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National Foreword

The Ghana Standards Authority is the National Statutory Body responsible for the development
and promulgation of Ghana Standards.

The Ghana Standards Authority is a member of the African Organization for Standardization
(ARSO), the International Organization for Standardization (ISO) and an affiliate member of the
International Electrotechnical Commission (IEC).

This Ghana Standard is an identical adoption of the UNECE 112R00 Rev. 2 — 22 September 2010
- Uniform provisions concerning the approval of motor vehicle headlamps emitting an
asymmetrical passing beam or a driving beam or both and equipped with filament lamps and/or
light-emitting diode (LED) modules and lays down the essential requirements to which such motor
vehicle headlamps must conform.

Throughout the text of this standard, read “...this UNECE Regulation...” to mean “...this Ghana
Standard...”

The National Committee responsible for this standard (DGS 4112:2019) is the Technical
Committee on Automobile Standards (GSA/TC 05).

This is the 1% edition.

Users of this standard should note that the standard undergoes revision from time to time and
any references to it statutorily imply its latest edition.
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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.
1.3.7.

1.3.8.

1.4.

1.5.

1.6.

Administrative provisions

Scopé

This Regulation applies to headlamps for vehiclesategories L, M, N and
T2

Definitions

For the purpose of this Regulation,

“Lens’ means the outermost component of the headlamjt) (wvhich
transmits light through the illuminating surface;

“Coating” means any product or products applied in one arenfayers to the
outer face of a lens;

Headlamps of differenttypes’ mean 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;

Suitability for right-hand or left-hand tfiafor for both traffic systems;
The kind of beam produced (passing beamingrbeam or both);
The materials constituting the lenses amiing, if any;

The category of filament lamp used and/ce ttED module specific
identification code(s).

However, a device intended for the instalfabn the left side of the vehicle
and the corresponding device intended for the liasian on the right side of
the vehicle shall be considered to be of the sape t

Headlamps of differentClasses’ (A or B) mean headlamps identified by
particular photometric provisions.

The definitions given in Regulation No. 48 atsdseries of amendments in
force at the time of application for type approwall apply to this
Regulation.

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

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).

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 aeeiny Amendment 4).
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2. Application for approval of a headlamp

2.1. The application for approval shall be subrdittyy the owner of the trade
name or mark or by his duly accredited represemati shall specify:

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

2.1.2. Whether, if the headlamp is intended to jpl®va passing beam, it is
designed for both left-hand and right-hand trafficfor either left-hand or
right-hand traffic only;

2.1.3. If the headlamp is equipped with an adjustaeflector, the mounting
position(s) of the headlamp in relation to the gmbwand the longitudinal
median plane of the vehicle;

2.1.4. Whether it concerns a Class A or B headlamp;

2.1.5. The category of the filament lamp(s) usedjsted in Regulation No. 37 and
its series of amendments in force at the time pfiegtion for type approval,
and/or the light source module specific identificat code(s) for LED
modules, if available.

2.2. Every application for approval shall be accamigd by:

2.2.1. Drawings in triplicate in sufficient detaéd 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 shadlicate the space(s)
reserved for the approval mark and in case of LERIute(s) also the space
reserved for the specific identification code(sjref module(s);

2.2.1.1. If the headlamp is equipped with an adjist reflector, an indication of the
mounting position(s) of the headlamp in relationth@ ground and the
longitudinal median plane of the vehicle, if theatlamp is for use in that
(those) position(s) only;

2.2.2. A brief technical description including,thre case where headlamps are used
to produce bend lighting, the extreme positionediog to paragraph 6.2.8.
below. In the case of LED module(s) this shall irni:

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

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

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

2.2.3. Two samples of each type of headlamp, omeplea intended for the
installation on the left side of the vehicle andesample intended for the
installation of the right side of the vehicle.

2.2.4. For the test of plastic material of which tlnses are made:
2.24.1. Fourteen lenses;
2.2.4.1.1. Ten of these lenses may be replacedcetysamples of material at least

60 x 80 mm in size, having a flat or convex outgface and a substantially
flat area (radius of curvature not less than 300) imnthe middle measuring
at least 15 x 15 mm;
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2.24.1.2.

2.2.4.2.

2.2.5.

2.2.5.1.

2.2.5.2.

2.2.6.
2.3.

3.1

3.2.

3.3.

3.4.

3.5.
3.5.1.

3.5.2.

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 beeditin accordance with the
manufacturer's instructions.

For testing the ultraviolet (UV)-resistarafelight transmitting components
made of plastic material against UV radiation ofCLEnodules inside the
headlamp:

One sample of each of the relevant mat@sideing used in the headlamp or
one headlamp sample containing these. Each maseniaple shall have the
same appearance and surface treatment, if anyjtexsded for use in the
headlamp to be approved,;

The UV-resistance testing of internal malke to light source radiation is not
necessary if no LED modules other than low-UV-typespecified in Annex
10 of this Regulation are being applied or if psiens are taken, to shield
the relevant headlamp components from UV radiatog, by glass filters.

One electronic light source control geaapiplicable.

The materials making up the lenses and caatinfj 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 sysbeferred to in
paragraph 4; these spaces shall be indicated odr#veings referred to in
paragraph 2.2.1. above.

Headlamps equipped with passing beam designsatisfy the requirements
both of right-hand and of left-hand traffic shalas markings indicating the
two settings of the optical unit or LED module dretvehicle or of the
filament lamp on the reflector; these markings Isbahsist of the letters
“R/D” for the position for right-hand traffic anche letters “L/G” for the

position for left-hand traffic.

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@fahe lamp:

Shall bear the trade name or mark of thdiapp. This marking shall be
clearly legible and indelible;

Shall bear the specific identification calehe module. This marking shall
be clearly legible and indelible.

If the lens cannot be detached from the main lwddize headlamp, a unique markiagper
paragraph 4.2.%hall be sufficient.
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3.6.

4.1.
4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.4.1.

4.1.5.

4.2.

4.2.1.

This specific identification code shall comprise ttarting letters “MD” for
“MODULE” followed by the approval marking withouthe¢ circle as
prescribed in paragraph 4.2.1. below and in the c&veral non identical
light source modules are used, followed by additi@mymbols or characters.
This specific identification code shall be showrtia drawings mentioned in
paragraph 2.2.1. above. The approval marking doefave to be the same
as the one on the lamp in which the module is usetboth markings shall
be from the same applicant.

If an electronic light source control gear g¥his not part of a LED module is
used to operate a LED module(s), it shall be markatth 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 Regulatiorprapal shall be granted.

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

An approval number shall be assigned to eégod approved. lts first two
digits (at present 00) shall indicate the seriesmEndments incorporating
the most recent major technical amendments madeeté&regulation at the
time of issue of the approval. The same Contraddiady may not assign the
same number to another type of headlamp coveredidRegulation.

Notice of approval or of extension or refusawithdrawal of approval or
production definitely discontinued of a type of Hkenp pursuant to this
Regulation shall be communicated to the Partieshéo 1958 Agreement
applying this Regulation, by means of a form comfimg to the model in
Annex 1 to this Regulation, with the indications caemling to

paragraph 2.2.1.1.

If the headlamp is equipped with an adjist reflector and if this headlamp
is to be used only in mounting positions accordingthe indications in
paragraph 2.2.1.1. the applicant shall be obligethb Approval Authority to
inform the user in a proper way about the corremtiniing position(s).

In addition to the mark prescribed in paaghr3.1., an approval mark as
described in paragraphs 4.2. and 4.3. below sllbffixed in the spaces
referred to in paragraph 3.2. above to every heggleonforming to a type

approved under this Regulation.

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

An international approval mark, comprising:
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4.2.1.1. A circle surrounding the letter “E” folled by the distinguishing number of
the country which has granted apprdyal

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

4.2.2. The following additional symbol (or symbols)

4.2.2.1. On headlamps meeting left-hand trafficzirements only, a horizontal arrow

pointing to the right of an observer facing thediamp, i.e. to the side of the
road on which the traffic moves;

4.2.2.2. On headlamps designed to meet the regeimsmof both traffic systems by
means of an appropriate adjustment of the settfrifpeo optical unit or the
filament lamp or LED module(s), a horizontal arraith a head on each end,
the heads pointing respectively to the left anthéoright;

4.2.2.3. On headlamps meeting the requirementhi®fRegulation in respect of the
passing beam only, the letters “C” for Class A taang or “HC” for Class B
headlamp;

4.2.2.4. On headlamps meeting the requirementhi®fRegulation in respect of the
driving beam only, the letters “R” for Class A h&adp or “HR” for Class B
headlamp;

4.2.2.5. On headlamps meeting the requirementsi®Regulation in respect of both

the passing beam and the driving beam, the lett€®” for Class A
headlamp or “HCR” for Class B headlamp;

4.2.2.6. On headlamps incorporating a lens of iglastaterial, the group of letters
“PL” to be affixed near the symbols prescribed srggraphs 4.2.2.3. to
4.2.2.5. above;

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

driving beam, an indication of the maximum lumindaniensity expressed by
a reference mark, as defined in paragraph 6.3.3bkPw, placed near the
circle surrounding the letter “E”;

In the case of grouped or reciprocally incorpatadeving beam headlamps,
indication of the maximum luminous intensity of tdeiving beams as a
whole shall be expressed as above.

1 for Germany, 2 for France, 3 for Italy, 4 for thetNerlands, 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 &get, 22 for the Russian Federation, 23 for
Greece, 24 for Ireland, 25 for Croatia, 26 for 8lma, 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 bifpprovals are granted by its Member States
using their respective ECE symbol), 43 for Japdn(vacant), 45 for Australia, 46 for Ukraine, 47 fo
South Africa, 48 for New Zealand, 49 for Cyprus,f60Malta, 51 for the Republic of Korea, 52 for
Malaysia, 53 for Thailand. 54 and 55 (vacant) a@dds Montenegro. Subsequent numbers shall be
assigned to other countries in the chronologicdépm which they ratify or accede to the Agreement
Concerning the Adoption of Uniform Technical Prgstions for Wheeled Vehicles, Equipment and
Parts which can be Fitted and/or be Used on Wheaédbitles and the Conditions for Reciprocal
Recognition of Approvals Granted on the Basis ekthPrescriptions, and the numbers thus assigned
shall be communicated by the Secretary-Generdleotnited Nations to the Contracting Parties to
the Agreement.
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4.2.3.

4.2.3.1.

4.2.3.2.

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.

In every case the relevant operating mods whiring the test procedure
according to paragraph 1.1.1.1. of Annex 4 and ghemitted voltage(s)
according to paragraph 1.1.1.2. of Annex 4 shaBtimilated on the approval
forms and on the communication forms transmittethéocountries which are
Contracting Parties to the Agreement and whichyaghps Regulation.

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

On headlamps meeting the requirementsief Regulation which are so
designed that the filament or LED module(s) prodgdhe principal passing
beam shall not be lit simultaneously with that ofy ather lighting function
with which it may be reciprocally incorporated: alplique stroke (/) shall be
placed behind the passing lamp symbol in the agbronark.

On headlamps equipped with filament laamb meeting the requirements of
Annex 4 to this Regulation only when supplied vétkioltage of 6 V or 12 V,
a symbol consisting of the number 24 crossed ouarbyblique cross (x),
shall be placed near the filament lamp holder.

The two digits of the approval number (ag¢sent 00) which indicate the
series of amendments incorporating the most reaemfor technical
amendments made to the Regulation at the timesagisf the approval and,
if necessary, the required arrow may be markededoghe above additional
symbols.

The marks and symbols referred to in papiggat.2.1. to 4.2.3. above shall
be clearly legible and be indelible. They may ba&cptl 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 vehiatewhen a movable part
such as the hood is opened.

Arrangement of the approval mark
Independent lamps

Figures 1 to 10 of Annex 2 to this Regulation givamples of arrangements
of the approval mark with the above-mentioned &ofaitl symbols.

Grouped, combined or reciprocally incorpaddmps

Where grouped, combined or reciprocallgoiporated lamps have been
found to comply with the requirements of severalgitations, a single
international approval mark may be affixed, comsist of a circle
surrounding the letter “E” followed by the distinghing number of the
country which has granted the approval, and an ayaprnumber. This
approval mark may be located anywhere on the gdupembined or
reciprocally incorporated lamps, provided that:

It is visible as per paragraph 4.2.5.;

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 lamprgpriate 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:
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4.3.2.2.1. Either on the appropriate light-emittswgface,

4.3.2.2.2. Or in a group, in such a way that eaththe grouped, combined or
reciprocally incorporated lamps may be clearly tderd (see four possible
examples in Annex 2).

4.3.2.3. The size of the components of a singleagb 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.

4.3.2.4. An approval number shall be assigned th dgpe approved. The same
Contracting Party may not assign the same numbeanimther type of
grouped, combined or reciprocally incorporated lamgpvered by this
Regulation.

4.3.2.5. Figure 11 of Annex 2 to this Regulationegi examples of arrangements of
approval marks for grouped, combined or reciprgcaicorporated lamps
with all the above-mentioned additional symbols.

4.3.3. Lamps, the lens of which are used for déffétypes of headlamps and which
may be reciprocally incorporated or grouped witheoiamps

The provisions laid down in paragraph 4.3.2. abareeapplicable.

4.3.3.1. In addition, where the same lens is ustesl,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¥éncannot be separated
from the lens, also comprises the space describpdragraph 3.2. above and
bears the approval marks of the actual functions.

If different types of headlamps comprise the samaén body, the latter may
bear the different approval marks.

4.3.3.2. Figure 12 of Annex 2 to this Regulationegi examples of arrangements of
approval marks relating to the above case.

B. Technical requirements for headlamps

5. General specifications

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

5.2. Headlamps shall be so made as to retain theiscribed photometric

characteristics and to remain in good working ongtlaen in normal use, in
spite of the vibrations to which they may be sutgdc

5.2.1. Headlamps shall be fitted with a device énglthem to be so adjusted on
the vehicles as to comply with the rules applicablehem. Such a device
need not be fitted on units in which the reflecod the diffusing lens cannot
be separated, provided the use of such units iBneshto vehicles on which
the headlamp setting can be adjusted by other means

Where a headlamp providing a principal passingmbemd a headlamp
providing a driving beam, each equipped with itsxdilament lamp or LED

® Technical requirements for filament lamps: seeuR&ipn No. 37.

11
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5.2.2.

5.3.
53.1.

5.3.1.1.

53.1.2.

5.3.2.

5.3.2.1.

5.3.2.2.

5.3.2.3.

5.4.

module(s), the adjusting device shall enable thecjpal passing beam and
the driving beam to be adjusted individually.

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

The headlamp shall be equipped with:

Filament lamp(s) approved according to Ragri No. 37. Any filament

lamp covered by Regulation No. 37 may be used,igealvthat no restriction

on the use is made in Regulation No. 37 and iiesef amendments in force
at the time of application for type approval.

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

The filament lamp holder shall conformthie characteristics given in IEC
Publication 60061. The holder data sheet relevaiité category of filament
lamp used, applies.

and/or LED module(s):

Electronic light source control gear(sagplicable, shall be considered to be
part of the headlamp; they may be part of the LE®inte(s);

The headlamp, if equipped with LED modulaesd the LED module(s)
themselves shall comply with the relevant requinetmespecified in
Annex 10 of this Regulation. The compliance witke tequirements shall be
tested.

The total objective luminous flux of alED modules producing the principal
passing beam and measured as described in paragrarAnnex 10 shall
be equal or greater than 1,000 lumens.

Headlamps designed to satisfy the requirenteotts of right hand and of left
hand traffic may be adapted for traffic on a gig@fe of the road either by an
appropriate initial setting when fitted on the \@dior by selective setting by
the user. Such initial or selective setting maysistn for example, of fixing
either the optical unit at a given angle on theislehor the filament lamp or
LED module(s) producing the principal passing bean a given
angle/position in relation to the optical unit. dii cases, only two different
and clearly distinct settings, one for right hamdl @ne for left-hand traffic,
shall be possible, and the design shall precluddviartent shifting from one
setting to the other or setting in an intermedjaisition. Where two different
setting positions are provided for the filament parar LED module(s)
producing the principal passing beam, the compenéot attaching the
filament lamp or LED module(s) producing the prpadipassing beam to the
reflector must be so designed and made that, ih ehits two settings, this
filament lamp or LED module(s) will be held in pisn with the precision
required for headlamps designed for traffic on oohe side of the road.
Conformity with the requirements of this paragregtall be verified by
visual inspection and, where necessary, by aitéagf

® A headlamp is regarded as satisfying the requinésref 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.

12
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5.5.

5.6.

5.7.

5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.8.

5.8.1.

Complementary tests shall be done accorditigetoequirements of Annex 4
to ensure that in use there is no excessive changehotometric
performance.

Light transmitting components made of plastiaterial shall be tested
according to the requirements of Annex 6.

On headlamps designed to provide alternatelsiving beam and a passing
beam, or a passing beam and/or a driving beam ris$itp become bend
lighting, any mechanical, electromechanical or ottevice incorporated in
the headlamp for these purposes shall be so cotesdrthat:

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

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

(b)  Forego the test if the headlamp presented kg dpplicant is
accompanied by a test report, issued by a Techn8mvice
responsible for approval tests for headlamps ofstivee construction
(assembly), confirming compliance with this requment.

In the case of failure, the illumination abdhe line H-H shall not exceed the
values of a passing beam according to paragrapld.6.® addition, on
headlamps designed to provide a passing and/aviaglbeam to become a
bend lighting, a minimum illumination of at least shall be fulfilled in
test point 25 V (VV line, D 75 cm).

When performing the tests to verify compliancehvtliese requirements, the
Technical Service responsible for approval tes#dl sbfer to the instructions
supplied by the applicant.

Either the principal passing beam or thevingi beam shall always be
obtained without any possibility of the mechanisiwpping in between two
positions;

The user cannot, with ordinary tools, chatige shape or position of the
moving parts.
lllumination configuration for different traéfconditions

In the case of headlamps designed to meeetuirements of traffic moving

on one side of the road (either right or left) ordppropriate measures shall
be taken to prevent discomfort to road-users iountry where traffic moves

on the side of the road opposite to that of thentgufor which the headlamp

was designed Such measures may be:

(@)  Occulting a part of the outer headlamp lens;are
(b)  Downward movement of the beam. Horizontal nmoeast is allowed,;

(c)  Any other measure to remove or reduce the asnical part of the
beam.

” Instructions on the installation of lamps fitteittwthe measures are given in Regulation No. 48.

13
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5.8.2.

5.8.2.1.

5.8.2.2.

5.9.

6.1.
6.1.1.

6.1.2.

6.1.3.

6.1.4.

6.1.5.

Following the application of this (these) asere(s) the following
requirements regarding illumination shall be methwtihe adjustment left
unchanged compared to that for the original traffrection:

Passing beam designed for right-handdraffd adapted to left-hand traffic:
at 0.86D-1.72L at least 3 lux

at 0.57U-3.43R not more than 1.0 lux

Passing beam designed for left-hand trafid adapted to right-hand traffic:
at 0.86D-1.72R at least 3 lux

at 0.57U-3.43L not more than 1.0 lux

In case of a passing beam headlamp incorpgratilight source or LED
module(s) producing the principal passing beamteandng a total objective
luminous flux which exceeds 2,000 lumen a refereslall be made in
item 9. of the communication form in Annex 1. THgextive luminous flux
of LED modules shall be measured as describedragpaph 5. of Annex 10.

Illumination

General provisions

Headlamps shall be so made that they gieguate illumination without
dazzle when emitting the passing beam, and goawhiiation when emitting
the driving beam. Bend lighting may be produced dwtivating one
additional filament light source or one or more LEDdule(s) being part of
the passing beam headlamp.

The illumination produced by the headlamglldte determined by means of
a flat vertical screen set up 25 m forward of teadiamp, at right angles to
its axes as shown in Annex 3 to this Regulatior; tst screen shall be
sufficiently wide to allow examination and adjustmhef the “cut-off’ of the
passing beam over at least 5° on either side o¥/tkdine.

Apart from LED module(s), the headlamps Ishalchecked by means of an
uncoloured standard (étalon) filament lamp desigioeda rated voltage of

12 V. During the checking of the headlamp, the agdt at the terminals of
the filament lamp shall be regulated so as to abtia¢ reference luminous
flux as indicated for each filament lamp at theevaint data sheet of
Regulation No. 37. The headlamp shall be considaceéptable if it meets

the requirements of paragraph 6. with at leaststandard (étalon) filament
lamp, which may be submitted with the headlamp.

LED module(s) shall be measured at 6.3 V2 Y3or 28.0 V respectively, if
not otherwise specified within this Regulation. LEIbdule(s) operated by
an electronic light source control gear, shall lmasured as specified by the
applicant.

The values obtained by the LED module(s) shalinogtiplied by a factor of
0.7 prior to check for compliance.

In the case of headlamps equipped with LE#dlute(s) and filament lamps,
the part of the headlamp with filament lamp(s) kbal tested according to
paragraph 6.1.3. and the part of the headlamp MR module(s) shall be
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evaluated according to the provisions of paragmdh4. and then added to
the previous result obtained from the filament léshpested.

6.2. Provisions concerning passing beams

6.2.1. The luminous intensity distribution of thengipal passing beam headlamp
shall incorporate a “cut-off” (see Figure 1), whighables the headlamp to be
adjusted correctly for the photometric measuremants$ for the aiming on
the vehicle.

The “cut-off” shall provide:
(a) For right hand traffic beams:
0] A straight “horizontal part” towards the left;
(i)  Araised “elbow — shoulder” part towards thght.
(b)  For left hand traffic beams:
0] A straight “horizontal part” towards the right;
(i)  Araised “elbow - shoulder” part towards thedtl
In each case the “elbow-shoulder” part shall rengbarp edge.

6.2.2. The headlamp shall be visually aimed by reeaf the “cut-off” (see
Figure 1) as follows:

6.2.2.1. For vertical adjustment: the horizontat g the “cut-off” is moved upward
from below line B and adjusted to its nominal piositone per cent (25 cm)
below the H-H line;

<

Figure 1
V A (13 vl
| Shoulder
Cmbow > | “Cutoff
:
1% D E
:
1 02D
B — : B
..... = TR — S D S R —
i s
Nominal i
cutoff !
position |—> -
o - Horizontal aiming tolerance
Vertical aiming tolerance 0.5 !
A

Note: The scales are different for vertical and horiabhnes.
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6.2.2.2.

6.2.2.3.

6.2.2.4.

6.2.3.

For horizontal adjustment: the “elbow -ewdder” part of the “cut-off” shall
be moved:

For right hand traffic from right to left and shak horizontally positioned
after its movement so that:

(@  Above the line 0.2° D its “shoulder” shall reotceed the line A to the
left;

(b)  The line 0.2° D or below its “shoulder” showlss the line A; and
(c)  The kink of the “elbow” should be primarily ¢ine V-V line;
or

For left hand traffic from left to right and shdle horizontally positioned
after its movement so that:

(@)  Above the line 0.2 D its “shoulder” shall noiceed the line A to the
right;

(b)  Onthe line 0.2° or below its “shoulder” crdks line A; and

(c)  The kink of the “elbow” should be primarily ¢ine V-V line;

Where a headlamp so aimed does not meetetfjuirements set out in
paragraphs 6.2.4. to 6.2.6. and 6.3., its alignmeay be changed, provided
that the axis of the beam is not displaced:

Horizontally from line A by more than:

(@  0.5°tothe left or 0.75° to the right, forhitghand traffic; or
(b)  0.5°tothe right or 0.75° to the left, fortiéfand traffic; and
Vertically not more than 0.25° up or down fromeliB.

If, however, vertical adjustment cannot gerformed repeatedly to the
required position within the tolerances describeg@aragraph 6.2.2.3. above,
the instrumental method of Annex 9, paragraphsd. 3 shall be applied to
test compliance with the required minimum qualifytiee “cut-off” and to
perform the vertical and horizontal adjustmenthaf beam.

When so aimed, the headlamp, if its apprisvabught solely for provision of

a passing beatn need comply only with the requirements set out in
paragraphs 6.2.4. to 6.2.6. below; if it is inteshde provide both a passing
beam and a driving beam, it shall comply with teguirements set out in
paragraphs 6.2.4. to 6.2.6. and 6.3.

8 Such a special “passing beam” headlamp may incatpa driving beam not subject to requirements.

16
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6.2.4. The illumination produced on the screenhegypassing beam shall meet the
following requirements:
Point on measuring screen Required illumination in lux
Headlamps for Headlamps for ClassA ClassB
right-hand traffic left-hand traffic headlamp headlamp
Point B 50 L Point B 50 R _ 84 <0.4
Point 75 R Point 75 L _% >12
Point 75 L Point 75 R _42 <12
Point 50 L Point 50 R 45 <15
Point 50 R Point 50 L B >12
Point 50 V Point 50 V - )
Point 25 L Point 25 R _35 >2
Point 25 R Point 25 L _35 >2
Any point in zone lll <0.7 <0.7
Any point in zone IV >2 >3
Any point in zone | <20 <2E*
* E is the actually measured value in points 5@&8&pectively 50 L
6.2.5. There shall be no lateral variations detnitakto good visibility in any of the
zones |, II, lll and IV.
6.2.6. The illumination values in zones “A” and “Bfs shown in figure C in

Annex 3 shall be checked by the measurement oplistometric values of
points 1 to 8 on this figure; these values shallithin the following limits:

1+ 2 + 3 >0.3lux, and
4 +5 + 6_>0.6lux, and
0.7 lux>7 > 0.1 lux and
0.7 lux>8 > 0.2 lux

6.2.7. Headlamps designed to meet the requiremehtboth right-hand and
left-hand traffic must, in each of the two settimgsitions of the optical unit
or LED module(s) producing the principal passingrbeor of the filament
lamp, meet the requirements set forth above forctiveesponding direction
of traffic.

6.2.8. The requirements in paragraph 6.2.4. abtvadl also apply to headlamps
designed to provide bend lighting and/or that idelthe additional light source
or LED module(s) referred to in paragraph 6.2.h2he case of a headlamp
designed to provide bend lighting its alignment rbaychanged, provided that
the axis of the beam is not displaced verticallyroye than 0.2°.

® lllumination values in any point of zones A andvihich also lies within zone 111, shall not exceed
0.7 lux.

17
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6.2.8.1.
6.2.8.1.1.

6.2.8.1.2.

6.2.8.1.3.

6.2.9.

6.2.9.1.

6.2.9.2.

6.2.9.3.

6.3.
6.3.1.

6.3.2.

6.3.3.

18

If bend lighting is obtained by:

Swivelling the passing beam or movingZomtally the kink of the elbow of

the cut-off, the measurements shall be carried aftér the complete
headlamp assembly has been reaimed horizontally, B/ means of a
goniometer;

Moving one or more optical parts of theadlamp without moving
horizontally the kink of the elbow of the cut-offfpeasurements shall be
carried out with these parts being in their extre&perating position;

Means of one additional filament ligbtie or one or more LED module(s)
without moving horizontally the kink of the elbowf ahe cut-off,
measurements shall be carried out with this lightree or LED module(s)
activated.

Only one filament light source or one or enbED module(s) are permitted
for the principal passing beam. Additional lighusmes or LED modules are
permitted only as follows (see Annex 10):

One additional light source according gg&ation No. 37 or one or more
additional LED module(s) may be used inside thesipgsbeam headlamp to
contribute to bend lighting;

One additional light source according ®giation No. 37 and/or one or
more LED module(s), inside the passing beam hegglamy be used for the
purposes of generating infrared radiation. It/tekgll only be activated at the
same time as the principal light source or LED nie(). In the event that
the principal light source or (one of) the prindip&D module(s) fails, this
additional light source and/or LED module(s) shellautomatically switched
off;

In the event of failure of an additionigrhent light source or one or more
additional LED module(s), the headlamp shall caminto fulfil the
requirements of the passing beam.

Provisions concerning driving beams

In the case of a headlamp designed to pecxidriving beam and a passing
beam, measurements of the illumination producedthen screen by the
driving beam shall be taken with the same headlatignment as for
measurements under paragraphs 6.2.4. to 6.2.6.eplovthe case of a
headlamp providing a driving beam only, it shalldmeadjusted that the area
of maximum illumination is centred on the pointinfersection of lines H-H
and V-V; such a headlamp need meet only the regeinés referred to in
paragraph 6.3. Where more than one light sourceséd to provide the
driving beam, the combined functions shall be useddetermine the
maximum value of the illumination (EM).

Irrespective of the type of light source QLEnodule(s) or filament light
source(s)) used to produce the principal passiagibseveral light sources:

(a) Either filament light sources listed in RegidatNo. 37; or
(b)  LED module(s) may be used for each individuatidg beam.

The illumination produced on the screenhgydriving beam shall meet the
following requirements.
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6.3.3.1.

6.3.3.1.1.

6.3.3.1.2.

6.3.3.2.

6.4.

6.4.1.

6.4.2.

6.4.3.

6.4.4.

6.4.5.

The point of intersection (HV) of lines &hd vv shall be situated within the
isolux 80 per cent of maximum illumination. This xiraum value (EM)
shall not be less than 32 lux for Class A headlaemps 48 lux for Class B
headlamps. The maximum value shall in no circuntaarexceed 240 lux; in
addition, in the case of a combined passing andindri headlamp, this
maximum value shall not be more than 16 times Hhenination measured
for the passing beam at point 75 R (or 75 L).

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

Im =0.625

The reference mark (f) of this maximum intensity, referred to in
paragraph 4.2.2.7. above, shall be obtained byetlie

|
Iy =M= 0,208E,,
3
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 toethright and left, the illumination
shall be not less than 16 lux for Class A headlamg 24 lux for Class B
headlamp up to a distance of 1.125 m and not lems 4 lux for Class A
headlamp and 6 lux for Class B headlamp up totamtie of 2.25 m.

In the case of headlamps with adjustable ctftethe requirements of
paragraphs 6.2. and 6.3. are applicable for eaamtimg position indicated
according to paragraph 2.1.3. For verification tbkkowing procedure shall
be used:

Each applied position is realized on thé gesiometer with respect to a line

joining the centre of the light source and point W a aiming screen. The
adjustable reflector is then moved into such atmwsithat the light pattern
on the screen corresponds to the aiming presonptid paragraphs 6.2.1. to
6.2.2.3. and/or 6.3.1.;

With the reflector initially fixed accordirtg paragraph 6.4.1., the headlamp
must meet the relevant photometric requiremenfaaddgraphs 6.2. and 6.3.;

Additional tests are made after the reflebts been moved vertically2% or

at least into the maximum position, if less thanf@m its initial position by
means of the headlamps adjusting device. Haviraimed the headlamp as a
whole (by means of the goniometer for example) hie torresponding
opposite direction the light output in the followindirections shall be
controlled and lie within the required limits:

Principal passing beam: points HV and 75 R (#Bdpectively);
Driving beam: [ and point HV (percentage ofsE

If the applicant has not indicated more tlem@ mounting position, the
procedure of paragraphs 6.4.1. to 6.4.3. shall dgeated for all other
positions;

If the applicant has not asked for specialming positions, the headlamp
shall be aimed for measurements of paragraphs &hd. 6.3. with the
headlamps adjusting device in its mean positione Hdditional test of
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6.5.

7.1.

9.1.

9.1.1.

9.1.2.

9.2.

9.3.

10.

10.1.

paragraph 6.4.3. shall be made with the reflectoved into its extreme
positions (instead of2°) by means of the headlamps adjusting device.

The screen illumination values mentioned irageaphs 6.2.4. to 6.2.6. and
6.3. above shall be measured by means of a photpter, the effective area
of which shall be contained within a square of 65 side.

Colour

The colour of the light emitted shall be white

Gauging of discomfort

The discomfort caused by the passing beam of hegmdl shall be gaug¥d
Further administrative provisions

Modification of the headlamp type and extensn of approval

Every modification of the headlamp type shak notified to the
Administrative Department which approved the heaglatype. 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 TéxddnService responsible for
conducting the tests.

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

The Competent Authority issuing the extensibrapproval shall assign a
series number to each communication form drawnaagsfich an extension
and inform thereof the other Parties to the 1958e&ment applying this
Regulation by means of a communication form confogrto the model in

Annex 1 to this Regulation.

Conformity of production

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

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

10 This requirement will be the subject of a recomdaion to administrations.
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10.2.

10.3.

10.4.

10.5.
10.6.

11.

11.1.

11.2.

12.

13.

14.

14.1.

The minimum requirements for conformity obguction control procedures
set fourth in Annex 5 to this Regulation shall leenplied with.

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

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

Headlamps with apparent defects are disredard

The reference mark is disregarded.

Penalties for non-conformity 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 ajpgjythis 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 ceasesmanufacture a type of
headlamp approved in accordance with this Regulatie shall so inform the
authority which granted the approval. Upon recejvithe relevant
communication, that authority shall inform theréb& other Parties to the
1958 Agreement applying this Regulation by meansa afommunication
form conforming to the model in Annex 1 to this Ridion.

Names and addresses of technical servicespensible 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 atod which forms
certifying approval or extension or refusal or withwal of approval, or
production definitively discontinued, issued in@tltountries, are to be sent.

Transitional provisions

As from the official date of entry into foroé Supplement 8, no Contracting
Party applying this Regulation shall refuse to grapprovals under this
Regulation as amended by Supplement 8 to the afigiersion of the

Regulation.
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14.2.

14.3.

14.4.

14.5.

As from 24 months from the entry into fordeSmpplement 8, Contracting

Parties applying this Regulation shall grant appt®wnly if the headlamp

type to be approved meets the requirements oRégulation as amended by
Supplement 8 to the original version of the Regaoitat

Approvals granted under the preceding supgiésnto this Regulation shall
remain valid.

Contracting Parties applying this Regulasball continue to grant approvals
on the basis of the preceding supplements to teiguRtion, provided that
the headlamps are intended as replacements fogfiti vehicles in use.

Contracting Parties applying this Regulatigimall not refuse to grant
extensions of approvals to the preceding supplesrterthis Regulation.
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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..... Extension No.....
1. Trade name or mark of the deviCe: ........cooooiiiiiiieee e
2. Manufacturer's name for the type of deviCe:...........uvuviiiiiiiiiiiiiiiieeeeeeeeee,
3. Manufacturer's name and addreSS: ... e e
4, If applicable, name and address of manufacturepresentative: ..............cccccoevvveeee.
5. Submitted for @pProval ON: ...
6. Technical Service responsible for conductingaygl testS: ........ccccvveiieiieeeieeeneenn.n.
7. Date of report issued by that SEIVICE: ..........uuuiiiiiiiiiiiiiiiie e
8. Number of report issued by that SErviCe: ..o,

1

Distinguishing number of the country which hasngea/refused/withdrawn approval (see the

provisions of the Regulation concerning approval).
2 Strike out which does not apply.
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3

9.

10.
11.
12.
13.
14,
15.
16.

Brief description:

Category as described by the relevant marking..............coccceeveveveveeeereeeenennenns

Measures according to paragraph 5.8. of this Reigal: ..............ccccoveiiviiiviiiiinnn.

Number and specific identification code(s) of LEDdmIE(S) .......ccccceeevviiviiiiiinnnnins
Number and specific identification code(s) of elentc light source control gear(s)

Total objective luminous flux as described in paap 5.9. exceeds 2,000 lumen:
yes/no/does not apgly

The adjustment of the cut-off has been determinetiam/25 m/does not apgly

The determination of the minimum sharpness of the-bff” has been carried out
at: 10 m/25 m/does not apply

AppProval Mark POSITION: ........ccuuveiiiieetie et
Reason(s) for extension of approval: ...
Approval granted/extended/refused//Withdrawn................cccocveveveveveeeseerenan
PLACE: .o e e e e e
I [0 1= LSRR

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

Indicate the appropriate marking selected fromligidoelow:

C,

C,

C/PL,

C, C, R, RPL CR, CRCR, C/R, CIR, CIR, C/, CIC/,

PL, CPL, CPL, CRPL, CRPLCRPL, C/RPL, C/RPL, C/RPL,
—

—> -—> -—> —> -
C/PL, C/PL
—> -

HC, HC, HC, HR, HR PL, HCR, HCR, HCR, HC/RC/R, HC/R, HC/, HC/, HC/

— <> - - - - — <>,

HC PL, HC PL, HC PL, HCR PL, HCR PL, HCR PHC/R PL, HC/R PL, HC/R PL,
—> —

- - — -

HC/PL, HC/PL, HC/PL

— -
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Examples of arrangement of approval marks
Figure 1 Figure 2
<3R%kf FﬂDR
a/3

N/

\/

@ @

243 1» 243

a=8mm

The headlamp bearing one of the above approval sriaak been approved in the
Netherlands (E 4) pursuant to Regulation No. 11@eumpproval number 243, meeting the
requirements of this Regulation in its originalrfo(00). The passing beam is designed for
right-hand traffic only. The letters CR (Figureidglicate that it concerns a Class A passing
and driving beam and the letters HCR (Figure 2jciatg that it concerns a Class B passing
and driving beam.

The figure 30 indicates that the maximum luminauerisity of the driving beam is
between 86250 and 101250 candelas.

Note: The approval number and additional symbols shalplaced close to the circle and
either above or below the letter “E”, or to thehtigr left of that letter. The digits of the
approval number shall be on the same side of tter [&£” and face in the same direction.

The use of Roman numerals as approval numbersdheuhvoided so as to prevent
any confusion with other symbols.
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Figure 3 Figure 4a

CR HCR

00

30 30
2493 2493

Figure 4b

00 HCR 30 2493
i

The headlamp bearing the above approval mark ntbetsequirements of this
Regulation in respect of both the passing beanttndriving beam and is designed:

00
—

Figure 3: Class A for left hand traffic only.

Figures 4a and 4b: Class B for both traffic systeypsneans of an appropriate adjustment
of the setting of the optical unit or the filaméginp on the vehicle.
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Figure 5 Figure 6

CPL HC PL
00 00

-

2493 2493

The headlamp bearing the above approval mark isadlamp incorporating a lens
of plastic material meeting the requirements of tRegulation in respect of the passing
beam only and is designed:

Figure 5: Class A for both traffic systems.

Figure 6: Class B for right-hand traffic only.

Figlu-ria é Figure 8
0 0OR
—

30
2493 2493

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

Figure 7: Class B in respect of the passing beay amd is designed for left-hand traffic
only.

Figure 8: Class A in respect of the driving beary.on
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Figure 9 Figure 10

HC/R PL HC/ PL
00 00

30
2493 2493

Identification of a headlamp incorporating a lerisptastic material meeting the
requirements of this Regulation:

Figure 9: Class B in respect to both the passiregrband driving beam and designed for
right-hand traffic only.

Figure 10: Class B in respect to the passing besgnand designed for right-hand traffic
only.

The passing beam shall not be operated simultahewith the driving beam and/or
another reciprocally incorporated headlamp.
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Figure 11
Simplified marking for grouped, combined or reciprocally incorporated lamps

(The vertical and horizontal lines schematize thepge of the light-signalling device. They

are not part of the approval mark).
© >

17120
Model A
02A 00 HCRPL [02BPL|01 1a

02A 00HCRPL 02BPL 01 1a

—_— -

Model B @ 30

17120

A] HCR [B[1a
02 PL | PL| 01
Model C |90, |02
© »
17120

02A @ 30 17120 O00HCR PL 02BPL 01 1a
—_—

-

Model D
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30

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

A front position lamp approved in accordance with the 02 series of aments to
Regulation No. 7,

A headlamp, Class B, with a passing beam designed for rightt left-hand traffic and a
driving beam with a maximum intensity comprisedweEsn 86 250 and 101 250 candelas
(as indicated by the number 30), approved in a@ared with the requirements of this
Regulation in its original form (00) and incorponafta lens of plastic material,

A front fog lamp approved in accordance with the 02 series of amentBrto Regulation
No. 19 and incorporating a lens of plastic material

A front direction indicator lamp of category la approved in accordance with thedies
of amendments to Regulation No. 6.

Figure 12
Lamp reciprocally incorporated with a headlamp
Example 1
30 A HCRPL CRPL
12.5 02 ~ 00 “00

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 B, with a passing beangded for both traffic systems
and a driving beam with a maximum luminous intgnsibmprised between
86 250 and 101 250 candelas (as indicated by theébeu30), approved in
Germany (E1) in accordance with the requirementthisf Regulation in its
original form (00),

which is reciprocally incorporated with

A front position lamp approved in accordance withe t02 series of
amendments to Regulation No. 7;

Or A headlamp, Class A, with a passing beam dedidoeboth traffic systems
and a driving beam with a maximum luminous intgnsibmprised between
33 750 cd and 45 000 cd (as indicated by the numBes), approved in
Germany (E1) in accordance with the requirementthisf Regulation in its
original form (00),

which is reciprocally incorporated with
The same front position lamp as above;

Or Even either of the above-mentioned-headlampsoapd as a single lamp.
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The main body of the headlamp shall bear the oalighapproval number, for instance:
Example 2
A HCRPL HCRPL CR PL A CRPL
02 00 00 00 02 00

17120 17120 17122 17122

00 HCRPL 20 00 HR PL 10

@30

81151

The above example corresponds to the marking efig of plastic material used in a
unit of two headlamps approved in France (E2) urggroval number 81151, consisting
of:

A headlamp, Class B, emitting a passing beam amllivding beam with a maximum
luminous intensity between x and y candelas, mgetie requirements of this Regulation,
and

A headlamp, Class B, emitting a driving beam desigfor both traffic systems with a
maximum luminous intensity between w and z candefeseting the requirements of this
Regulation, the maximum luminous intensities of th&ing beams as a whole being
comprised between 86 250 and 101 250 candelas.

Figure 13
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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Measuring screen

Figure A
Headlamp for right-hand traffic

(Dimension in mm with scree

n at 25 m distance)
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Figure B
Headlamp for left-hand traffic

(Dimension in mm with screen at 25 m distance)

Standard European beam
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Figure C
"
: x 3 ..... +1750 mm
Zone A
4 5 6 ] o BT
Zone B
h 7 8 h
- 3500 mm - 1750 mm 0 +1750 mm +3500 mm

Note: Figure C shows the measuring points for righteh&maffic. Points 7 and 8 move to their correspagdi
location at the right-hand side of the picturel&st-hand traffic
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Tests for stability of photometric performance ofheadlamps
In operation

1.1.1.

Tests on complete headlamps

Once the photometric values have been measuredrdamgoto the
prescriptions of this Regulation, in the point B,y for driving beam and in
points HV, 50 R, B 50 L for passing beam (or HV, BOB 50 R for
headlamps designed for left-hand traffic) a comgpletadlamp sample shall
be tested for stability of photometric performarnceoperation. “Complete
headlamp” shall be understood to mean the comjdetg itself including
those surrounding body parts and lamps which cfldence its thermal
dissipation.

The tests shall be carried out:

(@) In a dry and still atmosphere at an ambient perature of
23°C +5°C, the test sample being mounted on a base re piregtme
correct installation on the vehicle;

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

The measuring equipment shall be equivalent to ukatl during headlamp
type approval tests.

The test sample shall be operated without beingnaismted 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 agilled in paragraph 1.1.1.
and checked as prescribed in paragraph 1.1.2.

Test procedure

The headlamp shall be operated for a period aowitd the specified time,
so that:

1 For the test schedule see Annex 8 to this Regulati
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1.1.1.1.

(@)

(b)

(©

(d)

In the case where only one lightingcfion (driving or passing beam
or front fog lamp) is to be approved, the correstiog filament
and/or LED module(s) is (are) lit for the prescdtiané,

In the case of a headlamp with a passing baath one or more
driving beams or in the case of a headlamp withssimg beam and a
front fog lamp:

@

(ii)

The headlamp shall be subjected to the fdlhgwcycle until
the time specified is reached:

15 minutes, principal passing-beam filament aingipal
passing beam LED module(s) lit;

5 minutes, all filaments and/or LED module(s) li

If the applicant declares that the headlaimpo be used with
only the passing beam lit or only the driving begiit® at a
time, the test shall be carried out in accordancdth \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.

In the case of a headlamp with a front fog pasnd one or more
driving beams:

@

(ii)

The headlamp shall be subjected to the fdlhgacycle until
the time specified is reached:

15 minutes, front fog lamp lit;
5 minutes, all filaments and/or all LED moduliés

If the applicant declares that the headlaimpo be 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 \his
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.

In the case of a headlamp with a passing beas,or more driving
beams and a front fog lamp:

@

The headlamp shall be subjected to the fdlhgwcycle until
the time specified is reached:

15 minutes, principal passing-beam filament aingipal
passing beam LED module(s) lit;

5 minutes, all filaments and/or all LED moduliés

2 When the tested headlamp includes signalling latheslatter shall be lit for the duration of tlest;,
except for a daytime running lamp. In the case difection indicator lamp, it shall be lit in flasiy
mode with an on/ off time of approximately one teo

3 Should two or more lamp filaments and/or LED meds) be simultaneously lit when headlamp
flashing is used, this shall not be consideredeisgonormal use of the filaments and/or LED

module(s).
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1.1.1.2.

(i) If the applicant declares that the headlaimpo be used with
only the passing beam lit or only the driving besfhlit at a
time, the test shall be carried out in accordandth \his

condition, activating successively the principal passing beam

half of the time and the driving beam(s) for hdik ttime
specified in paragraph 1.1. above, while the frimgt lamp is
subjected to a cycle of 15 minutes off and 5 misilitefor half
of the time and during the operation of the drivivegam;

(i) If the applicant declares that the headlaimpgo be used with
only the passing beam lit or only the front fog f&niit at a
time, the test shall be carried out in accordancdth \this

condition, activating successively the principal passing beam

half of the time and the front fog lamp for half thfe time
specified in paragraph 1.1. above, while the dgvbeam(s)
is(are) subjected to a cycle of 15 minutes off &mdinutes lit
for half of the time and during the operation oé thrincipal
passing beam;

(iv)  If the applicant declares that the headlaspo be used with
only the passing beam lit or only the driving bes¥h(it or
only the front fog lamplit at a time, the test shall be carried
out in accordance with this condition, activafirsgiccessively
the principal passing beam one third of the tine, driving
beam(s) one third of the time and the front fogpafor one
third of the time specified in paragraph 1.1. above

(e) In the case of a passing beam designed taderdend lighting with
the addition of a filament light source and/or ome more LED
module(s), this light source and/or LED module(salsbe switched
on for one minute, and switched off for nine misutduring the
activation of the passing beam only (see AnnexAppendix 1).

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

(@) In case of replaceable filament light sourcefserated directly under
vehicle voltage system conditions:

The test shall be performed at 6.3V, 13.2 V &02/ as applicable
except if the applicant specifies that the testamrmay be used at a
different voltage. In this case, the test shallcheried out with the
filament light source operated at the highest g&tthat can be used.

(b) In case of replaceable gas discharge lightcggs): The test voltage
for the electronic light source control-gear is21.80.1 volts for 12 V
vehicle voltage system, or otherwise specifiedhia application for
approval.

(c) In the case of non-replaceable light sourperated directly under
vehicle voltage system conditions: All measurememtdighting units
equipped with non-replaceable light sources (filatght sources
and/ or others) shall be made at 6.3V, 13.2V &0 or at other
voltages according to the vehicle voltage systenspesified by the
applicant respectively.
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1.1.2.

1.1.2.1.

1.1.2.2.

1.2.

(d) In the case of light sources, replaceablenan-replaceable, being
operated independently from vehicle supply voltaged fully
controlled by the system, or, in the case of ligtirces supplied by a
supply and operating device, the test voltagegaesified above shall
be applied to the input terminals of that devicEhe test laboratory
may require from the manufacturer the supply aretaing device or
a special power supply needed to supply the lightce(s).

() LED module(s) shall be measured at6.75V,213.or 28.0V
respectively, if not otherwise specified withinghRegulation. LED
module(s) operated by an electronic light souragrobd gear, shall be
measured as specified by the applicant.

(fH  Where signalling lamps are grouped, combined reciprocally
incorporated into the test sample and operativpléaiges other than the
nominal rated voltages of 6 V, 12V or 24 V respety, the voltage
shall be adjusted as declared by the manufacturerttfe correct
photometric functioning of that lamp.

Test results
Visual inspection

Once the headlamp has been stabilized to the aimkéemperature, the
headlamp lens and the external lens, if any, dtaltleaned with a clean,
damp cotton cloth. It shall then be inspected Jlgpano distortion,
deformation, cracking or change in colour of eittter headlamp lens or the
external lens, if any, shall be noticeable.

Photometric test

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

Passing beam:

50 R - B 50 L - HV for headlamps designed for tighnd traffic,
50 L - B50 R - HV for headlamps designed for-ledind traffic.
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 gosifithe cut-off line is
covered in paragraph 2 of this annex).

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

Dirty headlamp

After being tested as specified in paragraphdbbve, the headlamp shall be
operated for one hour as described in paragraph.ldfter being prepared
as prescribed in paragraph 1.2.1.,, and checked @&Escribed in
paragraph 1.1.2.
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1.2.1. Preparations of the headlamp
1.2.1.1. Test mixture
1.2.1.1.1. For headlamp with the outside lens asgjl

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

9 parts by weight of silica sand with a partidleesof 0-100 pum,

1 part by weight of vegetal carbon dust (beechwyauith a particle size of
0-100 pm,

0.2 parts by weight of NaCM¢Cand
An appropriate quantity of distilled water, witttanductivity 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 ptasiaterial:

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

9 parts by weight of silica sand with a partidleesof 0-100 pm,

1 part by weight of vegetal carbon dust (beechyauith a particle size of
0-100 pm,

0.2 part by weight of NaCMG
13 parts by weight of distilled water with a contivity of < 1 mS/m, and
2 +1 parts by weight of surface-actant
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. Phizedure shall be repeated
until the illumination value has dropped to 15-2€r gent of the values
measured for each following point under the condii described in this
annex:

Point of K« in passing beam/driving beam and in driving beaty,o
50 R and 50 ¥for a passing lamp only, designed for right-hanadfic,
50 L and 50 V for a passing lamp only, designed for left-hardfi.

4 NaCMC represents the sodium salt of carboxymeftiyiose, 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
200-300 cP for a 2 per cent solution at 20° C.

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

® Point 50 V is situated 375 mm below HV on the igaitline v-v on the screen at 25 m distance.
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2.1.

2.2.

2.2.1.

2.2.2.

Test for change in vertical position of the offtline 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 paragrapshall be subjected to
the test described in paragraph 2.1., without beiemoved from or
readjusted in relation to its test fixture.

Test

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

Using a mass production filament lamp or the LEDdoie(s) as submitted
with the headlamp, which has (have) been aged tfdeast one hour, the
headlamp shall be operated on the principal paskgam without being
dismounted from or readjusted in relation to itst fixture. (For the purpose
of this test, the voltage shall be adjusted asipddn paragraph 1.1.1.2.).
The position of the cut-off line in its horizontphrt (between vv and the
vertical line passing through point B 50 L for rigtand traffic or B 50 R for
left-hand traffic) shall be verified 3 minutess)(rand 60 minutes ¢s)
respectively after operation.

The measurement of the variation in the cut-af€liposition 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 valme= | i - rgo | recorded on the
headlamp is not more than 1.0 mrad € 1.0 mrad).

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

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

Period of rest for one hour.

The headlamp type shall be considered as accepfable mean value of the
absolute valuear, measured on the first sample afig measured on the
second sample is not more than 1.0 mrad.

(ArI +Ar,

<1 mradj
2
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Appendix 1

Overview of operational periods concerning testar stability of
photometric performance

Abbreviations: P: passing beam lamp
D: driving beam lamp (P+ D, means two driving beams)
F: front fog lamp
means a cycle of 15 minutes off and 5 minutes lit
means a cycle of 9 minutes off and 1 minute lit

All following grouped headlamps and front fog lantpgether with the added marking
symbols are given as examples and are not exhaustiv

1. P or D or F (HC or HR or B)

P,DorF
Additional light source or LED module(s) of benght ~ essssssssssssssssasasnanean
| |
0 6 12h
2. P+F (HC B) or P+D (HCR)
Additional light source or LED module(s) of benght ~ |=eessssssssssssssasassanenen
DorF = = e e e e o -
P
| |
0 6 12h
3. P+F (HC/B) or HC/B or P+D (HC/R)
DorF
P —
Additional light source or LED module(s) of benght ~ jsessssssseuaus
0 6 12h
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Minimum requirements for conformity of production control

procedures
1. General
1.1. The conformity requirements shall be considesa&tisfied from a mechanical

1.2.

1.2.1.

1.2.2.

1.2.2.1.

1.2.2.2.

1.2.3.

1.2.4.

1.3.

and a geometrical standpoint, if the differencesndd exceed inevitable
manufacturing deviations within the requirementsttié Regulation. This
condition also applies to colour.

With respect to photometric performances,ciwgformity of mass-produced
headlamps shall not be contested if, when testhmggmetric performances
of any headlamp chosen at random and equipped avtandard (étalon)
filament lamp and/or LED module(s), as presenhalamp:

No measured value deviates unfavourably bserthan 20 per cent from the
value prescribed in this Regulation. For values0B_Jor R) and zone llI, the
maximum unfavourable deviation may be respectively:

B50L (or R): 0.2 Ix equivalent 20 per cent
0.3 Ix equivalent 30 per cent
Zone |l 0.3 Ix equivalent 20 per cent
0.45 Ix equivalent 30 per cent
Or if

For the passing beam, the values presciibthis Regulation are met at HV
(with a tolerance of + 0.2 Ix) and related to thahing at least one point of
each area delimited on the measuring screen (at)28y a circle 15 cm in

radius around points B 50 L (or Rwith a tolerance of + 0.1 Ix), 75 R (or L),
50V, 25 R, 25 L, and in the entire area of zonewléch is not more than
22.5 cm above line 25 R and 25 L;

And if, for the driving beam, HV beingusited within the isolux 0.75,&, a
tolerance of + 20 per cent for maximum values &tper cent for minimum
values is observed for the photometric values a areasuring point
specified in paragraph 6.3.2. of this Regulation.

If the results of the test described abowendt meet the requirements, the
alignment of the headlamp may be changed, provitiad the axis of the
beam is not displaced laterally by more than ltheoright or left.

If in the case of a lamp equipped with daegable filament light source the
results of the tests described above do not meetetuirements, tests shall
be repeated using another standard (étalon) filataep.

With respect to the verification of the chamgevertical position of the cut-
off line under the influence of heat, the followipgpcedure shall be applied:

! Letters in brackets refer to headlamps intendedefehand traffic.
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1.4.

2.1.

2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.3.

One of the sampled headlamps shall be tested angotd the procedure
described in paragraph 2.1. of Annex 4 after besbjected three
consecutive times to the cycle described in papga2.2. of Annex 4.

The headlamp shall be considered as acceptable 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.

If, however, vertical adjustment cannot befqremed repeatedly to the
required position within the tolerances describegaragraph 6.2.2.3. of this
Regulation, one sample shall be tested accordirtgegrocedure described
in paragraphs 2. and 3. of Annex 9.

Minimum requirements for verification of confoity by the manufacturer

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

If any sampling shows non-conformity with regaml the type of test
concerned, further samples shall be taken anddte$tee 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 the verification of the chamgeertical position of the
cut-off line under the 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 Ailyhoesponsible for
approval tests. The manufacturer is responsiblegfoving that the applied
methods are equivalent to those laid down in tleguRation.

The application of paragraphs 2.2.1. and22r2quires regular calibration of
test apparatus and its correlation with measuremede by a Competent
Authority.

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

Nature of sampling

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

The assessment shall, in general, cover serieduption from individual
factories. However, a manufacturer may group tagrethcords concerning
the same type from several factories provided tlogmgate under the same
quality system and quality management.
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2.4,

2.5.

Measured and recorded photometric charatiteris

The sampled headlamps shall be subjected to pledtcmmeasurements at
the points provided for in the Regulation, the iegdbeing limited at the
points E,a, HV? HL, HR® in the case of a driving beam, and to
points B 50 L (or R), HV, 50 V, 75 R (or L) and RJor R) in the case of the
passing beam (see figure in Annex 3).

Criteria governing acceptability

The manufacturer is responsible for carrying ostatistical study of the test
results and for defining, in agreement with the @etant Authority, criteria
governing acceptability of his products in ordemnteet the specification laid
down for verification of conformity of products iparagraph 10.1. of this
Regulation.

The criteria governing acceptability shall be subht, with a confidence
level of 95 per cent, the minimum probability ofspang a spot check in
accordance with Annex 7 (first sampling) would b@50

2 When the driving beam is reciprocally incorporatéth the passing beam, HV in the case of the

driving beam shall be the same measuring poim #se case of the passing beam.

3 HL and HR: points “hh” located at 1.125 m to thé hnd to the right of point HV respectively.



E/ECE/324/Rev.2/Add.111/Rev.2
E/ECE/TRANS/505/Rev.2/Add.111/Rev.2
Annex 6

Annex 6

Requirements for lamps incorporating lenses of plstic
material — Testing of lens or material samples andf
complete lamps

1. General specifications

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

1.2. The two samples of complete lamps supplieduyant 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 areeimted 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 provat titie product has already
passed the tests prescribed in paragraphs 2.15t@&ow, or the equivalent
tests pursuant to another regulation, those testd not be repeated; only the
tests prescribed in Appendix 1, table B, shall laedatory.

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

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

3 hours at 40 °G2 °C and 85-95 per cent RH;
1 hour at 23 °C 5 °C and 60-75 per cent RH;

15 hours at -30 °C2-°C;

1 hour at 23 °G5 °C and 60-75 per cent RH;
3 hours at 80 °G2 °C;

1 hour at 23 °G5°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 46 °C shall include the periods of
transition from one temperature to another whigreeded 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.

2.2.2.1.

Photometric measurements
Method

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

These measurements shall be made using a staf&taidn) lamp and/or
LED module(s), as present in the headlamp, atdhewing points:

B 50 L and 50 R for the passing beam of a padsimg or a passing/driving
lamp (B 50 R and 50 L in the case of headlampsnied for left-hand
traffic);

Emax route for the driving beam of a driving lamp goassing/driving lamp.
Results

The variation between the photometric values mreakswn each sample
before and after the test shall not exceed 10 @etriacluding 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 energgridution similar to that of
a black body at a temperature between 5,500 K ab006K. Appropriate
filters shall be placed between the source andameples 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 toma@myetic illumination of
1,200 W/nf +200 W/nf for a period such that the luminous energy thay th
receive is equal to 4,500 MJr+200 MJ/nf. Within the enclosure, the
temperature measured on the black panel placedlevehwith the samples
shall be 50 °CG+5 °C. In order to ensure a regular exposure, thepkes shall
revolve around the source of radiation at a spe¢dden 1 and 5 1/min.

The samples shall be sprayed with distilled wafeconductivity lower than
1 mS/m at a temperature of 23 %5 °C, in accordance with the following
cycle:

spraying: 5 minutes; drying: 25 minutes.
Resistance to chemical agents

After the test described in paragraph 2.2.1. abamnd the measurement
described in paragraph 2.2.3.1. below have beeiedavut, 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 sdreptane, 12.5 per cent
toluene, 7.5 per cent ethyl tetrachloride, 12.5qmat trichloroethylene and 6
per cent xylene (volume per cent).
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2.2.2.2.

2.2.2.3.

2.2.3.

2.2.3.1.

2.2.3.2.

2.2.4.

Application of the test mixture

Soak a piece of cotton cloth (as per ISO 105) saturation with the mixture
defined in paragraph 2.2.2.1. above and, within sé@onds, apply it for
10 minutes to the outer face of the sample at @spre of 50 N/chy
corresponding to an effort of 100 N applied onsa $erface 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 apglis 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 solutionriesd in paragraph 2.3.1.
(Resistance to detergents)

23 °C+5 °C.

Afterwards the samples shall be carefully rinsedhwdistilled water
containing not more than 0.2 per cent impuritieR&t°C # °C and then
wiped off with a soft cloth.

Results

After the test of resistance to atmosghegents, the outer face of the

samples shall be free from cracks, scratches, tigpgnd deformation, and

T, -T

the mean variation in transmissiai = g, measured on the three
2

samples according to the procedure described ireAgig 2 to this annex

shall not exceed 0.02@\, < 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

T, - T

mean variatiomd = ———2 | measured on the three samples according to
2

the procedure described in Appendix 2 to this arstedl not exceed 0.020

(Ady, <0.020).

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

Flat samples of each light transmitting plastimponent of the headlamp are
exposed to the light of the LED module(s). The pasters such as angles
and distances of these samples shall be the saimetizes headlamp. These
samples shall have the same colour and surfaceniees if any, as the parts
of the headlamp.

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

47



E/ECE/324/Rev.2/Add.111/Rev.2
E/ECE/TRANS/505/Rev.2/Add.111/Rev.2

Annex 6

48

2.3.

2.3.1.

2.3.2.

2.3.3.

2.4,

2.4.1.

2.4.2.

Resistance to detergents and hydrocarbons
Resistance to detergents

The outer face of three samples (lenses or sangilenaterial) shall be
heated to 50 °Ct5 °C and then immersed for five minutes in a migtur
maintained at 23 °@5 °C and composed of 99 parts distilled water
containing not more than 0.02 per cent impuritiesl @ne part alkylaryl
sulphonate.

At the end of the test, the samples shall be dateaD °C+5 °C. The surface
of the samples shall be cleaned with a moist cloth.

Resistance to hydrocarbons

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

Results
After the above two tests have been performedessieely, the mean value
T,-T

of the variation in transmissiont = , measured on the three

samples according to

The procedure described in Appendix 2 to this arsiall not exceed 0.010
(At <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 mettedcribed in Appendix 3
to this annex.

Results

After this test, the variations:

. I Tz ~ T3
In transmission: At = ———=

and in diffusion: At= ——,

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

Aty <£0.100;
Adp, <0.050.
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2.5.
2.5.1.

2.5.2.

2.5.3.

2.6.
2.6.1.

2.6.1.1.

2.6.1.2.

2.6.2.

3.1.1.

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

A surface of 20 mm x 20 mm in area of the coatifig lens shall be cut with
a razor blade or a needle into a grid of squareproxpmately
2 mm x 2 mm. The pressure on the blade or needlésh sufficient to 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 spadifi@ppendix 4 to this

annex. This adhesive tape, which shall be at I2&stm wide, shall be

pressed for at least five minutes to the surfacapamed 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 be tffrat a constant speed of
1.5 m/s+0.2 m/s.

Results

There shall be no appreciable impairment of thédgd area. Impairments at
the intersections between squares or at the edfjegbeocuts shall be
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 @iéhs 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 measwets carried out on the
headlamp in accordance with this Regulation shaillexceed by more than
30 per cent the maximum values prescribed at p&r8 L and HV and not
be more than 10 per cent below the minimum valuesagpibed at point 75 R
(in the case of headlamps intended for left-harmdfit; the points to be
considered are B 50 R, HV and 75 L).

Test of adherence of coatings, if any

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

Verification of the conformity of production

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

After the test for resistance to chemicarag and the test for resistance to
detergents and hydrocarbons, the outer face ofstmples exhibits no
cracks, chipping or deformation visible to the ndikge (see paras. 2.2.2.,
2.3.1. and 2.3.2.);
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3.1.2. After the test described in paragraph 216.1he photometric values at the
points of measurement considered in paragraph.2.@ate within the limits
prescribed for conformity of production by this Résgion.

3.2 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 samplesaitrial supplied pursuant
to paragraph 2.2.4. of this Regulation).

Samples

Lenses or samples of material Lenses

Tests

5 6 71 § 9 1( 11 1 13 14

1.1.

Limited photometry (A.6, para. 2.1.2,

1.1.1.

Temperature change (A.6, para. 2.1

=

1.2

Limited photometry (A.6, para. 2.1.2,

1.2.1.

Transmission measurement

1.2.2.

Diffusion measurement

KX

13.

Atmospheric agents (A.6, para. 2.2.1].

N>

13.1.

Transmission measurement

1.4.

Chemical agents (A.6, para.2.2.2.)

1.4.1.

Diffusion measurements

XX

15.

Detergents (A.6, para. 2.3.1.)

1.6.

Hydrocarbons (A.6, para. 2.3.2.)

16.1.

Transmission measurement

1.7.

Deterioration (A.6, para. 2.4.1.)

1.7.1.

Transmission measurement

1.7.2.

Diffusion measurement

1.8.

Adherence (A.6, para. 2.5.)

1.9

Resistance to light source radiations
(A.6, para. 2.2.4.)
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B. Tests on complete headlamps (supplied purswapatagraph 2.2.3. of

this Regulation).

Complete headlamp
Sample No.
Tests
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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Appendix 2

Method of measurement of the diffusion and transmssion of light

1. Equipment (see figure)
The beam of a collimator K with a half divergen®® = 17.4 x 16 rd is
limited by a diaphragm Dwith an opening of 6 mm against which the
sample stand is placed.
A convergent achromatic lens,lcorrected for spherical aberrations links the
diaphragm D with the receiver R; the diameter of the lensshall 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 anglesu,/2 = 1° andomax /2 = 12° is placed
in an image focal plane of the lens L
The non-transparent central part of the diaphragmeicessary in order to
eliminate the light arriving directly from the ligsource. 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 4D, and the focal length,fof the lens kL shall be so chosen
that the image of Dcompletely covers the receiver R.
When the initial incident flux is referred to 1,008its, 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 Quantity represented
part of Dp
T: No No Incident flux in initial reading
T, Yes No Flux transmitted by the new material in a field
(before test) of 24°
Ts Yes No Flux transmitted by the tested material in &dfig]
(after test) of 24°
T, Yes Yes Flux diffused by the new material
(before test)
Ts Yes Yes Flux diffused by the tested material
(after test)

! For Ly it is recommended to use a focal distance of a80uhm.
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0,0349 F,

A

Dmax

=0, 425 F,
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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 noz8emm in diameter
allowing a liquid flow rate of 0.24-0.02 I/minute at an operating pressure of
6.0 bars -0/+0.5 bar.

Under these operation conditions the fan pattdrtained shall be 170 mm
50 mm in diameter on the surface exposed to de&tiom, at a distance of
380 mm 10 mm from the nozzle.

Test mixture
The test mixture shall be composed of:

(@)  Silica sand of hardness 7 on the Mohr scalth avigrain size between
0 and 0.2 mm and an almost normal distributionhvéh angular
factor of 1.8 to 2;

(b)  Water of hardness not exceeding 205°%jfion a mixture comprising
25 g of sand per litre of water.

Test

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

The deterioration shall be checked by means ofcormeore samples of glass
placed as a reference near the lenses to be teBtedmixture shall be
sprayed until the variation in the diffusion ofHigon the sample or samples
measured by the method described in Appendix &jd& that:

— T5 _T4

Ad =0.0250+0.0025

2

Several reference samples may be used to checththavhole surface to be
tested has deteriorated homogeneously.
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Appendix 4

Adhesive tape adherence test

1.

56

Purpose

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

Principle

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

Specified atmospheric conditions
The ambient conditions shall be at 23+&°C and 6515 per cent RH.
Test pieces

Before the test, the sample roll of adhesive wipadl be conditioned for 24
hours in the specified atmosphere (see para. 3gdbov

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

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 and fold back the free end of theetat 90°. Apply force in such
a manner that the separation line between the taup the plate is
perpendicular to this force and perpendicular &yitate.

Pull to unstick at a speed of 300 mm¥80 mm/s and record the force
required.

Results

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

1. General

1.1. The conformity requirements shall be considesatisfied from a
mechanical and a geometrical standpoint in accaelanith the
requirements of this Regulation, if any, if thefeitnces do not
exceed inevitable manufacturing deviations. Thisndition also
applies to colour.

1.2. With respect to photometric performances, t@nformity of
mass-produced headlamps shall not be contestedhién testing
photometric performances of any headlamp choseraradiom and
equipped with a standard filament lamp and/or LE®@dmie(s) present
in the headlamp:

1.2.1. No measured value deviates unfavourably byenthan 20 per cent
from the value prescribed in this Regulation. Falues B 50 L (or R)
and zonelll, the maximum unfavourable deviation ymae
respectively:

B 50 L (or R): 0.2 Ix equivalent 20 per cent
0.3 Ix equivalent 30 per cent
Zone Il 0.3 Ix equivalent 20 per cent
0.45 Ix equivalent 30 per cent
1.2.2. Or if

1.2.2.1. For the passing beam, the values prestiibthis Regulation are met
at HV (with a tolerance of 0.2 Ix) and related battaiming at least
one point of each area delimited on the measugnges (at 25 m) by
a circle 15 cm in radius around points B 50 L (9r(Rith a tolerance
of 0.11x), 75 R (or L), 50 V, 25 R, 25 L, and imetentire area of zone
IV which is not more than 22.5 cm above line 25 a5 L;

1.2.2.2. And if, for the driving beam, HV being ugited within the isolux
0.75 Enax @ tolerance of + 20 per cent for maximum valued &
20 per cent for minimum values is observed for gtetometric
values at any measuring point specified in paragréy3.2. of this
Regulation. The reference mark is disregarded.

1.2.3. If the results of the test described abavea meet the requirements,
the alignment of the headlamp may be changed, gedvihat the axis
of the beam is not displaced laterally by more tharo the right or
left.

1.2.4, If the results of the tests described abaee not meet the
requirements, tests shall be repeated using ansthadard filament
lamp and/or LED module(s) present in the headlamp.

1.2.5. Headlamps with apparent defects are disdegar

1.2.6. The reference mark is disregarded.
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1.3.

2.1
2.1.1.

2.1.1.1.

2.1.1.2.

2.1.2.
2.2,
2.2.1.

2.2.1.1.

2.2.1.2.

2.2.2.

58

If, however, vertical adjustment cannot bdgened repeatedly to the
required position within the tolerances describegaragraph 6.2.2.3.
of this Regulation, one sample shall be tested rdaug to the
procedure described in paragraphs 2. and 3. of Af@ne

First sampling

In the first sampling four headlamps are seleetedhndom. The first
sample of two is marked A, the second sample ofiswnarked B.

The conformity is not contested

Following the sampling procedure shown iguFé 1 of this annex the
conformity of mass-produced headlamps shall notdreested if the
deviations of the measured values of the headlanmsthe
unfavourable directions are:

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

Or if the conditions of paragraph 1.2.2.dample A are fulfilled.
The conformity is contested

Following the sampling procedure shown iguFé 1 of this annex the
conformity of mass-produced headlamps shall beesbatt and the
manufacturer requested to make his production theetequirements
(alignment) if the deviations of the measured valakthe headlamps
are:

Sample A

A3: 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: inthe 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: inthe case of A2
one headlamp 0 per cent
one headlamp more than 20 per cent
but not more than 30 per cent

Or if the conditions of paragraph 1.2.2.dample A are not fulfilled.
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2.3.

2.3.1.

2.3.2.

2.3.3.

3.1.
3.1.1.

3.1.1.1.

3.1.1.2.

3.1.2.
3.2.
3.2.1.

Approval withdrawn

Conformity shall be contested and paragraph 1liexpf, following
the sampling procedure shown in Figure 1 of thiswean the
deviations of the measured values of the headlargs

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: inthe 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: inthe case of A2
both headlamps more than 20 per cent
B6: inthe case of A2

one headlamp 0 per cent
one headlamp more than 30 per cent

Or if the conditions of paragraph 1.2.2. $amples A and B are not
fulfilled.

Repeated sampling

In the case of A3, B2, B3 a repeated samplingdtiample C of two
headlamps, selected from stock manufactured affignraent, is
necessary within two months' time after the naditficn.

The conformity is not contested

Following the sampling procedure shown iguFé 1 of this annex the
conformity of mass-produced headlamps shall notdreested if the
deviations of the measured values of the headlargs

Sample C

C1l: 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

Sample D

D1: inthe case of C2
both headlamps 0 per cent

Or if the conditions of paragraph 1.2.2.dample C are fulfilled.
The conformity is contested

Following the sampling procedure shown iguFé 1 of this annex the
conformity of mass-produced headlamps shall beesbatt and the
manufacturer requested to make his production theetequirements
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3.2.1.1.

3.2.1.2.

3.3.

3.3.1.

3.3.2.

3.3.3.

(alignment) if the deviations of the measured valokthe headlamps
are:

Sample D

D2: inthe 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
Or if the conditions of paragraph 1.2d2.dample C are not fulfilled.
Approval withdrawn

Conformity shall be contested and paragraph 1liexpf, following
the sampling procedure shown in Figure 1 of thisean the
deviations of the measured values of the headlargs

Sample C

C3: one headlamp not more than 20 per cent
one headlamp more than 20 per cent

C4: Dboth headlamps more than 20 per cent

Sample D

D3: inthe case of C2

one headlamp 0 or more than O per cent
one headlamp more than 20 per cent

Or if the conditions of paragraph 1.2.2. $amples C and D are not
fulfilled.

Change of the vertical position of the cutiwfé

With respect to the verification of the changevertical position of
the cut-off line under the influence of heat, tldldwing procedure
shall be applied:

One of the headlamps of sample A after samplimgguture in Figure
1 of this annex shall be tested according to tleguture described in
paragraph 2.1. of Annex 4 after being subjecte@ethtonsecutive
times to the cycle described in paragraph 2.2.2Arofex 4.

The headlamp shall be considered as acceptaldtedfes not exceed
1.5 mrad.

If this value exceeds 1.5 mrad but is not morentBeD mrad, the
second headlamp of sample A shall be subjecteltettest after which
the mean of the absolute values recorded on batiplea shall not
exceed 1.5 mrad.

However, if this value of 1.5 mrad on sample Add complied with,
the two headlamps of sample B shall be subjectedhéo same
procedure and the value @t for each of them shall not exceed
1.5 mrad.
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Overview of operational periods concerning testfor
stability of photometric performance

Abbreviations: P: passing beam lamp
D: driving beam lamp (b+ D, means two driving beams)
F: front fog lamp

—————— : means cycle of 15 minutes off and 5 minutes lit.

All following grouped headlamps and front fog lampgether with the added class B marking
symbols are given as examples and are not exhaustiv

P,DorF
1. PorDorF (HCorHRort | |
0 6 12 h
D|m = = = = = = ==
P
2. P+D (HCR) or P+p*D, (HCR HR) | |
00 6 12 h
D
P
3. P+D (HC/R) or P+B*D, (HC/R HR) | |
0 6 12 h
Flom = = = = = = ==
P
4. P+F (HC B) | |
0 6 12 h
F
P
5. P+F (HC B/) or HC/B | |
0 6 12 h
D|lm = = = = = = ==
F
6. D+F (HR B) or B+D,+F (HR HR B) | |
0 6 12 h
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D
F
7. D+F (HR B/) or Q+D,+F (HR HR B/) | |
0 6 12 h
D+F |= = = = = = = = -
P
8. P+D+F (HCR B) or P+B-D,+F (HCR HR B) | |
0 6 12 h
F| = == ===
D
P
9. P+D+F (HC/R B) or P+BxD,+F (HC/R HR B) | |
0 6 12 h
F
D|lo___
P
10. P+D+F (HCR B/) or P+pPD,+F (HCR HR BY/)
| |
0 6 12 h
F
D
P
11. P+D+F (HC/R B/) or P+3D,+F (HC/R HR B/) | |
0 4 8 12 h
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Instrumental verification of the “cut-off” for pa ssing beam
headlamps

1.

2.1.
2.2.

2.3.

General

In the case where paragraph 6.2.2.4. of this Reigul applies, the quality of
the “cut-off” shall be tested according to the riegments set out in
paragraph 2. below and the instrumental verticdl leorizontal adjustment of
the beam shall be performed according to the remqménts set out in
paragraph 3. below.

Before carrying out the measurement of the quadity‘cut-off” and the
instrumental aiming procedure, a visual pre-aim daocordance with
paragraphs 6.2.2.1. and 6.2.2.2. of this Regulasioaquired.

Measurement of the quality of the “cut-off”

To determine the minimum sharpness, measurembatst® performed by
vertically scanning through the horizontal parttbé “cut-off” in angular
steps of 0.05° at either a measurement distance of:

(a) 10 m with a detector having a diameter of apipnately 10 mm or
(b) 25 m with a detector having a diameter of appnately 30 mm.

The measuring distaneg which the test was carried out shall be recoided
item 9. of the communication form (see Annex 1hi§ Regulation).

To determine the maximum sharpness, measuremiealisbe performed by
vertically scanning through the horizontal parttbé “cut-off” in angular
steps of 0.05° exclusively at a measurement distaofc25 m and with a
detector having a diameter of approximately 30 mm.

The “cut-off” quality shall be considered accepalf the requirements of
paragraphs 2.1. to 2.3. below comply with at least set of measurements.

Not more than one “cut-off” shall be visible
Sharpness of “cut-off”

The sharpness factor G is determined by scannergcally through the
horizontal part of the “cut-off” at 2.5° from the-V where:

G = (log & - log Eg + 0.1-) Wherep = the vertical position in degrees.

The value of G shall not be less than 0.13 (mimmsharpness) and not
greater than 0.40 (maximum sharpness).

Linearity

The part of the horizontal “cut-off’ that serves fvertical adjustment shall
be horizontal between 1.5° and 3.5° from the Vaél(see figure 1).

1 This paragraph should be amended when an objgesvenethod is available.
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The inflection points of the “cut-off” gradient te vertical lines at 1.5°, 2.5°
and 3.5° shall be determined by the equation:
The maximum vertical distance between the inflectmmints determined
shall not exceed 0.2°.
(d? (log E) / p* = 0).
3. Vertical and horizontal adjustment
If the “cut-off” complies with the quality requireants of paragraph 2. of this
annex, the beam adjustment may be performed instntathy.
Figure 1
Measurement of “cut-off” quality
v
Lines for @
vertical scan
5 25 L5
1 | 1 L | 1 L H

/ 0.57°D (1%D)
T = N VA .

\Y%

Note: The scales are different for vertical and hamiablines.

3.1.

Vertical adjustment

Moving upward from below the line B (see figureédw), a vertical scan is
carried out through the horizontal part of the “offt at 2.5° from V-V. The
inflection point (where d(log E) / d¥ = 0) is determined and positioned on
the line B situated one per cent below H-H.
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3.2. Horizontal adjustment
The applicant shall specify one of the followingiaontal aim methods:
(@) The “0.2 D line” method (see figure 2 below).
A single horizontal line at 0.2° D shall be scanffiexin 5° left to 5°
right after the lamp has been aimed vertically. Wreximum gradient
“G” determined using the formula G = (log Elog Eg + o.1-) wheref
is the horizontal position in degrees, shall notdss than 0.08.
The inflection point found on the 0.2 D line sHadl positioned on the
line A.
Figure 2
Instrumental vertical and horizontal adjus{/ment- horizontal line scan method
]
]
]
]
]
Line for i
vertical scan E
S i
| ]
n
1
| ]
0 i
< 5 Ple—
i
— 2.5 —> i
1
| ]
H = E v

L 0.2°D
0.57°D (1%D)

Line for
horizontal scan

|

|

0.5°

vV A
Note: The scales are different for vertical and hortabtines.

(b)  The “3 line” method (see figure 3)

Three vertical lines shall be scanned from 2° 2%dJ at 1°R, 2°R,
and 3°R after the lamp has been aimed verticallye Tespective
maximum gradients "G" determined using the formula:

G = (log B—log Eg + 0.1+)

wherep is the vertical position in degrees, shall notéses than 0.08.
The inflection points found on the three lines Ebalused to derive a
straight line. The intersection of this line an@ tme B found while

performing vertical aim shall be placed on the néli
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Figure 3
Instrumental vertical and horizontal adjustment-thr ee line scan method
v
Line for
vertical scan , A A A
i
1
]
1
| ]
[ ]
1
E 10 20 30
1
1
1
1
1
: /
— 25—
1
H i H
1
\/ : 057" D (1%0)
B === g e a e e e = == === (AR TR SRR B
: pd
]
1
1
| ]
1
1
| ]
i
: Straight line
E derived from the
- inflection points
1

\Y%

Note: The scales are different for vertical and horiabhnes.
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Requirements for LED modules and headlamps includg

LED modules

1. General specifications

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

1.2. LED module(s) shall be so designed as to loet@amemain in good working
order when in normal use. They shall moreover ekinib fault in design or
manufacture. A LED module shall be considered teeffailed 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) shateh that:

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

1.4.2. LED modules with different light source mtalidentification 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 specifiquairagraph 4. below.

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

3.2 Operating conditions

3.2.1. LED module operating conditions

68

All samples shall be tested under the conditiors specified in
paragraphs 6.1.4. and 6.1.5. of this Regulationotfspecified differently in
this annex LED modules shall be tested inside #sdlamp as submitted 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 a dry and still aphese at an ambient
temperature of 23 °C5+°C.

Ageing

Upon the request of the applicant the LED modtkdide operated for 15 h
and cooled down to ambient temperature beforeirsggattie tests as specified
in this Regulation.

Specific requirements and tests

Colour rendering

Red content

In addition to measurements as described in paphgr. of this Regulation:

The minimum red content of the light of a LED mtelwr headlamp
incorporating LED module(s) tested at 50 V shalkheh that:

780nm

j E.(A\) V(\) dA
k — A=610nm 005

re Jnge(x)vmdx

A=380nm

\Y

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

jEe(A) S(\) dA
Ky =— e <10°W/Im

K meE C\)V (A) dA

A=380nm

where:
SQ) (unit: 1) is the spectral weighting function;
km = 683 Im/W is the maximum value of the luminouScafcy of radiation.

(For definitions of the other symbols see paragéj.l. above).
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This value shall be calculated using intervals né manometer. The UV-
radiation shall be weighted according to the valagsndicated in the Table
UV below:

Table UV
Values according to “IRPA/INIRC Guidelines on limits of exposure to ultraviolet radiation”.
Wavelengths (in nanometres) chosen are representei; other values should be interpolated.

A S®) A SQ) A SQ)

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 headlangll be made after 1 minute of

operation for the specific function at the testnpaipecified below. For these
measurements, the aim can be approximate but reusiaintained 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 isnéeffas the point in time
at which the variation of the photometric valudess than 3 per cent within
any 15 minutes period. After stability has occurredm for complete
photometry shall be performed in accordance with risquirements of the
specific device. Photometer the lamp at all tesintgorequired 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 determingiagraph 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 basedone minute of
operation.
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4.3.1.5.

4.3.2.

5.1.

5.2.

The illuminance values, measured after mireute and after photometric
stability has occurred, shall comply with the minm and maximum
requirements.

Colour

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

The measurement of the objective luminous flux L&ED module(s)
producing the principal passing beam shall be edrout as follows:

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

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

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

Before the test each LED module shall be agedaat lor seventy-two hours
under the same conditions as in the correspondadlamp application.

In the case of use of an integrating sphere, thergpshall have a minimum
diameter of one meter, and at least ten times twemum dimension of the
LED module, whichever is the largest. The flux meaments can also be
performed by integration using a goniophotometée Prescriptions in CIE -
Publication 84 - 1989, regarding the room tempeeatpositioning, etc., shall
be taken into consideration.

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

The flux shall be measured after stability has awmxlj as explained in
paragraph 4.3.1.2. of Annex 10 to this Regulation.

The average of the measurements of the three sarpleach type of LED
module shall be deemed to be its objective lumirfous
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A general illustration for principal passing beamand beam
contributors and correlated light source options

4 )

Principal passing
beam:
Regulation No. 37 lamg
or
LED module(s)

/

Bend lighting:
Regulation No. 37

jamp or IR emitter:
Regulation No. 3
LED module(s) J lamp or

LED module(s)
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