 for Belarus, 29 for Eston
30 (vacant), 31 for Bosnia and Herzegovina, 32 fdvia, 33 (vacant), 34 for Bulgaria, 35 (vacant),
36 for Lithuania, 37 for Turkey, 38 (vacant), 39 Azerbaijan, 40 for the former Yugoslav Republic
of Macedonia, 41 (vacant), 42 for the European Canity (Approvals are granted by its Member
States using their respective UN ECE symbol), 43&pan, 44 (vacant), 45 for Australia, 46 for
Ukraine, 47 for Republic of South Africa, 48 forW&ealand, 49 for Cyprus, 50 for Malta, 51 for the
Republic of Korea, 52 for Malaysia, 53 for Thailadd and 55 (vacant), 56 for Montenegro, 57
(vacant) and 58 for Tunisia. Subsequent numberstshassigned to other countries in the
chronological order in which they ratify or accedehe Agreement Concerning the Adoption of
Uniform Technical Prescriptions for Wheeled Vehs|Equipment and Parts which can be Fitted
and/or be Used on Wheeled Vehicles and the Condifior Reciprocal Recognition of Approvals
Granted on the Basis of these Prescriptions, amduimbers thus assigned shall be communicated by
the Secretary-General of the United Nations taQbetracting Parties to the Agreement.
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4.2.3.

4.2.3.1.

4.2.4.

4.2.5.

4.3.
4.3.1.

4.3.2.
4.3.2.1.

4.3.2.1.1.
4.3.2.1.2.

4.3.2.2.

4.3.2.2.1.

luminous intensity expressed by a reference mark, defined in
paragraph 6.3.3.1.2. below, placed near the citleounding the letter "E";

In every case the relevant operating moasl wliring the test procedure
according to paragraph 1.1.1.1. of Annex 4 and pkemitted voltage(s)
according to paragraph 1.1.1.2. of Annex 4 shaltimilated on the approval
forms and on the communication forms transmittethéocountries which are
Contracting Parties to the Agreement and whichyafips Regulation.

In the corresponding cases the device shall b&edas follows:

on headlamps meeting the requirementshisf Regulation which are so
designed that the filament lamp, gas-discharge §ghrce or LED module(s)
producing the passing beam shall not be lit siamgbusly with that of any
other lighting function with which it may be recijmally incorporated: an
oblique stroke (/) shall be placed behind the pas$amp symbol in the
approval mark.

The two digits of the approval number (agésent 00) which indicate the
series of amendments incorporating the most reaemjor technical
amendments made to the Regulation at the timesakisf the approval and
the arrow defined in paragraph 4.2.2.1. may be ethidose to the above
additional symbols.

The marks and symbols referred to in papiwd.2.1. to 4.2.3. above shall
be clearly legible and be indelible. They may keced on an inner or outer
part (transparent or not) of the headlamp, whiaincabe separated from the
transparent part of the headlamp emitting the lightany case they shall be
visible when the headlamp is fitted on the vehaevhen a movable part is
opened.

Arrangement of the approval mark

Annex 2, figures 1 to 15 to this Regulatgnes examples of arrangements
of the approval mark with the above-mentioned &ofaitl symbols.

Grouped, combined or reciprocally incorpeddamps:

Where grouped, combined or reciprocallgoiporated lamps have been
found to comply with the requirements of severalgiRations, a single
international approval mark may be affixed, comsgstof a circle
surrounding the letter "E" followed by the distiighing number of the
country which has granted the approval, and an avaprnumber. This
approval mark may be located anywhere on the gdhupembined or
reciprocally incorporated lamps, provided that:

It is visible as specified in paragrdph5.;

No part of the grouped, combined orprecally incorporated lamps that
transmits light can be removed without at the same removing the
approval mark.

The identification symbol for each lampgpriate to each Regulation under
which approval has been granted, together withctireesponding series of

amendments incorporating the most recent majornieahamendments to

the Regulation at the time of issue of the approaall if necessary, the

required arrow shall be marked:

Either on the appropriate light-emittswgface,
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4.3.2.2.2.

4.3.2.3.

4.3.2.4.

4.3.2.5.

4.3.3.

4.3.3.1.

4.3.3.2.

5.1.

5.2.

5.2.1.

Or in a group, in such a way that eathhe grouped, combined or
reciprocally incorporated lamps may be clearly tdfesd.

The size of the components of a singlea@b mark shall not be less than
the minimum size required for the smallest of thdividual marks by the
Regulation under which approval has been granted.

An approval number shall be assigned th eégpe approved. The same
Contracting Party may not assign the same numbeantther type of

grouped, combined or reciprocally incorporated langovered by this

Regulation.

Annex 2, figure 13, to this Regulationegivexamples of arrangements of
approval marks for grouped, combined or reciprgcaicorporated lamps
with all the abovementioned additional symbols.

Lamps, the lens of which are used for défifetypes of headlamps and which
may be reciprocally incorporated or grouped witheotamps:

The provisions laid down in paragraph 4.3.2. abarecapplicable.

In addition, where the same lens is u#iesl latter may bear the different
approval marks relating to the different types eatlamps or units of lamps,
provided that the main body of the headlamp, e¥éinciannot be separated
from the lens, alsoomprises the space described in paragraph 3.2eaba
bears the approval marks of the actual functior§.different types of
headlamps comprise the same main body, the lattgr mear the different
approval marks.

Annex 2, figure 140 this Regulation gives examples of arrangements
approval marks relating to the above case.

General specifications’

Each sample shall conform to the specificatieat forth in paragraphs 6.
to 8. below.

Headlamps shall be so made as to retain theiscribed photometric
characteristics and to remain in good working ongeen in normal use, in
spite of the vibrations to which they may be sutgdc

Headlamps shall be fitted with a device &nglthem to be so adjusted on
the vehicles as to comply with the rules applicablehem. Such a device
may or may not provide horizontal adjustment, pded that the headlamps
are so designed that they can maintain a propérdmal aiming even after

the vertical aiming adjustment. Such a device nemdoe fitted on units in

which the reflector and the diffusing lens cannetdeparated, provided the
use of such units is confined to vehicles on whtah headlamp setting can
be adjusted by other means.

Where a headlamp providing a passing beam andadldmp providing a
driving beam, each equipped with its own filamesrinp(s), gas-discharge
light sourceor LED module(s), are assembled to form a compasife the

” Technical requirements for filament lamp: see Rann No. 37. Technical requirements for gas-
discharge light sources: see Regulation No. 99

11
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adjusting device shall enable each optical systedividually to be duly
adjusted.

5.2.2. However, these provisions shall not applyhéadlamp assemblies whose
reflectors are indivisible. For this type of asdiynthe requirements of
paragraph 6.3. of this Regulation apply.

5.3. Headlamps of class A, B, C or D shall be epgdpwith filament lamp(s)
approved according to Regulation No. 37 and/orh&adlamps of class C or
D, with (an) LED module(s).

5.3.1. It is possible to use two filament light smas for the passing beam and
several filament light sources for the driving beam

Any Regulation No. 37 filament lamp may be usedyjed that:

(a) No restriction on the use is made in Regulalon 37 and its series of
amendments in force at the time of applicationtype approval;

(b)  For Class A and B, its reference luminous flax dipped-beam does
not exceed 600 Im;

(c) For Class C and D, its objective luminous ffox dipped-beam does
not exceed 2,000 Im.

The design of the device shall be such that thennt lamp can be fixed in
no other position but the correct éne

The filament lamp holder shall conform to the clgedstics given in IEC
Publication 60061. The holder data sheet reletmtite category of filament
lamp used, applies.

5.3.2. For lamps equipped with (an) LED module(s):

5.3.2.1. The electronic light source control géaiifsapplicable, shall be considered
as being part of the headlamp; they may also heopéine LED module(s);

5.3.2.2. The headlamp and the LED module(s) themaseshall comply with the
relevant requirements specified in Annex 12 of tlegulation. The
compliance with the requirements shall be tested.

5.3.2.3. The total objective luminous flux of alED modules producing the passing
beam shall be measured as described in paragraph Bnnex 12. The
following minimum and maximum limits shall apply:

Headlamps Headlamps
Class C Class D
Passing beam minimum 500 lumen 1 000 lumen
Passing beam maximum 2 000 lumen 2 000 lumen
5.4. Class E headlamps
5.4.1. The headlamp shall be equipped with (a) dissharge light source(s)

approved according to Regulation No. 99 and/or) (&D module(s).

A headlamp is regarded as satisfying the requinésnef this paragraph if the filament lamp can be
easily fitted into the headlamp and the positiorirgs can be correctly fitted into their slots euwen
darkness.
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5.4.2.

54.3.
5.4.3.1.

5.4.3.2.

5.4.3.3.

5.5.

5.6.

5.7.

5.7.1.

5.7.2.
5.7.3.

5.7.4.

In the case of replaceable gas-discharde digurces the lamp holder shall
conform to the dimensional characteristics as gimerthe data sheet of IEC
Publication 60061-2, relevant to the category of-dscharge light source
used. The gas-discharge light source shall fityeawo the headlamp

In the case of (an) LED module(s) the follmywequirements apply:

The electronic light source control géaifsapplicable, shall be considered
as being part of the headlamp; they may also beopdine LED module(s);

The headlamp and the LED module(s) themaseshall comply with the
relevant requirements specified in Annex 12 to tRegulation. The
compliance with the requirements shall be tested.

The total objective luminous flux of alED modules producing the passing
beam shall be measured as described in paragraph Bnnex 12. The
following minimum limit shall apply:

Headlamps Class H

Passing beam minimum 2000 lumen

In addition, Class B or C or D or E headlarsipsll be complementary tested
according to the requirements of Annex 4 to enshat in use there is no
excessive change in photometric performance.

If the lens of a Class B, C, D or E headlampfiplastic material, tests shall
be done according to the requirements of Annex 6.

On headlamps designed to provide alternatelsiving beam and a passing
beam, any mechanical, electromechanical or otheéiceléncorporated in the
headlamp for switching from one beam to the otlallse so constructed
that:

The device is robust enough to withstan@@D operations under normal
conditions of use. In order to verify compliancethwthis requirement, the
Technical Service responsible for approval testg: ma

(a) Require the applicant to supply the equipmeadessary to perform
the test;

(b)  Forego the test if the headlamp presented Hyy applicant is
accompanied by a test report, issued by a Techn8milvice
responsible for approval tests for headlamps ofstvee construction
(assembly), confirming compliance with this requmiemnt.

In the case of failure it shall automatigalbtain the passing beam position;

Either the passing beam or the driving behall always be obtained without
any possibility of the mechanism stopping in betwte two positions;

The user cannot, with ordinary tools, chatige shape or position of the
moving parts.
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5.8.

6.1.
6.1.1.

6.1.2.

6.1.3.

6.1.3.1.

6.1.3.2.

6.1.3.3.

6.1.4.

6.1.4.1.

For Class E, the headlamp and ballast system sbalgenerate radiated or
power line disturbances to cause a malfunction th&roelectric/electronic
systems of the vehidle

Illumination

General provisons

Headlamps shall be so made that they giegusde illumination without
dazzle when emitting the passing beam, and goachiiation when emitting
a driving beam.

The illumination produced by the headlampligte determined by means of
a vertical screen set up 25 m forward of the heapland at right angles to
its axes as shown in Annex 3 to this Regulation.

For ClassAorBorCorD

Apart from (an) LED module(s), the headgdarshall be checked by means of
an uncoloured standard (étalon) filament lamp desigor a rated voltage as
indicated in the relevant data sheet of Regulafdm 37. During the
checking of the headlamp, the voltage at the teatiof the filament lamp
shall be regulated so as to obtain the referenoéntws flux as indicated at
the relevant data sheet of Regulation No. 37.

Depending on the number of filament lamfimswhich the headlamp is
designed, it shall be considered acceptable if éets the requirements of
paragraph 6 with the same number of standard @@tdiament lamp(s),
which may be submitted with the headlamp.

LED module(s) shall be measured at 6.3\W22 V respectively, if not
otherwise specified within this Regulation. LED mt#(s) operated by an
electronic light source control gear, shall be meed as specified by the
applicant. The values obtained by the LED modulsiisjl be multiplied by a
factor of 0.7 prior to check for compliance.

For Class E with (a) gas-discharge lightre®(s) according to Regulation
No. 99

The headlamp shall be deemed satisfadtahg photometric requirements
set in the present paragraph 6. are met with @i fource, which has been
aged during at least 15 cycles, in accordance #ithex 4, paragraph 4. of
Regulation No. 99.

Where the gas-discharge light source is approvextording to
Regulation No. 99 it shall be a standard (étalmtjtisource and its luminous
flux may differ from the objective luminous flux eagified in
Regulation No. 99. In this case, the illuminancgsall be corrected
accordingly.

The above correction does not apply to distribdiglting systems using a
non-replaceable gas-discharge light source or &adllaenps with the ballast(s)
totally or partially integrated.

o Compliance with the requirements for electromaigrempatibility is relevant to the individual

vehicle type.

14
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6.1.4.2.

6.1.4.3.

6.1.5.

6.1.5.1.

6.2.
6.2.1.

6.2.2.

6.2.2.1.

6.2.2.2.

6.2.3.

10 such a special "passing beam" headlamp may incaipa driving beam not subject to requirements.

Where the gas-discharge light source is not apjgrageording to Regulation
No. 99 it shall be a production non-replaceablbtlgpurce.

The dimensions determining the positionhef arc inside the standard gas-
discharge light source are shown in the relevanta daheet of
Regulation No. 99.

Four seconds after ignition of a headlantpch has not been operated
for 30 minutes or more, 60 lux at least must bechied at point HV of a

driving beam and 6 lux at point 2 (0.86D-V) of apiaag beam for headlamps
incorporating driving beam and passing beam funsticor 6 lux at point

point 2 (0.86D-V) for headlamps having only a pagsbeam function. The

power supply shall be sufficient to secure the kguise of the high current

pulse.

For Class E with (an) LED module(s)

LED module(s) shall be measured at 6.3\W22 V respectively, if not
otherwise specified within this Regulation. LED cdte(s) operated by an
electronic light source control gear, shall be meed as specified by the
applicant.

Provisions concer ning passing beams

For a correct aiming the passing beam ghatluce a sufficiently sharp "cut-
off* to permit a satisfactory visual adjustment twits aid as indicated in
paragraph 6.2.2. below. The "cut-off" must be saf#lly horizontal and
shall be as straight as possible from at least 8 8° R In case the visual
aim leads to problems or ambiguous positions, tis¢rumental method as
specified in Annex 9, paragraphs 2. and 4., slealplied and the quality or
rather the sharpness of the "cut-off* and the lingashall be checked on
performance.

The headlamp shall be aimed so that:

For horizontal adjustment: The beam isswametrical as possible with
reference to line V-V;

For vertical adjustment: the horizontat péd the "cut-off" line is adjusted to

its nominal position 1 per cent below the H-H limkich is 10 cm below the
headlamp axis on the screen at 10 m distance ahwiki25 cm below the
headlamp axis on the screen at 25 m distance.

If, however, vertical adjustment cannot be perfednrepeatedly to the
required position within the allowed tolerances thstrumental method of
Annex 9, paragraphs 4. and 5. shall be appliede$b ¢compliance with the
required minimum quality of the "cut-off" line anw perform the beam
vertical adjustment.

When so aimed, the headlamp must, if itsra@d is sought solely for

provision of a passing bean comply with the requirements set out in

paragraphs 6.2.5. to 6.2.7.1. below; if it is imted to provide both a passing
beam and a driving beam, it shall comply with teguirements set out in
paragraphs 6.2.5., 6.2.6. and 6.3.

15
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6.2.4.

6.2.5.

6.2.5.1.

6.2.5.2.

Where a headlamp so aimed does not meetetii@rements set out in
paragraphs 6.2.5., 6.2.6. and 6.3., its alignmesyy be changed, except for
headlamps that have no mechanism to adjust hosakain, on condition
that the axis of the beam is not displaced laterayf more than 1 degree
(= 44 cm) to the right or Ieft To facilitate alignment by means of the "cut-
off", the headlamp may be partially occulted ineartb sharpen the "cut-off".

However, the "cut-off" should not extend beyondlithe H-H.

The illumination produced by the passingnbemn the screens in Annex 3
shall meet the following illumination requirements:

For Class A headlamps:

Any point on and above the line H-H: <0.32 lux
Any point on line 25L-25R >1.28 lux
Any point on line 12.5L-12.5R > 0.64 lux
For Class B headlamps:

Any point on and above the line H-H: <0.7 lux
Any point on line 50L-50R except 50V* > 1.5 lux
Point 50V > 3 lux
Any point on line 25L-25R >3 lux
Any point in zone IV > 1.5 lux

. . . B0R
* Ratio of intensities—— > 0.25

50L

1 The limit of realignment of 1° towards the rightleft is not incompatible with upward or downward
vertical realignment. The latter is limited only the requirements of paragraph 6.3. (the provssion
of paragraph 6.3. are not applicable to passing\ezadlamps).
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6.2.5.3. For Class C or D headlamp:
Required illumination in lux at 25 m
Test Position in BS grid in angular degrees Minimum Maximum

poi;(t)/nl‘iane/ Class D Class Cj Class D Class C

Vertical 5 Horizontal B ** > 125cc <125cc > 125cc <125cc
1 0.86 D 3.5R 2.3 154
2 0.86 D 0 5.8 2.9 -
3 0.86 D 35L 2.3 15.4
4 0.50 U 1.50L and 1.50R - 1.08
6 2.00D 15Land 15R 1.28 0.64 -
7 4.00 D 20Land 20 R 0.38 0.19 -
8 0 0 - 1.92
Line 11 2.00D 9Lto9R 1.6 -
Line 12 7.00U 10Lto 10 R - 0.3; but 0.96 if viitt2° cone
Line 13 10.00 U 10Lto 10 R - 0.15; but 0.64 ithim 2° cone
Line 14 10Uto90 U 0 - 0.15; but 0.64 if withiff @ne
15* 400U 80L 0.1* 1.08
16 * 400U 0 0.1* 1.08
17 * 400U 80R 0.1* 1.08
18 * 2.00U 40L 0.2* 1.08
19* 2.00U 0 0.2* 1.08
20 * 2.00U 40R 0.2* 1.08
21+ 0 80Land8.0R 0.1* -
22 * 0 40Land4.0R 0.2* 1.08
Zone 1 1U/8L-4U/8L-4U/8R-1U/8R-0/4R- i 108

0/1R-0.6U/0-0/1L-0/4L-1U/8L
Zone 2 >4U to<10 U 10Lto 10 R| - 0.3; but 0.96 if withirf 2one
Zone 3 10U to90 U 10Lto10R - 0.15; but 0 B4ithin 2° cone
Notes: "D"means under the H-H line. "U" means above thd khe.
"R"means right of the V-V line. "L" means left thfe V-V line.

* During measurement of these points, the frontitpos lamp approved to UN ECE

Regulation No. 50; if combined, grouped, or recgadty incorporated-shall be switched on.
*k 0.25° tolerance allowed independently at each test pfuntphotometry unless indicated
otherwise.

Other general text:

UN ECE type approval at reference luminous fluraarding to Regulation
No. 37

17
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Nominal aim for photometry:

Vertical: 1 per cent D (0.8D)
Allowed tolerances for photometry:

Horizontal: O

18

Vertical: 0.3D to 0.8D Horizontal: +0.5D L-R

6.2.6. The light shall be as evenly distributedpassible within zones 1, 2, and 3
for Class C or D headlamps.

6.2.7. For Class E headlamps:

T_ESt point/ gridli:::rt:;&!: Sﬁgrees Required illumination in Lux at 25 m
finef zone Vertical g** Horizontal g** Minimum Maximum

1 0.86 D 35R 4 20

2 0.86 D 0 8 -

3 0.86 D 35L 4 20

4 0.50 U 150 Land 1.50 R - 1.08

6 2.00D 15Land 15R 2 -

7 4.00 D 20Land 20R 1 -

8 0 0 - 1.92

Line 11 2.00D 9Lto9R 3 -

Line 12 7.00U 10Lto10R 1.08

Line 13 10.00 U 10Lto10R - 1.08

Line 14 10Uto90 U 0 - 1.08

15* 400U 8.0L 0.1* 1.08

16 * 4.00U 0 0.1* 1.08

17 * 4.00U 8.0R 0.1* 1.08

18 * 2.00U 40L 0.2* 1.08

19 * 2.00U 0 0.2* 1.08

20 * 2.00U 40R 0.2* 1.08

21+ 0 8.0Land 8.0R 0.1* -

22 * 0 40Land4.0R 0.2* 1.08

Zone 1 1U/8L-4U/8L-4U/8R-1U/8R-0/4R- 108
0/1R-0.6U/0-0/1L-0/4L-1U/8L

Zone 2 >4U to<10 U 10Lto10R - 1.08

Zone 3 10Uto90 U 10Lto10R - 1.08

Notes: "D" means under the H-H line. "U" means above thd khe.

"R" means right of the V-V line.

"L" means left thfe V-V line.

* During measurement of these points, the frorsifian lamp approved to Regulation No. 50, if
combined, grouped, or reciprocally incorporatea|ldhe switched on.

** A 0.25° photometry tolerance is allowed indegently at each test point, unless indicated ottegwi
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6.2.7.1.

6.2.8.

6.3.
6.3.1.

6.3.2.

6.3.3.

6.3.3.1.

6.3.3.1.1.

6.3.3.1.2.

6.3.3.2.

The voltage applied to the terminals eftthllast(s) is: either: 13.5V £ 0.1V
for 12 V systems or: otherwise specified (see AnhEx

Either one or two filament light sourcesag¢s A, B, C, D) or one gas
discharge light source (class E) or one or more ltBddule(s) (class C, D,
E) are permitted for the passing beam.

Provisions concer ning driving beams

In the case of a headlamp designed to pecwidriving beam and a passing
beam, measurements of the illumination producedthen screen by the
driving beam shall be taken with the same headlahgmment as applied to
the condition of paragraphs 6.2. above; in the cseheadlamp providing a
driving beam only, it shall be so adjusted that #mea of maximum
illumination is centred on the point of interseatiof lines H-H and V-V;
such a headlamp need only meet the requirementsrredf to in
paragraph 6.3.

Irrespective of the type of light sourceEQ. module(s) or filament light
source(s) or gas discharge light source) used adyme the passing beam,
several light sources either:

(@ One or more filament light sources listed iegRlation No. 37
(class A, B, C, D);

or
(b)  Gas discharge light sources listed in Regutalo. 99 (class E); or

(©) LED module(s) (class C, D, E) may be used dach individual
driving beam.

Except for Class A headlamp, the illuminagwoduced on the screen by the
driving beam shall meet the following requirements:

The point of intersection (HV) of linesHHand V-V shall be situated within
the isolux 80 per cent of maximum illumination. i§imaximum value (k)
shall not be less than 32 lux for Class B or C laags, 51.2 lux for Class D
headlamps and 70 lux for Class E headlamps. Theémman value shall in
no circumstances exceed 240 lux in the case of s®@aseadlamps
and 180 lux in the case of Class C, D and E hegmfam

The maximum intensityyjl of the driving beam expressed in thousands of
candelas shall be calculated by the formula:

Im =0.625
The reference mark,jl' of this maximum intensity, referred to in
paragraph 4.2.2.6. above, shall be obtained byt

', :IEM: 0.280Ewm
This value shall be rounded off to the value 71%®- 12.5-17.5- 20 - 25 -
27.5-30-37.5-40-45-50.

Starting from point HV, horizontally toetlright and left, the illumination
shall be not less than 12 lux for Class B headltorg distance of 1,125 mm
and not less than 3 lux for Class B headlamp tistatce of 2,250 mm.

In the case of a Class C, D or E headlamp, tlengities shall conform to the
tables A or B in Annex 3. Table A applies in these where a primary
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6.4.

6.5.

7.1.

8.1.

8.1.1.

8.1.2.

8.2.

8.3.

driving beam is being produced with a single lightirce. Table B applies in
the case where the driving beam is being produged becondary driving
beam headlamp operated with a harmonized passiag teadlamp or a
primary driving beam headlamp.

In the case of headlamps with an adjustalfllecter, additional tests shall be
made after the reflector has been moved vertiaaR§ or at least into the
maximum position, if less than 2°, from its initjpbsition by means of the
headlamp adjusting device. The whole headlamgd #texh be re-positioned
(for example by means of the goniometer) by moniinthrough the same

number of degrees in the opposite direction tonllogement of the reflector.
The following measurements shall be made and tireggshall be within the

required limits:

Passing beam: points HV and 0.86 D-V
Driving beam: 1 and point HV (percentage gf)l

The screen illumination values mentioned imgeaphs 6.2. and 6.3. above
shall be measured by means of a photoreceptogftaetive area of which
shall be contained within a square of 65 mm side.

Colour

The colour of the light emitted shall be white

M odification of the headlamp type and extension of
approval

Every modification of the headlamp type shak notified to the
administrative department which approved the heagldaype. The said
department may then either:

Consider that the modifications made areikelyl to have appreciable
adverse effects and that in any event the headktiipcomplies with the
requirements; or

Require a further test report from the tézdinservice responsible for
conducting the tests.

Confirmation or refusal of approval, specifyithe alterations, shall be
communicated by the procedure specified in pardgdap.4. above to the
Parties to the Agreement which apply this Regutatio

The competent authority issuing the extengibrapproval shall assign a
series number to each communication form drawnaagsfich an extension
and inform thereof the other Parties to the 1958Ament applying this
Regulation by means of a communication form confogrto the model in

Annex 1 to this Regulation.

Confor mity of production

The conformity of production procedures shall compith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/R&vV.2) with the
following requirements:
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9.1

9.2.

9.3.

9.4.

9.5.
10.

10.1.

10.2.

11.

12.

Headlamps approved under this Regulation $felso manufactured as to
conform to the type approved by meeting the reqguéngts set forth in
paragraphs 6. and 7.

The minimum requirements for conformity of gwotion control procedures
set forth in Annex 5 to this Regulation shall bengtied with.

The minimum requirements for sampling by apeéctor set forth in Annex 7
to this Regulation shall be complied with.

The authority which has granted type approway at any time verify the
conformity control methods applied in each produttiacility. The normal
frequency of these verifications shall be once gD years.

Headlamps with apparent defects are disredarde
Penalties for non-confor mity of production

The approval granted in respect of a typeheddlamp pursuant to this
Regulation may be withdrawn if the requirementsrasecomplied with or if
a headlamp bearing the approval mark does not oonfo the type
approved.

If a Contracting Party to the Agreement ajpigjythis Regulation withdraws
an approval it has previously granted, it shaltifaith so notify the other
Contracting Parties applying this Regulation by ngeaf a communication
form conforming to the model in Annex 1 to this REgion.

Production definitively discontinued

If the holder of the approval completely ceasesmtanufacture a type of
headlamp approved in accordance with this Regulatie shall so inform the
authority which granted the approval. Upon reawvithe relevant
communication, that authority shall inform theretbie other Parties to
the 1958 Agreement applying this Regulation by meafha communication
form conforming to the model in Annex 1 to this REgion.

Names and addresses of technical services responsible for
conducting approval tests, and of administrative
departments

The Parties to the 1958 Agreement applying thisguRgion shall
communicate to the United Nations Secretariat #wmes and addresses of
the technical services responsible for conductipgreval tests and of the
administrative departments which grant approval d@aodwhich forms
certifying approval or extension or refusal or witawal of approval, or
production definitely discontinued, issued in otheuntries, are to be sent.
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Annex 1

Communication

(Maximum format: A4 (210 x 297 mm))

issued by : Name of administration:

Concerning APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITIVELY DISCONTINUED

of a type of headlamp pursuant to Regulation N&. 11

Approval NO.: ...cooviiiiiiiieiiiiecee, BRSION NO.: oo,
1. Trade name or mark of the vehicle: ... e
2. Manufacturer's name for the type of VEhICI: e oiievvvvieiiii
3. Manufacturer's name and addresSs: ..o
4, If applicable, name and address of manufacturepresentative: .............cccvveeeeiiins
5. Submitted for approval ON: ........ooii i
6. Technical service responsible for conductingapgl tests: ..........cccceviviiiieeiienniinnn.
7. Date of report issued by that SErVICE: .......ccoiiiiiiiiie e
8. Number of report issued by that SErvice: ........ccccccceviiiiiiie e
9. Brief description:
Category as described by the relevant marking..............c.cccceveveveveeeeeecevennenns
Number and category(ies) of filament lamp(S)Nfa.......c..covvvveeiieiiiiiiiiiee e,
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Number and category (ies) of gas-discharge lighte® if any: ........cccoovviiiiiiniiiiiiennnn,
Number and specific identification code(s) of LEDdmles, if any: ........cccccevvvieiiiiirreineeen.

Number and specific identification code(s) of eleotc light source control gear(s), if any:

The determination of "cut-off" sharpness yes7 no
If yes, it was carried out at 10 M / 25 Ml.......cooovivivieeecee et
Trade name and identification number of separdtadiés) or part(s) of ballast(s): .............

The passing beam light source may/may betlit simultaneously with the driving beam
light source and/or another reciprocally incorpedaheadlamp.

10.  Approval Mark POSIHION: ......coiiuiviiiiieeee et s e e
11. Reason(s) for extension of approval: ...
12.  Approval granted/extended/refused/WithdrBWN...............cccccveveveeeceerereeeseeenn
R S F Lo PP PEPP R PPPPPP
14. Date:

ST o T = | (1] = SRR

16. The list of documents deposited with the Adstiaitive Service which has granted
approval is annexed to this communication and neaghiained on request.

Distinguishing number of the country which hasngea/extended/refused/withdrawn approval (see
the provisions of the Regulation concerning applijova
Strike out which does not apply.

Indicate the appropriate marking selected fronligidoelow:

C-AS, C- BS, R- BS, CR-BS, C/ -BS, C/R-BS,
C-BSPL, R-BS PL, CR-BS PL, C/-BS PL, C/R-BS PL,

WC-CS, WC-DS, WR-CS WR-DS, WCR-CS, WCR-DS,

WCI/-CS, WCI-DS, WC/R-CS, WC/R-DS, WC-CS PL,

WC-DS PL, WR-CS PL, WR-DS PL, WCR-CS PL, WCR-DS PL,

WC/CS PL, WC/-DS PL, WC/R-CSPL, WC/R-DS PL,

WC+-CS, WC+-DS, WC+R-CS, WC+R-DS, C+-BS, C+R-BS,

WC+-CS PL, WC+-DS PL, WC+R-CSPL, WC+R-DSPL, C+BS C+R-BS PL

WC-ES, WR-ES, WCR-ES, WCI-ES, WC/R-ES, WC-ES PL,

WR-ES PL, WCR-ES PL, WCI/-ES PL, WC/R-ES PL

WC+-ES, WC+R-ES, WC+-ES PL, WC+R-ES PL
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Annex 2
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Examples of arrangement of approval marks

Figure 1 Figure 2

_
C-Asﬁ{

y
|21 (E4)1=

a CR-BS

R e . 2 * >
00 243 2 00 243
— =% 2
a>5 mm for Class A headlamp >8 mm for Class B, C, D and E headlamp

The headlamp bearing one of the above approval sniaak been approved in the
Netherlands (E 4) pursuant to Regulation No. 11@um@pproval number 243, meeting the
requirements of this Regulation in its original for(00). The letters C-AS (figure 1)
indicate that it concerns a Class A passing beadlamp and the letters CR-BS (figure 2)
indicate that it concerns a Class B passing andngribeam headlamp.

Note: The approval number and additional symbols stalplaced close to the circle and
either above or below the letter "E", or to thentigr left of that letter. The digits of the
approval number shall be on the same side of tter E" and face in the same direction.

The use of Roman numerals as approval numbersdheuhvoided so as to prevent
any confusion with other symbols.

Figure 3 Figure 4
C-BS PL CR-BS PL
00 2493 00 2493

The headlamp bearing the above approval mark isadlamp incorporating a lens
of plastic material meeting the requirements of fRégulation and is designed:

Figure 3: Class B in respect of the passing bedm on

Figure 4: Class B in respect of the passing beadrdarning beam.
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Annex 2
Figure 5 Figure 6
C/R-BS C/-BS
> e
00 2493 00 2493

The headlamp bearing the above approval mark iseadlamp meeting the
requirements of this Regulation:

Figure 5: Class B in respect of the passing beadrdaming beam.
Figure 6: Class B in respect of the passing beds on

The passing beam shall not be operated simultahewith the driving beam and/or
another reciprocally incorporated headlamp.

Figure 7 Figure 8
WC-CS PL WCR-CS PL
00 2493 00 2493

The headlamp bearing the above approval mark isadlamp incorporating a lens
of plastic material meeting the requirements of fRégulation and is designed:

Figure 7: Class C in respect of the passing bedy on

Figure 8: Class C in respect of the passing beahdewing beam.

Figure 9 Figure 10
WC-DS PL WCR-DS PL
00 2493 00 2493

The headlamp bearing the above approval mark iseadlamp meeting the
requirements of this Regulation:

Figure 9: Class D in respect of the passing bedsn on

Figure 10: Class D in respect of the passing beaardaving beam.
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The passing beam shall not be operated simultahewith the driving beam and/or
another reciprocally incorporated headlamp.

Figure 11 Figure 12
WC-ES PL WCR-ES PL
00 2493 00 2493

The headlamp bearing the above approval mark iseadlamp meeting the
requirements of this Regulation:

Figure 11: Class E in respect of the passing bedm o
Figure 12: Class E in respect of the passing beahdeving beam.
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Figure 13
Simplified marking for grouped, combined or reciprocally incor porated lamps
(The vertical and horizontal lines schematize thegpe of the light-signalling device. They

are not part of the approval mark).
CE

17120

Modeéle A

00 A 00 WCR-DS PL|02 B PL|01 11
—> <>

00 A OO WCR-DS PL 02B PL 01 11
—> -

Modele B @ 30

17120
AlWCRDS[ B [ 11
ool PL [|PL|O1
—-»| 00 02
-
Modele C
®~
17120
00 A 30 17120 OO WCR-DS PL 02 B PL 01 11
Modele D : ' '

Note: The four examples above correspond to a lightiexjag bearing an approval mark
comprising:

A front position lamp approved in accordance wiggRlation No. 50 in its original
form (00),

A headlamp, Class D, with a passing beam and andribeam with a maximum
intensity comprised between 86,250 and 101,250etasdas indicated by the number 30),
approved in accordance with the requirements af Regulation in its original form (00)
and incorporating a lens of plastic material,

A front fog lamp approved in accordance with thes@gies of amendments to
Regulation No. 19 and incorporating a lens of dasiaterial,
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A front direction indicator lamp of Category 11 apged in accordance with
the 01 series of amendments to Regulation No. 50.

Figure 14
Lamp reciprocally incorporated with a headlamp

Example 1

30 OO WCR-DS PL WCR-CS PL

12.5 50 30
17120

17122

The above example corresponds to the marking efg ¢f plastic material intended
to be used in different types of headlamps, namely:

Either a headlamp, Class D, with a passing andivandrbeam with a maximum
luminous intensity comprised between 86,250 and2Bllcandelas (as indicated by the
number 30), approved in Germany (E1) in accordawith the requirements of this
Regulation in its original form (00), which is rpedcally incorporated with a front position
lamp approved in accordance with Regulation Nan56 original form (00);

or

A headlamp, Class C, with a passing beam and dndriveam with a maximum
luminous intensity comprised between 33,750 cd 4,800 cd (as indicated by the
number 12.5), approved in Germany (E1) in accordawth the requirements of this
Regulation in its original form (00), which is rpobcally incorporated with the same front
position lamp as above;

Figure 15
LED modules

MD E3 17325

The LED module bearing the light source module fifieation code shown above
has been approved together with a headlamp ipitigdproved in Italy (E3) under approval
number 17325.
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M easuring screen

For Class A headlamps
(Dimensions in mm with screen at 25 m distance)

Figure A
v
é Coupure
LH i RH
H --- o o M m e i immmm e .H_V .......................... —- H
2508 | W B
740 !
251 i
1500 ; 29K
1250 i 12.5R
2250 i 2250
v

H-H: horizontal plane } passing through
V-V: vertical plane } focus of headlamp

M easuring screen

For Class B headlamps
(Dimensions in mm with screen at 25 m distance)

Figure B

& ZOME NI

3?512502__ ____________________ Ho_ ZONEN _
7a0

2280

v
H-H: horizontal plane passing through
V-V: vertical plane focus of headlamp
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M easuring screen
For Class C, D and E headlamps
(Dimensions in mm with screen at 25 m distance)
Figure C
In this zone values of =100 @
up to 400 cd are adrmitted 4k U to 90
such an excessvalue is
g;nétsd to a conical angle Line 14
Zane 3
. Line 13
a a 1 | |
! Inthis zone valups of =200 up 4 ! !
! to 500 cd are admitted if such Ling 12 ' '
i an excess valueis limited to a 1 1
! conical angle of 2°. + ! !
T B 1 R oo Ao fr-mmmee- R
I 1 1
: P18 : 16 | 17 |
: I : 20, I :
! ! ! 9 ° ! :
I 1 I 1 1 1
[ R R T AP Y ; |‘:"f|£1 | %?MA [T N R N N N A T R
H L I L I| | ! L ‘r‘:| L Il L ! LI
: L2 ! 2 % 21 ! :
® | : : ! 5@
B b et g i g
7 i : i i i i
____________ R R A A S S P i
| | | i i i
1 1 1 1 1 1
i | i i | i

Note: The luminous intensity of zones 2 and 3 abovenatepplied to Class E.
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Table A

Primary high beam headlamp
(Refer to figure D for details of test point posits)

Test Required illumination in lux
point Test point location Class D Class C ol £
ass
number > 125cc <125¢c
MIN MAX MIN MAX MIN MAX
1 H-VL 1 . 1 . 1 .
2 H-3R and 3L 19.2 - 12.9 -- 30 -+
3 H-6R and 6L 6.4 - 4.16 -- 1 --
4 H-9R and 9L 3.84 - 2.54 -- [ --
5 H-12R and 12L 1.28 - 0.8 -- p -+
6 2U-V 1.92 - 1.28 --- 3 -
7 4D-V 2 2 2
MIN luminous
intensity of the 51.2 32 70
maximum
MAX luminous — | 1800 —| 1800 —~| 180,
intensity

Intensity at H-V shall be equal to or greater tBarper cent of the maximum intensity in the beattgon.

2 Intensity at 4D-V shall be equal to or less th@rp@r cent of the maximum intensity in the beantepat

Table B

Secondary high beam headlamp oper ated with a har monized passing beam headlamp
or aprimary driving beam headlamp
(Refer to figure E for details of test point pasits)

Required illumination in lux
Test
point Test point location Class D Class C
number Class E
> 125cc <125cc
MIN MAX MIN MAX MIN MAX
1 H-\! 1 . 1 . 1 .
2 H-3R and 3L 19.2 - 12.8 -- 30 -+
3 H-6R and 6L 6.4 - 4.14 -- 1 -+
6 2U-V 1.92 --- 1.28 - 3 -
7 4D-V 2 2 2
MIN Iummgus intensity 512 32 70
of the maximum
MAX lumi
MAZ IUMINOUs — | 1800 —| 1800 —| 180,
intensity

Intensity at H-V shall be equal to or greater tB@rper cent of the maximum intensity in the beattepa.
2 Intensity at 4D-V shall be equal to or less tharp@r cent of the maximum intensity in the beangpat

31



Points 1-7 refer to those in

Primary driving beam

Figure D

E/ECE/TRANS/505/Rev.2/Add.112/Rev.2

E/ECE/324/Rev.2/Add.112/Rev.2
Annex 3

c
° o H ° —
a 1o o 2
S : :
1 1 1 = =
1 1 1 o T
< 1 1 1 tB 1
o 1 1 1 b 1
.A.w 1 1 1 ..n_l.vb |
- 1 1 1 0 =g |
i S T T----- (il =1 ~ e __d___1
3 1
1 1 1 < |
1 1 - 1 1
1 1 or 1 2 I
c
1 1 [ 1 . S 1
1 1 1 o 1
T—-==I——=--- 1T----"ft----- (il =1 o ——d-——1
1 1 o 1 1
1 1 ! 1 |
1 1 | 1 1
1 1 1 |
1 1 e 1 o I
T==-=———=- 1-—-=-=-—ft----- == i Rl e e
1 1 - 1 1
1 1 o 1 |
R T _
1
__________% V “"“
I N B B B - I
i 1 | 1 1
1 1 | 1 1
1 1 1 1
1 1 ? N 1 |
1 1 i 1 o i R e i Tl
———————— e T - =[O |
1 1  Y) 1 1
1 1 [ 1 1
1 1 1 c |
1 1 [ < 1 N Y
1 1 (] 1 o % 1
A [ R —— --9 3 1
1 1 | 1 o 1
1 1 1 c |
1 1 ?w 1 S h
1 1 i 1 = -——=-==7
1 1 1 ° o 1
i A T PR R e - |
1 1 1 |
1 1 1 E.M 1
1 1 1 Qe 1
1 1 1 S Q
1 1 1 .Wv% o
1 1 1 o Lo m
= A % N
-
I

20°

15°

10°

10°

15°

20°

32



E/ECE/324/Rev.2/Add.112/Rev.2
E/ECE/TRANS/505/Rev.2/Add.112/Rev.2
Annex 4

Annex 4

Testsfor stability of photometric performance of headlamps
in operation

Testson complete Class B, C, D and headlamps

1.1.1.

Once the photometric values have been measuredrdamgoto the
prescriptions of this Regulation, in the point ., for driving beam and in
points HV, 50R, 50L for Class B passing beam angaimts 0.86D-3.5R,
0.86D-3.5L, 0.50U-1.5L, 0.50U-1.5R and HV for Cl&sD and E, for
passing beam a complete headlamp sample shallsbedtéor stability of
photometric performance in operation. "Completeadt@mp" shall be
understood to mean the complete lamp itself, inolydhose surrounding
body parts, filament lamps, gas discharge lightrsesi or LED module(s)
which could influence its thermal dissipation.

The tests shall be carried out:

(a) In a dry and still atmosphere at an ambient penature of
23°C £ 5°C, the test sample being mounted on a base repirggen
the correct installation on the vehicle;

(b) In case of replaceable light sources: usingsmmasduction filament
light sources, which have been aged for at least lwyur, or mass
production gas-discharge light sources, which Haeen aged for at
least 15 hours or mass production LED modules witiakie been
aged for at least 48 hours and cooled down to amhli@mperature
before starting the tests as specified in this Retigmn. The LED
modules supplied by the applicant shall be used.

The measuring equipment shall be equivalent to tsatl during headlamp
typeapproval tests.

The test sample shall be operated without beingnalimted from or
readjusted in relation to its test fixture. Thehtigource used shall be a light
source of the category specified for that headlamp.

Test for stability of photometric performance
Clean headlamp

The headlamp shall be operated for 12 hours asideddn paragraph 1.1.1.
and checked as prescribed in paragraph 1.1.2.

Test procedure

The headlamp shall be operated for a period acegrdi the specified time,
So that:

1 For the test schedule see Annex 8 to this Regulati
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1.1.1.1. (& In the case where only one lightingcfion (driving or passing beam
or front fog lamp) is to be approved, the correstiog light source is
lit for the prescribed tinfe

(b) In the case of a headlamp with a passing beadhane or more
driving beams or in case of a headlamp with a pgsbeam and a
front fog lamp:

0] The headlamp shall be subjected to the follgvaycle until
the time specified is reached:

a. 15 minutes, passing-beam lit;
b. 5 minutes, all functions lit.

(i) If the applicant declares that the headlampoide used with
only the passing beam lit or only the driving bes)niit® at a
time, the test shall be carried out in accordand#n \this
condition, activatingsuccessively the passing beam half of the
time and the driving beam(s) (simultaneously) falf the time
specified in paragraph 1.1. above.

(c) In the case of a headlamp with a front fog laama one or more
driving beams:

0] The headlamp shall be subjected to the follgvaycle until
the time specified is reached:

a. 15 minutes, front fog lamp lit;
b. 5 minutes, all functions lit.

(i)  If the applicant declares that the headlampoide used with
only the front fog lamp lit or only the driving begs) Iit® at a
time, the test shall be carried out in accordandth \this
condition, activating successively the front fog lamp half of
the time and the driving beam(s) (simultaneousty)Half the
time specified in paragraph 1.1. above.

(d) In the case of headlamp with a passing beara, asnmore driving
beams and a front fog lamp:

0] The headlamp shall be subjected to the follgvaycle until
the time specified is reached:

a. 15 minutes, passing-beam lit;
b. 5 minutes, all functions lit.

(i)  if the applicant declares that the headlampoide used with
only the passing beam lit or only the driving besihit at a
time, the test shall be carried out in accordand#n \this
condition, activatingsuccessively the passing beam half of the
time and the driving beam(s) for half the time sfied in

2 When the tested headlamp includes signalling latheslatter shall be lit for the duration of tlestt
In the case of a direction indicator lamp, it shwllit in flashing mode with an on/off time of
approximately one to one.

3 Should two or more lamp light source be simultarséplit when headlamp flashing is used, this shall
not be considered as being normal use of the $ightce simultaneously.
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1.1.1.2.

paragraph 1.1. above, while the front fog lampuigjected to a
cycle of 15 minutes off and 5 minutes lit for halff the time
and during the operation of the driving beam;

(iiiy  If the applicant declares that the headlaraptd be used with
only the passing beam lit or only the front fog it at a time,
the test shall be carried out in accordance with ¢londition,
activating successively the passing beam half of the time and
the front fog lamp for half of the time specifiedparagraph 1.1.
above, while the driving beam(s) is(are) subjed®dr cycle
of 15 minutes off and 5 minutes lit for half of thene and
during the operation of the passing beam;

(iv)  If the applicant declares that the headlampoidbe used with
only the passing beam lit or only the driving besiit or
only the front fog lamplit at a time, the test shall be carried
out in accordance with this condition, activafisgccessively
the passing beam one third of the time, the driliegm(s) one
third of the time and the front fog lamp for onedtof the time
specified in paragraph 1.1. above.

Test voltage
The voltage shall be applied to the terminals eftést sample as follows:

(@) In case of replaceable filament light sourcef®rated directly under
vehicle voltage system conditions: the test shalpérformed at 6.3 V,
13.2V or 28.0 V as applicable except if the appiicspecifies that the
test sample may be used at a different voltagethisrcase, the test
shall be carried out with the filament light sourcperated at the
highest voltage that can be used.

(b) In case of replaceable gas discharge lightcsds): The test voltage
for the electronic light source control-gear is 23t 0.1 volts for
12V vehicle voltage systems, or otherwise spegifi]m the
application for approval.

(c) In the case of non-replaceable light sourcesrated directly under
vehicle voltage system conditions: all measuremenislighting
units equipped with non-replaceable light sourcBlanfent light
sources and/or others) shall be made at 6.3 V,X¥3228.0 V or at
other voltages according to the vehicle voltageesysas specified
by the applicant respectively.

(d) In the case of light sources, replaceable an-neplaceable, being
operated independently from vehicle supply voltage fully controlled
by the system, or, in the case of light sourceplsegh by a supply and
operating device, the test voltages as specifiedebhall be applied to
the input terminals of that device. The test labmy may require from
the manufacturer the supply and operating devica special power
supply needed to supply the light source(s).

(e) LED module(s) shall be measured at6.75V, 3.Br 28.0V
respectively, if not otherwise specified withinghRegulation. LED
module(s) operated by an electronic light souragrob gear, shall be
measured as specified by the applicant.
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1.1.2.
1.1.2.1.

1.1.2.2.

1.2.

1.2.1.
1.2.1.1.
1.2.11.1.
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) Where signalling lamps are grouped, combined reciprocally
incorporated into the test sample and operatingolihges other than
the nominal rated voltages of 6 V, 12V or 24 Vpedively, the
voltage shall be adjusted as declared by the matwéx for the
correct photometric functioning of that lamp.

Test results
Visual inspection

Once the headlamp has been stabilized to the aimbéemperature, the
headlamp lens and the external lens, if any, dhaltleaned with a clean,
damp cotton cloth. It shall then be inspected aligu no distortion,
deformation, cracking or change in colour of eitttex headlamp lens or the
external lens, if any, shall be noticeable.

Photometric test

To comply with the requirements of this Regulatitthe photometric values
shall be verified in the following points:

For Class B headlamp:

Passing beam: 50R - 50L - HV.

Driving beam: Point of Fax

For Class C, D and E headlamp:

Passing beam: 0.86D/3.5R - 0.86D/3.5L - 0.50U/&BH 1.5R - HV.
Driving beam: Point of Ea

Another aiming may be carried out to allow for adgformation of the
headlamp base due to heat (the change of the gositithe "cut-off" line is
covered in paragraph 2. of this annex).

A 10 per cent discrepancy between the photometraracteristics and the
values measured prior to the test is permissildkidting the tolerances of the
photometric procedure.

Dirty headlamp

After being tested as specified in paragraph bbve, the headlamp shall be
operated for one hour as described in paragraph.l4dfter being prepared
as prescribed in paragraph 1.2.1., and checked esscribed in
paragraph 1.1.2.

Preparations of the headlamp
Test mixture
For headlamp with the outside lens asgjl

The mixture of water and a polluting agent to beligd to the headlamp
shall be composed of:

(@ 9 parts by weight of silica sand with a paetisize of 0-100 um,

(b) 1 part by weight of vegetal carbon dust (beembdy with a particle
size of 0-100 pum,
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(c) 0.2 parts by weight of NaCMand

(d) An appropriate quantity of distilled water, Wwita conductivity
of <1 mS/m.

The mixture must not be more than 14 days old.
1.2.1.1.2. For headlamp with outside lens in ptastaterial:

The mixture of water and polluting agent to be &gpto the headlamp shall
be composed of:

(a) 9 parts by weight of silica sand with a paetisize of 0-100 pm,

(b) 1 part by weight of vegetal carbon dust (beembay with a particle
size of 0-100 pum,

(c) 0.2 part by weight of NaCMC

(d) 13 parts by weight of distilled water with ancluctivity of< 1 mS/m,
and

(e) 2 + 1 parts by weight of surface-acfant
The mixture must not be more than 14 days old.
1.2.1.2. Application of the test mixture to the theanp

The test mixture shall be uniformly applied to thatire light-emitting
surface of the headlamp and then left to dry.

This procedure shall be repeated until the illurioravalue has dropped
to 15-20 per cent of the values measured for edctheo following points
under the conditions described in this annex:

For Class B headlamp:

Passing beam/driving beam and driving beam onlintRx E,»
Passing beam only: B 50 and 50 V

For Class C, D and E headlamp:

Passing beam/driving beam and driving beam onlintRx Ea«
Passing beam only: 0.50U/1.5L and 1.5R and 0.86D/V

2. Test for change invertical position of the "ot line under the influence of
heat

This test consists of verifying that the vertidaift of the "cut-off" line under
the influence of heat does not exceed a specifeddevfor an operating
passing lamp.

The headlamp tested in accordance with paragraphall be subjected to
the test described in paragraph 2.1., without beiegioved from or
readjusted in relation to its test fixture.

4 NaCMC represents the sodium salt of carboxymeéiyliose, customarily referred to as CMC. The
NaCMC used in the dirt mixture shall have a degfesubstitution (DS) of 0.6 - 0.7 and a viscosity
of 0.2 — 0.3 Pa - s for a 2 per cent solution &t0

® The tolerance on quantity is due to the necessibptaining a dirt that correctly spreads out bn a
the plastic lens.
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2.1

2.2.
2.2.1.

2.2.2.

Test

The test shall be carried out in a dry and stith@phere at an ambient
temperature of 23°C + 5°C.

Using a mass production filament lamp(s) which besn aged for at least
one hour or a mass production gas-discharge lightce which has been
aged for at least 15 hours or the LED module(s)salsmitted with the

headlamps, which has (have) been aged for at #&asburs, the headlamp
shall be operated on passing beam without beinghalisted from or

readjusted in relation to its test fixture. (Fbetpurpose of this test, the
voltage shall be adjusted as specified in paragtapid.2.). The position of
the "cut-off" line in its horizontal part (betweehe vertical lines passing
through point 50 L and 50 R for Class B headlamp,l3 and 3.5 R for

Class C, Dand E headlamp) shall be  verified 3 minuteg (r
and 60 minutes {s) respectively after operation.

The measurement of the variation in the "cut-aiifiel position as described
above shall be carried out by any method givingeptable accuracy and
reproducible results.

Test results

The result in milliradians (mrad) shall bensidered as acceptable for a
passing lamp, only when the absolute value= | 13 - 150 | recorded on the
headlamp is not more than 1.0 mrad, € 1.0 mrad).

However, if this value is more than 1.0 mtad not more than 1.5 mrad
(1.0 mrad <Ar, < 1.5 mrad) a second headlamp shall be tested asitoksin
paragraph 2.1. after being subjected three corisectitnes to the cycle as
described below, in order to stabilize the positidrmechanical parts of the
headlamp on a base representative of the correteltion on the vehicle:

Operation of the passing beam for one hour, (tH&age shall be adjusted as
specified in paragraph 1.1.1.2.),

Period of rest for one hour.

The headlamp type shall be considered as acceptabkemean value of the
absolute valuear, measured on the first sample axrg measured on the
second sample is not more than 1.0 mrad.
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Minimum requirements for conformity of production control

procedures

1. General

1.1. The conformity requirements shall be considesatisfied from a mechanical
and a geometrical standpoint, if the differencesndd exceed inevitable
manufacturing deviations within the requirementstio§ Regulation. This
condition also applies to colour.

1.2. For Class A, B, C and D headlamps

1.2.1. With respect to photometric performances,abnformity of mass-produced
headlamps shall not be contested if, when testmggmetric performances
of any headlamp chosen at random and equipped stithdard filament
lamp(s) and/or (a) LED module(s), as present indahep:

1.2.2. For Class A headlamp® measured value deviates unfavourably by more
than 20 per cent from the value prescribed inR&gulation.

1.2.3. For Class B, C and D headlanp

1.2.3.1. No measured value deviates unfavourablgnbse than 20 per cent from the

value prescribed in this Regulation. For valueszome lll, for Class B
headlamp, zone 1 for Class C and D headlamp, thérman unfavourable
deviation may be respectively:

0.3 lux equivalent 20 per cent
0.45 lux equivalent 30 per cent

1.2.3.2. And if, for the driving beam, HV beingusited within the isolux 0.75,&, a
tolerance of +20 per cent for maximum values and
-20 per cent for minimum values is observed for ph@tometric values at
any measuring point specified in paragraphs 6.3.arid 6.3.3.2. of this
Regulation.

1.2.4. If, in the case of a lamp equipped witheplaceable filament light source
according to Regulation No. 37, the results of tb&ts described above do
not meet the requirements, tests shall be repeagedy another standard
filament lamp(s).

1.3. For Class E headlamps:

1.3.1. Equipped with gas discharge light sourceomting to Regulation No. 99,
with respect to photometric performance, the canfty of mass-produced
headlamps shall not be contested when testing pteitic performance of
any headlamp chosen at random and measured a¥H#3®B1V or as
otherwise specified:

Either equipped with a removable standard gadhdige light source. The
luminous flux of this gas-discharge light sourceyrdéfer from the reference
luminous flux specified in Regulation No. 99. hig case, the illuminances
shall be corrected accordingly; or
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1.3.2.

1.3.3.

1.3.4.

1.3.5.

1.4.

1.5.
1.6.

Equipped with the serial production gas-dischargletIsource and the serial
ballast. The luminous flux of this light source ndgviate from the nominal
luminous flux due to light source and ballast tateres as specified in
Regulation No. 99; accordingly the measured illusnices may be corrected
by 20 per cent in the favourable direction;

Equipped with LED modules as present in the lamjth wespect to
photometric performance, the conformity of massdpeed headlamps shall
not be contested when testing photometric perfoomanof any headlamp
chosen at random and measured at 13.2 V £ 0.1 pMesent in the lamp or
as otherwise specified;

No measured value deviates unfavourably by mone 2@aper cent from the
value prescribed in this Regulation. For valueszame 1, the maximum
unfavourable deviation may be respectively:

0.3 lux equivalent 20 per cent
0.45 lux equivalent 30 per cent

And if, for the driving beam, HV being sited within the isolux 0.75 k. a
tolerance of +20 per cent for maximum values and
-20 per cent for minimum values is observed for phetometric values at
any measuring point specified in paragraphs 6.3.@rid 6.3.3.2. of this
Regulation.

If the results of the tests described almwenot meet the requirements, the
alignment of the headlamp may be changed, provitiad the axis of the
beam is not displaced laterally by more than Odreles to the right or left
and not by more than 0.2 degrees up or down.

If the results of the tests described alibiv@ot meet the requirements, tests
on the headlamp shall be repeated using anothedasizh gas-discharge light
source gas-discharge light source and ballast or LED rfeodnd electronic
light source control gear, whichever is applicablccording to
paragraph 1.3.1. above.

With respect to the verification of the chamgeertical position of the "cut-
off" line under the influence of heat, the followiprocedure shall be applied
(Class B, €D and E headlamps only):

One of the sampled headlamps shall be tested dingoto the procedure
described in paragraph 2.1. of Annex 4 after beisgpjected three
consecutive times to the cycle described in papgfa2.2. of Annex 4.

The headlamp shall be considered as acceptabler ifloes not
exceed 1.5 mrad.

If this value exceeds 1.5 mrad but is not more th® mrad, a second sample
shall be subjected to the test after which the mefathe absolute values
recorded on both samples shall not exceed 1.5 mrad.

Headlamps with apparent defects are disredarde

If, however, for a series of samples vertadjlustment cannot be performed
repeatedly to the required position within the w&ka tolerances, the quality
of "cut-off" shall be tested on one of the headlanipm the series of

samples, according to the procedure described ineR®, paragraphs 2.

and 4.
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2.1.

2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.3.

2.4.

2.4.1.
2.4.2.

Minimum requirements for verification of confatynby the manufacturer

For each type of headlamp the holder of the apdrmark shall carry out at
least the following tests, at appropriate intervalkhe tests shall be carried
out in accordance with the provision of this Regala

If any sampling shows non-conformity with regaml the type of test
concerned, further samples shall be taken anddteStee manufacturer shall
take steps to ensure the conformity of the prodaationcerned.

Nature of tests

Tests of conformity in this Regulation shall covéne photometric
characteristics and for Class B, C, D and E heagkathe verification of the
change in vertical position of the "cut-off" lin@der influence of heat.

Methods used in tests

Tests shall generally be carried out in edamoce with the methods set out in
this Regulation.

In any test of conformity carried out by thanufacturer, equivalent methods
may be used with the consent of the competent atthesponsible for
approval tests. The manufacturer is responsibigfoving that the applied
methods are equivalent to those laid down in tleguRation.

The application of paragraphs 2.2.1. and2r2quires regular calibration of
test apparatus and its correlation with measuremeade by a competent
authority.

In all cases the reference methods shahdse of this Regulation, particular
for the purpose of administrative verification aamnpling.

Nature of sampling

Samples of headlamps shall be selected at randmm the production of a
uniform batch. A uniform batch means a set of lags of the same type,
defined according to the production methods oftla@mufacturer.

The assessment shall in general cover series giiodufrom individual
factories. However, a manufacturer may group togretecords concerning
the same type from several factories provided tlogmgate under the same
quality system and quality management.

Measured and recorded photometric charadterist

The sampled headlamps shall be subjected to pldtimmmeasurements at
the points provided for in the Regulation, the irgdbeing limited at the
points:

For Class A headlamps: HV, LH, RH, 12.51 42bR

For Class B headlamps,.& HV?, in the case of the driving beam, and to the
points HV, 50R, 50L, in the case of the passingibea

When the driving beam is reciprocally incorporatéth the passing beam, HV in the case of the
driving beam shall be the same measuring poim #sei case of the passing beam.
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2.4.3.

2.5.

For Class CD and E headlamps: &, HV 1, in the case of the driving
beam, and to the points HV, 0.86D/3.5R, 0.86D/3.BLthe case of the
passing beam.

Criteria governing acceptability

The manufacturer is responsible for carrying ostatistical study of the test
results and for defining, in agreement with the petent authority, criteria
governing acceptability of his products in ordemeet the specification laid
down for verification of conformity of products iparagraph 9.1. of this
Regulation.

The criteria governing acceptability shall be subht, with a confidence
level of 95 per cent, the minimum probability ofspamg a spot check in
accordance with Annex 7 (first sampling) would b5
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Requirementsfor lampsincor porating lenses of plastic
material - Testing of lensor material samples and of
complete lamps

1. General specifications

1.1. The samples supplied pursuant to paragraph.2o0? this Regulation shall
satisfy the specifications indicated in paragrapiisto 2.5. below.

1.2. The two samples of complete lamps suppliedyant to paragraph 2.2.3. of
this Regulation and incorporating lenses of plastaterial shall, with regard
to the lens material, satisfy the specificationdidated in paragraph 2.6.
below.

1.3. The samples of lenses of plastic materialaanpes of material shall be
subjected, with the reflector to which they areeimded to be fitted (where
applicable), to approval tests in the chronologmaler indicated in table A
reproduced in Appendix 1 to this annex.

1.4. However, if the lamp manufacturer can prova tihe product has already
passed the tests prescribed in paragraphs 2.15.tb&ow, or the equivalent
tests pursuant to another Regulation, those te=td not be repeated; only
the tests prescribed in Appendix 1, table B, sbalmandatory.

2. Tests
2.1. Resistance to temperature changes
2.1.1. Tests

Three new samples (lenses) shall be subjecteiyecccles of temperature
and humidity (RH =relative humidity) change in amtance with the
following programme:

(a) 3 hours at 40 °C + 2 °C and 85-95 per cent RH,;
(b) 1 hourat23°Cz5-°Cand60-75 per cent RH;
(c) 15 hours at —30 °C £ 2 °C;

(d) 1 hourat23°Cz5-°Cand 60-75 per cent RH;
(e) 3 hours at 80 °C + 2 °C;

) 1 hour at 23 °C £ 5 °C and 60-75 per cent RH;

Before this test, the samples shall be kept &35 °C and 60-75 per cent
RH for at least four hours.

Note: The periods of one hour at 23 °C + 5 °C shall udel the periods of
transition from one temperature to another whighreeded in order to avoid
thermal shock effects.
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2.1.2.

2.1.2.1.

2.1.2.2.

2.2.
2.2.1.

2.2.2.

2221

2.2.2.2.

Photometric measurements
Method

Photometric measurements shall be carried outhensamples before and
after the test.

These measurements shall be made using a staf@dalah) lamp, a standard
gas-discharge light source or (an) LED module(g)rasent in the headlamp,
at the following points:

B 50, 50L and 50R for Class B headlamp, 0.86D/3.BRB6D/3.5L,
0.50U/1.5L and 1.5R for Class C, D and E headlaonghe passing beam or
a passing/driving lamp;

Emax for the driving beam of a driving lamp or a paggihiving lamp;
Results

The variation between the photometric values nregswn each sample
before and after the test shall not exceed 10 @er iocluding the tolerances
of the photometric procedure.

Resistance to atmospheric and chemical agents
Resistance to atmospheric agents

Three new samples (lenses or samples of matesfa) be exposed to
radiation from a source having a spectral energgriution similar to that of

a black body at a temperature between 5,500 K @0@D&K. Appropriate
filters shall be placed between the source anddmeples so as to reduce as
far as possible radiations with wave lengths smafian 295 nm and greater
than 2,500 nm. The samples shall be exposed tenamgetic illumination
of 1,200 W/ni + 200 W/nf for a period such that the luminous energy that
they receive is equal to 4,500 MJ/m0200 MJ/m. Within the enclosure, the
temperature measured on the black panel placedlevehwith the samples
shall be 50 °C £ 5°C. In order to ensure a ragebgposure, the samples
shall revolve around the source of radiation giees between 1 and 5 ritin

The samples shall be sprayed with distilled waiErconductivity lower
than 1 mS/m at a temperature of 23 °C +5 °C, irmoetance with the
following cycle:

Spraying: 5 minutes; drying: 25 minutes.

Resistance to chemical agents

After the test described in paragraph 2.2.1. abamd the measurement
described in paragraph 2.2.3.1. below have beetedasut, the outer face of

the said three samples shall be treated as deddriljgaragraph 2.2.2.2. with
the mixture defined in paragraph 2.2.2.1. below.

Test mixture

The test mixture shall be composed of 61.5 pet ndreptane, 12.5 per cent
toluene, 7.5 per cent ethyl tetrachloride, 2.5 pegnt trichloroethylene
and 6 per cent xylene (volume per cent).

Application of the test mixture

Soak a piece of cotton cloth (as specified in I95) until saturation with the
mixture defined in paragraph 2.2.2.1. above anthiwilO seconds, apply it
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2.2.2.3.

2.2.3.

2.2.3.1.

2.2.3.2.

2.3.
2.3.1.

2.3.2.

for 10 minutes to the outer face of the sample aressure of 50 N/cm
corresponding to an effort of 100 N applied onst sairface of 14 x 14 mm.

During this 10-minute period, the cloth pad shml soaked again with the
mixture so that the composition of the liquid apgdlis continuously identical
with that of the test mixture prescribed.

During the period of application, it is permissittb compensate the pressure
applied to the sample in order to prevent it fraansing cracks.

Cleaning

At the end of the application of the test mixtules samples shall be dried in
the open air and then washed with the solution rdestt in paragraph 2.3.
(resistance to detergents) 23 °C £ 5 °C.

Afterwards the samples shall be carefully rinsedhwdistilled water
containing not more than 0.2 per cent impuritie23fC £ 5 °C and then
wiped off with a soft cloth.

Results

After the test of resistance to atmosghagents, the outer face of the
samples shall be free from cracks, scratches, sigpgnd deformation, and

.. . . Tg _T3

the mean variation in transmissiddt =—=——= |, measured on the three
2

samples according to the procedure described ineAgip 2 to this annex

shall not exceed 0.020\, < 0.020).

After the test of resistance to chemiggnas, the samples shall not bear any
traces of chemical staining likely to cause a vanmof flux diffusion, whose

- T5 - T4 .
mean variationAt =———= measured on the three samples according to
2
the procedure described in Appendix 2 to this ansteadl not exceed 0.020
(Adm<0.020).

Resistance to detergents and hydrocarbons
Resistance to detergents

The outer face of three samples (lenses or sangilenaterial) shall be
heated to 50 °C £5 °C and then immersed for fivieautes in a mixture
maintained at23°C+5°C and composed of 99 patistilled water
containing not more than 0.02 per cent impuritiesl @ne part alkylaryl
sulphonate.

At the end of the test, the samples shall be datesD °C £ 5 °C.
The surface of the samples shall be cleaned witloiat cloth.
Resistance to hydrocarbons

The outer face of these three samples shall tieetightly rubbed for one
minute with a cotton cloth soaked in a mixture cosed of 70 per cent n-
heptane and 30 per cent toluene (volume per cand) shall then be dried in
the open air.
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2.3.3.

2.4.

2.4.1.

2.4.2.

2.5.

2.5.1

2.5.2.

2.5.3.

Results
After the above two tests have been performedessieely, the mean value
TS . T,-T,
of the variation in transmissiod\t =—=——, measured on the three
2
samples according to the procedure described ineAgip 2 to this annex
shall not exceed 0.0101, < 0.010).

Resistance to mechanical deterioration
Mechanical deterioration method

The outer face of the three new samples (lendes) be subjected to the
uniform mechanical deterioration test by the mettledcribed in Appendix 3
to this annex.

Results

After this test, the variations:

T, -T.
in transmission: At =—2—2

and in diffusion: At =——*=,

shall be measured according to the procedure ibescin Appendix 2 in the
area specified in paragraph 2.2.4.1.1. of this Rdigm. The mean value of
the three samples shall be such that:

At <0.100;

Ady, <0.050

Test of adherence of coatings, if any
Preparation of the sample

A surface of 20 mm x 20 mm in area of the coatihg lens shall be cut with
a razor blade or a needle into a grid of squaresoagmately 2 mm x 2 mm.
The pressure on the blade or needle shall be miffi¢o cut at least the
coating.

Description of the test

Use an adhesive tape with a force adhesion of@iN6f width) +20 per cent

measured under the standardized conditions spedifiéppendix 4 to this

annex. This adhesive tape, which shall be at Bashm wide, shall be

pressed for at least five minutes to the surfa@pamed as prescribed in
paragraph 2.5.1.

Then the end of the adhesive tape shall be loadsdch a way that the force
of adhesion to the surface considered is balangealfbrce perpendicular to
that surface. At this stage, the tape shall ba wff at a constant speed
of 1.5 m/s £ 0.2 m/s.

Results

There shall be no appreciable impairment of thedgd area. Impairments at
the intersections between squares or at the edfjegbeocuts shall be
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2.6.
2.6.1.

2.6.1.1.

2.6.1.2.

2.6.2.

2.7.

3.1.1

3.1.2.

3.2.

permitted, provided that the impaired area doesroted 15 per cent of the
gridded surface.

Tests of the complete headlamp incorporatitems of plastic material
Resistance to mechanical deterioration @fehs surface
Tests

The lens of lamp sample No. 1 shall be subjectethé test described in
paragraph 2.4.1. above.

Results

After the test, the results of photometric measumets carried out on the
headlamp in accordance with this Regulation shall exceed by more
than 30 per cent the maximum values prescribediat piV and not be more
than 10 per cent below the minimum values presdrilze point 50 L
and 50 R for Class B headlamp, 0.86D/3.5R, 0.8@D/3or Class C, D and
E headlamp.

Test of adherence of coatings, if any

The lens of lamp sample No. 2 shall be subjectethé test described in
paragraph 2.5. above.

Resistance to light source radiations
The following test shall be done:

Flat samples of each light transmitting plastiomponent of the headlamp are
exposed to the light of the LED module(s) or the-descharge light source.
The parameters such as angles and distances &f shesples shall be the
same as in the headlamp. These samples shallthaveame colour and
surface treatment, if any, as the parts of the laeaul

After 1,500 hours of continuous operation, theodatetric specifications of
the transmitted light must be met, and the surfaethe samples shall be
free of cracks, scratches, scalings or deformation.

Verification of the conformity of production

With regard to the materials used for the rfecture of lenses, the lamps of
a series shall be recognized as complying withReigulation if:

After the test for resistance to chemicarag and the test for resistance to
detergents and hydrocarbons, the outer face cfahwples exhibits no cracks,

chipping or deformation visible to the naked eyse(paragraphs 2.2.2., 2.3.1.
and 2.3.2.);

After the test described in paragraph 216.1he photometric values at the
points of measurement considered in paragraph.2.6ate within the limits
prescribed for conformity of production by this Résgion.

If the test results fail to satisfy the reguients, the tests shall be repeated on
another sample of headlamps selected at random.
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Appendix 1

Chronological order of approval tests

A. Tests on plastic materials (lenses or samples dienaa supplied pursuant to paragraph 2.2.4. o thi
Regulation).
Samples Lenses or samples of material Lenses
Tests 12| 3| 4| 5| 6| 7|8 9]|10] 11| 120 13 14

1.1.  Limited photometry (para. 2.1.2.) XX | X
1.1.1. Temperature change (para. 2.1.1.) X | X | x
1.1.2. Limited photometry (para. 2.1.2.) X | X | x
1.2.1. Transmission measurement X |X [xX |x [x [X X [ X | X
1.2.2. Diffusion measurement X K K X X |x
1.3.  Atmospheric agents (para. 2.2.1.) X | x |x
1.3.1. Transmission measurement X |[x |x
1.4. Chemical agents (para. 2.2.2.) X [X [x
1.4.1. Diffusion measurement X K K
1.5. Detergents (para. 2.3.1.) X X |x
1.6.  Hydrocarbons (para. 2.3.2.) X X |x
1.6.1. Transmission measurement X | x |x
1.7.  Deterioration (para. 2.4.1.) X X |x
1.7.1. Transmission measurement X | X | X
1.7.2. Diffusion measurement X XX
1.8.  Adherence (para. 2.5.) X
1.9. Resistance to light source radiations (pai&) 2 X

B. Tests on complete headlamps (supplied pursograragraph 2.2.3. of this Regulation).

Complete headlamp
Tests Sample No.
1 2

2.1. Deterioration (para. 2.6.1.1.) X
2.2.  Photometry (para. 2.6.1.2.) X
2.3.  Adherence (para. 2.6.2.) X
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M ethod of measurement of the diffusion and transmission of

light

1. Equipment (see figure)
The beam of a collimator K with a half divergerié2 = 17.4 x 16 rd is
limited by a diaphragm D with an opening of 6 mm against which the
sample stand is placed.
A convergent achromatic lensg,lcorrected for spherical aberrations links the
diaphragm B with the receiver R; the diameter of the lenshall be such
that it does not diaphragm the light diffused by #ample in a cone with a
half top angle off/2 = 14°.
An annular diaphragm£) with anglesi,/2 = 1° andumax2 = 12° is placed
in an image focal plane of the leng.L
The non-transparent central part of the diaphrégmecessary in order to
eliminate the light arriving directly from the ligBource. It shall be possible
to remove the central part of the diaphragm from light beam in such a
manner that it returns exactly to its original piosi.
The distance 4Dt and the focal length,Fof the lens L shall be so chosen
that the image of Dcompletely covers the receiver R.
When the initial incident flux is referred to 1MQnits, the absolute precision
of each reading shall be better than 1 unit.

2. Measurements
The following readings shall be taken:

Reading With sample With central part of Quantity represented

DD

T, no no Incident flux in initial reading

T, yes (before test) no Flux transmitted by the neatemial in a field of 24°

Ts yes (after test) no Flux transmitted by the testederial in a field of 24°

Ta yes (before test) yes Flux diffused by the newemial

Ts yes (after test) yes Flux diffused by the testedemial

For L, it is recommended to use a focal distance of a@@uhm.
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Appendix 3

Spray testing method

1.

1.1.

1.2.

Test equipment
Spray gun

The spray gun used shall be equipped with a ndz3lenm in diameter
allowing a liquid flow rate of 0.24 + 0.02 I/minutEt an operating pressure
of 6.0 bars -0/+0.5 bar.

Under these operation conditions the fan patterbtaioed shall
be 170 mm + 50 mm in diameter on the surface exptuseleterioration, at a
distance of 380 mm * 10 mm from the nozzle.

Test mixture
The test mixture shall be composed of:

Silica sand of hardness7 on the Mohr scale, wdthgrain size
between 0 and 0.2 mm and an almost normal distoibutvith an angular
factor of 1.8 to 2;

Water of hardness not exceeding 205%fon a mixture comprising 25 g of
sand per litre of water.

Test

The outer surface of the lamp lenses shall beestdsjl once or more than
once to the action of the sand jet produced asritbescabove. The jet shall
be sprayed almost perpendicular to the surface teted.

The deterioration shall be checked by means ofoomaore samples of glass
placed as a reference near the lenses to be testbd. mixture shall be
sprayed until the variation in the diffusion oftHigon the sample or samples
measured by the method described in Appendix &j¢é that:

T,-T
Ad =—2—2 =0.0250 + 0.0025
2

Several reference samples may be used to checththavhole surface to be
tested has deteriorated homogeneously.
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Adhesive tape adherence test

1. Purpose

This method allows to determine under standardiitioms the linear force of
adhesion of an adhesive tape to a glass plate.

2. Principle

Measurement of the force necessary to unstickdaesive tape from a glass
plate at an angle of 90°.

3. Specified atmospheric conditions
The ambient conditions shall be at 23 °C + 5 °@ @5 + 15 per cent RH.
4, Test pieces

Before the test, the sample roll of adhesive tapall be conditioned
for 24 hours in the specified atmosphere (see papag3. above).

Five test pieces each 400 mm long shall be testexl each roll. These test
pieces shall be taken from the roll after the finsee turns were discarded.

5. Procedure
The test shall be under the ambient conditionsiipd in paragraph 3.

Take the five test pieces while unrolling the tapelially at a speed of
approximately 300 mm/s, then apply them within &6ads in the following
manner:

Apply the tape to the glass plate progressivelthvd slight length-wise
rubbing movement of the finger, without excessivespure, in such a
manner as to leave no air bubble between the tagh¢ha glass plate.

Leave the assembly in the specified atmospheniditions for 10 minutes.

Unstick about 25 mm of the test piece from theepia a plane perpendicular
to the axis of the test piece. Fix the plate agld back the free end of the
tape at 90°. Apply force in such a manner thatdbearation line between
the tape and the plate is perpendicular to thisef@nd perpendicular to the
plate.

Pull to unstick at a speed of 300 mm/s = 30 mnmd &ecord the force
required.

6. Results

The five values obtained shall be arranged in roedel the median value
taken as a result of the measurement. This vahad e expressed in
Newtons per centimeter of width of the tape.
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Minimum requirements for sampling by an inspector

1.2.
1.2.1.

1.2.2.

1.2.3.

1.2.3.1.

1.2.3.2.

1.2.4.

1.3.
1.3.1.

1.3.1.1.

General

The conformity requirements shall be considesatisfied from a mechanical
and a geometrical standpoint in accordance withrédggirements of this
Regulation, if any, if the differences do not ex¢éeevitable manufacturing
deviations. This condition also applies to colour.

For Class A, B, C and D headlamps:

With respect to photometric performances,abnformity of mass-produced
headlamps shall not be contested if, when testmggmetric performances
of any headlamp chosen at random and equipped stithdard filament
lamp(s) and/or (an) LED module(s) as present irhtreedlamp:

Class A headlamps: no measured value deviatdavourably by more
than 20 per cent from the value prescribed inR&gulation.

Class B, C and D headlamps:

No measured value deviates unfavourablynbge than 20 per cent from the
value prescribed in this Regulation. For valueszone Il for Class B
headlamp, zone | for Class C and D headlamp, thenmen unfavourable
deviation may be respectively:

0.3 lux equivalent 20 per cent
0.45 lux equivalent 30 per cent

And if for the driving beam, HV being sitad within the isolux 0.75.&,, a
tolerance of + 20 per cent for maximum values aRd -per cent for
minimum values is observed for the photometric galat any measuring
point specified in paragraphs 6.3.3.1. and 6.3.fhis Regulation.

If the results of the tests described almhv@ot meet the requirements, tests
shall be repeated using (an) other standard filataamp(s).

For Class E headlamps
Equipped with:
Gas discharge light sources accordingeguRtion No. 99:

With respect to photometric performance, the canftyr of mass-produced
headlamps shall not be contested when testing pteitic performance of
any headlamp chosen at random and measured a¥H#3®B1V or as
otherwise specified if

Either equipped with a removable standard gadhdige light source. The
luminous flux of this gas-discharge light sourceyrdéfer from the reference
luminous flux specified in Regulation No. 99. Hhig case, the illuminances
shall be corrected accordingly; or
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1.3.1.2.

1.3.2.

1.3.3.

1.3.4.

1.3.5.

1.4.

1.5.

2.1.
2.1.1.

Equipped with the serial production gas-dischargletIsource and the serial
ballast. The luminous flux of this light source ndgviate from the nominal
luminous flux due to light source and ballast tateres; accordingly the
measured illuminances may be corrected by 20 per icethe favourable
direction.

LED modules as present in the lamp

With respect to photometric performance, the canfty of mass-produced
headlamps shall not be contested when testing pteitic performance of
any headlamp chosen at random and measured a¥ #3®1 V as present in
the lamp or as otherwise specified.

No measured value deviates unfavourably bserthan 20 per cent from the
value prescribed in this Regulation. For valueszame 1, the maximum
unfavourable deviation may be respectively:

0.3 lux equivalent 20 per cent
0.45 lux equivalent 30 per cent

And if, for the driving beam, HV being sited within the isolux 0.75 & a
tolerance of +20 per cent for maximum  values and
-20 per cent for minimum values is observed for phetometric values at
any measuring point specified in paragraphs 6.3.arid 6.3.3.2. of this
Regulation.

If the results of the tests described almwenot meet the requirements, the
alignment of the headlamp may be changed, provitlad the axis of the
beam is not displaced laterally by more than Odreles to the right or left
and not by more than 0.2 degrees up or down.

If the results of the tests described almhv@ot meet the requirements, tests
on the headlamp shall be repeated using anothedastd gas-discharge light
source, a gas-discharge light source and ballagargr LED module(s) and
electronic light source control gear(s), whatewempplicable according to
paragraph 1.3.1. above.

Headlamps with apparent defects are disredarde

If, however, for a series of samples vertamjustment cannot be performed
repeatedly to the required position within the akal tolerances, the quality
of "cut-off" shall be tested on one of the headlanipm the series of

samples, according to the procedure described ineR®, paragraphs 2.

and 4.

First sampling

In the first sampling four headlamps are seleetedndom. The first sample
of two is marked A, the second sample of two iskedrB.

The conformity is not contested

Following the sampling procedure shown igufe 1 of this annex the
conformity of mass-produced headlamps shall not cbatested if the
deviations of the measured values of the headlamp$he unfavourable
directions are:
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2.1.1.1.

2.1.1.2.

2.2.
2.2.1.

2.2.1.1.

2.2.1.2.

2.3.

2.3.1.

2.3.2.

Annex 7
Sample A
Al: one headlamp 0 per cent
one headlamp not more than 20 per cent
A2: both headlamps more than 0 per cent
but not more than 20 per cent
Go to sample B
Sample B
B1: both headlamps 0 per cent

The conformity is contested

Following the sampling procedure shown iguffe 1 of this annex the
conformity of mass-produced headlamps shall be estetl and the
manufacturer requested to make his production nikeet requirements
(alignment) if the deviations of the measured valokthe headlamps are:

Sample A
AS: one headlamp not more than 20 per cent
one headlamp more than 20 per cent
but not more than 30 per cent
Sample B
B2: in the case of A2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp not more than 20 per cent
B3: in the case of A2
one headlamp 0 per cent
one headlamp more than 20 per cent
but not more than 30 per cent

Approval withdrawn

Conformity shall be contested and paragraph 1pliexp if, following the
sampling procedure shown in figure 1 of this anrtke deviations of the
measured values of the headlamps are:

Sample A
A4: one headlamp not more than 20 per cent
one headlamp more than 30 per cent
A5: both headlamps more than 20 per cent
Sample B
B4: in the case of A2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp more than 20 per cent
B5: in the case of A2
both headlamps more than 20 per cent
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B6: in the case of A2
one headlamp 0 per cent
one headlamp more than 30 per cent
3. Repeated sampling
In the case of A3, B2, B3 a repeated samplingdtisiample C of two
headlamps, selected from stock manufactured afignraent, is necessary
within two months' time after the notification.
3.1 The conformity is not contested
3.1.1. Following the sampling procedure shown igufe 1 of this annex the
conformity of mass-produced headlamps shall not cbatested if the
deviations of the measured values of the headlargs
3.1.1.1. Sample C
Cl: one headlamp 0 per cent
one headlamp not more than 20 per cent
c2: both headlamps more than 0 per cent
but not more than 20 per cent
Go to sample D
3.1.1.2. Sample D
D1: in the case of C2
both headlamps 0 per cent
3.2. The conformity is contested
3.2.1. Following the sampling procedure shown igufe 1 of this annex the
conformity of mass-produced headlamps shall be estetl and the
manufacturer requested to make his production nikeet requirements
(alignment) if the deviations of the measured valokthe headlamps are:
3.2.1.1. Sample D
D2: in the case of C2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp not more than 20 per cent
3.3. Approval withdrawn
Conformity shall be contested and paragraph 1pliep if, following the
sampling procedure shown in figure 1 of this anrtée deviations of the
measured values of the headlamps are:
3.3.1. Sample C
C3: one headlamp not more than 20 per cent
one headlamp more than 20 per cent
C4: both headlamps more than 20 per cent
3.3.2. Sample D
D3: in the case of C2
one headlamp 0 or more than 0 per cent
one headlamp more than 20 per cent
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Figure 1
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Overview of operational periods concerning test for stability
of photometric performance

Abbreviations: P: passing beam lamp
D: driving beam lamp (P+ D, means two driving beams)

F: front fog lamp
—————— :  meansa cycle of 15 minutes off and 5 minuteslit.

All following grouped headlamps and front fog lampgether with the added class B marking symbasgaren as
examples and are not exhaustive.

P,DorF
1. PorDorF (-BS or -BS or B | |
0 6 12 h
Dk = = = = = = = =
P
2. P+D (CR-BS) or P+pD, (CR-BS R-BS) | |
0 6 12 h
D
P
3. P+D (C/R-BS) or P+BD, (C/R-BS R-BS) | |
0 6 12 h
FlFem e e e e e = =
P
4, P+F (C-BS B) | |
0 6 12 h
F
P
5. P+F (C-BS B/) or C-BS/B | |
0 6 12 h
Dbk = = = = = = = =
F
6. D+F (R-BS B) or +D,+F (R-BS R-BS B) | |
0 6 12 h
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D
F
7. D+F (R-BS B/) or +D,+F (R-BS R-BS B/) | |
0 6 12 h
D+F f = = = = = = = =
P
8. P+D+F (CR-BS B) or P+BD,+F (CR-BS R-BS B) | |
0 6 12 h
El = - -
D
P
9. P+D+F (C/R-BS B) or P+pPD,+F (C/R-BS R-BS B)
1 |
0 6 12 h
F
SF===-
P
10. P+D+F (CR-BS B/) or P+PD,+F (CR-BS R-BS B/) | |
0 6 12 h
11. P+D+F (C/R-BS B/) or P+BD,+F (C/R-BS R-BS/B) | | |
4 8 12 h
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Definition and shar pness of the " cut-off" line for
symmetrical passing-beam headlamps and aiming procedure
by means of this" cut-off" line

1.
1.1.

General

The luminous intensity distribution of the gyetrical passing-beam
headlamps shall incorporate a "cut-off" line whigiables the symmetrical
passing-beam headlamp to be adjusted correctly tif@er photometric
measurements and for the aiming on the vehiclee dfaracteristics of the
"cut-off" line shall comply with the requirementstsout in paragraphs 2. to
4. below:

Shape of the "cut-off" line

For visual adjustment of the symmetrical pagdieam headlamp the "cut-
off" line shall provide a horizontal line for vesél adjustment of the
symmetrical passing-beam headlamp extending tergide of the V-V line
(see figure 1) as specified in paragraph 6.2.1hisfRegulation.

Figure 1: Shape and position of the “cut-off” line

Linearity within £ 0.2°
from nominal position

\'
_40 _30 _20 +20 +30+4o

h—— ittt

nominal position
of the "cut-off" line

3.2.

Adjustment of the symmetrical passing-beam reaagl

Horizontal adjustment: the beam with the "offit-line shall be so positioned
that the projected beam pattern appears approXdiynsgenmetrical to the V-
V line.

Vertical adjustment: after horizontal adjustinef the symmetrical passing-
beam headlamp according to paragraph 3.1. aboeeyehtical adjustment
shall be performed in such a way that the beam wiétHcut-off" line is
moved upwards from the lower position until thet“off" line is situated at
nominal vertical position. For nominal verticalj@astment the "cut-off" line

is positioned on the V-V line at 1 per cent below
the h-h line.
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If the horizontal part is not straight but slighturved or inclined, the "cut-
off" line shall not exceed the vertical range fodrgy two horizontal lines
which are situated from 3° left to 3° right of teV line at 0.2° for Class B
and 0.3° for Class A, (D and E headlamps above and below the nominal
position of the "cut-off" (see figure 1).

3.3. When the vertical adjustments of three diffiériadividuals differs by more
than 0.2° for Class B and 0.3° for Class A, C, Dd Bhhead lamps, the
horizontal part of the "cut-off" line is assumedtrio provide sufficient
linearity or sharpness for performing visual adjusnt. In this case the
quality of "cut-off* shall be tested instrumentalfpr compliance with
requirements as follows.

Measurement of the quality of "cut-off"

4.1. Measurements shall be performed by verticabanning through the
horizontal part of the "cut-off" line in angulaegs not exceeding 0.05°:

(@) At either a measurement distance of 10 m andetector with a
diameter of approximately 10 mm;

(b)  Or at a measurement distance of 25 m and atdeteith a diameter
of approximately 30 mm.

The measurement of the "cut-off" quality shall dmnsidered acceptable if
the requirements of the paragraph 4.1.2. of thisearshall comply with at
least one measurement at 10 m or 25 m.

The measuring distance at which the test was mi@ted shall be noted down
in paragraph 9., Annex 1 "Communication form" dgtRegulation.

The scanning is performed from its lower positippwards through the "cut-
off" line along the vertical lines at3°to —1.5° and +1.5° to +3° from
the V-V line. When so measured, the quality of tbet-off" line shall meet
the following requirements:

4.1.1. Not more than one "cut-off" line shall beiblel.

4.1.2. Sharpness of "cut-off": if scanned verticahrough the horizontal part of
the "cut-off" line along the + 2.5 -lines, the mexim value measured for:

G=(log & -log Ey+017)
is called the sharpness factor G of the "cut-bff¢. The value of G shall not
be less than 0.13 for Class B and 0.08 for Class€s D and E.

4.1.3. Linearity: the part of the "cut-off" linehich serves for vertical adjustment
shall be horizontal from 3°L to 3°R of the V-V lineThis requirement is
deemed to be met if the vertical positions of tiftection points according to
paragraph 3.2. above at 3° left and right of th¥ Wae do not differ by more
than 0.2° for Class B and 0.3° for Class A, C, [ Bnhead lamps from the
nominal position at the V-V line.

! This paragraph will be amended, if an objectia method is available.
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Instrumental vertical adjustment

If the "cut-off" line complies with the above gitglrequirements, the vertical
beam adjustment can be performed instrumentallyr this purpose the
inflection point where @(log E) / d¥ = 0 is positioned on the V-V line in its
nominal position below the h-h-line. The movemént measuring and
adjusting the "cut-off* line shall be upwards frobelow the nominal
position.
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Centreof reference

Diameter = a

2a

Y

2a

This optional mark of the centre of reference sballpositioned on the lens at its
intersection with the reference axis of the pasdiegm, and also on the lenses of the
driving beams when they are neither grouped norbioed nor reciprocally incorporated
with a passing beam.

The above drawing represents the mark of the cafitreference as projected on a
plane substantially tangent to the lens about #rere of the circle. The lines constituting
this mark may either be solid or dotted.
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Voltage markings

KV % K

This marking must be placed on t
main body of each headlam
containing only gas discharge lig
sources and ballast, and on es
external part of the ballast.

The ballast(s) is(are) designed for
** \/olts network system.

ne

ht

N/
24
VAN

This marking must be placed on the
main body of each headlamp
containing at least one gas discharge
light source and ballast.

The ballast(s) is(are) designed for a **
Volts network system.

None of the filament lamps which the
headlamp contains is designed for
a 24 Volts network system.
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Requirementsfor LED modules and headlampsincluding

L ED modules

1. General specifications

1.1. Each LED module sample submitted shall conforon the relevant
specifications of this Regulation when tested wiite supplied electronic
light source control-gear(s), if any.

1.2 LED module(s) shall be so designed as to lbet@memain in good working
order when in normal use. They shall moreover kikinio fault in design or
manufacture. A LED module shall be consideredaweehfailed if any one of
its LEDs has failed.

1.3. LED module(s) shall be tamperproof.

1.4. The design of removable LED module(s) shakieh that:

1.4.1. When the LED module is removed and repldmednother module provided
by the applicant and bearing the same light souncelule identification
code, the photometric specifications of the heaglaimall be met;

1.4.2. LED modules with different light source méaidentification codes within
the same lamp housing, shall not be interchangeable

2. Manufacture

2.1 The LED(s) on the LED module shall be equippéth suitable fixation
elements.

2.2. The fixation elements shall be strong and lfirsecured to the LED(s) and
the LED module.

3. Test conditions

3.1. Application

3.1.1. All samples shall be tested as specifiguhirmgraph 4. below.

3.1.2. The kind of light sources on a LED MODULEaBlbe light-emitting diodes
(LED) as defined in Regulation No. 48 paragraph12.7n particular with
regard to the element of visible radiation. Otkieds of light sources are not
permitted.

3.2. Operating conditions

3.2.1. LED module operating conditions

All samples shall be tested under the conditiors specified in
paragraph 6.1.3. of this Regulation. If not sgedifdifferently in this annex
LED modules shall be tested inside the headlampsiudsnitted by the
manufacturer.
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3.2.2.

3.3.

4.1.
4.1.1.

4.2.

Ambient temperature

For the measurement of electrical and photomettiaracteristics, the
headlamp shall be operated in dry and still atmesphat an ambient
temperature of 23 °C + 5 °C.

Ageing

Upon the request of the applicant the LED modullde operated for 48 h
and cooled down to ambient temperature beforeirsgattie tests as specified
in this Regulation.

Specific specifications and tests
Colour rendering
Red content

In addition to measurements as described in papag?. of this Regulation,
the minimum red content of the light of a LED maglubr headlamp
incorporating LED module(s) tested at 50 V shalkhbeh that:

780nm

JE.) V)
kred — A=610nm 005

jnge(x) V(A) dA

A=380nm

1\

where:

E«(A) (unit: W) is the spectral distribution of theddiance;

V(A) (unit: 1) is the spectral luminous efficiency;

A)  (unit: nm) is the wavelength.

This value shall be calculated using intervalsmé nanometre.

UV-radiation

The UV-radiation of a low-UV-type LED module shbi such that:
400nm

[ E.()SM) dA
Ky = —sonm <10°W/Im
k. jEe(A)V(A)dA

A=380nm

where
SQA)(unit: 1) is the spectral weighting function;
kmn = 683 Im/W is the maximum value of the luminoucafty of radiation.

(For definitions of the other symbols see paralgiji.1. above).
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Table UV

This value shall be calculated using intervalsoné nanometer. The UV-
radiation shall be weighted according to the valagsndicated in the Table
UV below:

Valuesaccordingto " IRPA/INIRC Guidelines on limits of exposureto ultraviolet radiation” .
Wavelengths (in nanometres) chosen arerepresentative; other values should beinterpolated.

A SM) A SQ) A S®)
250 0.430 305 0.060 355 0.000 16
255 0.520 310 0.015 360 0.000 13
260 0.650 315 0.003 365 0.000 11
265 0.810 320 0.001 370 0.000 09
270 1.000 325 0.000 50 375 0.000 077
275 0.960 330 0.000 41 380 0.000 064
280 0.880 335 0.000 34 385 0.000 530
285 0.770 340 0.000 28 390 0.000 044
290 0.640 345 0.000 24 395 0.000 036
295 0.540 350 0.000 20 400 0.000 030
300 0.300
4.3. Temperature stability
4.3.1. llluminance
4.3.1.1. A photometric measurement of the headlahatl be made after 1 minute of
operation for the specific function at the testpaipecified below. For these
measurements, the aim can be approximate but reustaintained for before
and after ratio measurements.
Test points to be measured:
Passing beam 50 V
Driving beam H -V
4.3.1.2. The lamp shall continue operation untibtpmetric stability has occurred.
The moment at which the photometry is stable isnéeff as the point in time
at which the variation of the photometric valudeiss than 3 per cent within
any 15 minute period. After stability has occurrelm for complete
photometry shall be performed in accordance wituirements of specific
device. Photometer the lamp at all test pointsiired for the specific device.
4.3.1.3. Calculate the ratio between the photome&st point value determined in
paragraph 4.3.1.1. and the point value determingeiagraph 4.3.1.2.
4.3.1.4. Once stability of photometry has been eaard, apply the ratio calculated
above to each of the remainder of the test pomtse¢ate a new photometric
table that describes the complete photometry basedne minute of
operation.
4.3.15. The illuminance values, measured after mieute and after photometric

stability has occurred, shall comply with the minm and maximum
requirements.
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4.3.2.

5.1.

5.2.

Colour

The colour of the light emitted measured after prieute and measured after
photometric stability has been obtained, as desdrib paragraph 4.3.1.2. of
this annex, shall both be within the required coloboundaries.

The measurement of the objective luminous flux L&ED module(s)
producing the passing beam shall be carried ofdlsvs:

The LED module(s) shall be in the configunatés described in the technical
specification as defined in paragraph 2.2.2. of tRiegulation. Optical
elements (secondary optics) shall be removed by dohnical Service at the
request of the applicant by the use of tools. Thiecedure and the
conditions during the measurements as describexvisall be described in
the test report.

Three LED modules of each type shall be subthiby the applicant with the
light source control gear, if applicable, and st instructions.

Suitable thermal management (e.g. heat sink) magrbeided, to simulate
similar thermal conditions as in the correspondiegdlamp application.

Before the test each LED module shall be agedaat fer 48 hours under the
same conditions as in the corresponding headlamplcapon.

In the case of use of an integrating sphere, thergpshall have a minimum
diameter of one meter, and at least ten times thdmum dimension of the

LED module, whichever is the largest. The flux sw@aments can also be
performed by integration using a goniophotometéhe prescriptions in the

CIE — Publication 84 — 1989, regarding the room gerature, positioning,

etc., shall be taken into consideration.

The LED module shall be burned in for approximathe hour in the closed
sphere or goniophotometer.

The flux shall be measured after stability has oy as explained in
paragraph 4.3.1.2. of this Annex.

The average of the measurements of the three sarplkeach type of LED
module shall be deemed to be its objective lumirfaus




