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The text of the Regulatipmmend to read:

Requlation No. 113

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF MOTOR/EHICLE
HEADLAMPS EMITTING A SYMMETRICAL PASSING BEAM OR ADRIVING BEAM
OR BOTH AND EQUIPPED WITH FILAMENT LAMPS, GAS-DISCARGE LIGHT
SOURCES OR LED MODULES
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A. ADMINISTRATIVE PROVISIONS

0. SCOPE 42/
This Regulation applies to headlamps for vehiolesategories L and T/3

1. DEFINITIONS
For the purpose of this Regulation,

1.1. "Len$ means the outermost component of the headlamip) fwhich transmits
light through the illuminating surface;

1.2. "Coating means any product or products applied in one oremayers to the
outer face of a lens;

1.3. "Headlamps of different tygesnean headlamps which differ in such essential
respects as:

1.3.1. the trade name or mark;

1.3.2. the characteristics of the optical system;

1.3.3. the inclusion or elimination of componerapable of altering the optical effects
by reflection, refraction, absorption and/or defation during operation;

1.3.4. the kind of beam produced (passing beamindgrbeam or both);

1.3.5. the materials constituting the lenses amdirg, if any;

1.3.6. the category of filament lamp(s), the gasiaarge light sourcer the light source
module specific identification code(s);

1.4 "Headlamps of different "Classes" (A or B oro€D or E) mean headlamps
identified by particular photometric provisions.

y Application of headlamps is given in the relevégulations on the installation of

lighting and light-signalling devices.

2/ Nothing in this Regulation shall prevent a Patty the Agreement applying this
Regulation from prohibiting the combination of aad&amp incorporating a lens of plastic
material approved under this Regulation with a raeatal headlamp-cleaning device (with
wipers).

3/ As defined in Annex 7 to the Consolidated Resotubn the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/78/Rev.1/Amend.Pagsamended by Amend.4).



1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

2.1

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.2.
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"Colour of the light emitted from the devic&he definitions of the colour of
the light emitted given in Regulation No. 48 arglséries of amendments in
force at the time of application for type approsiaall apply to this Regulation.

However, in the case of a system consistfrigvo headlamps a device intended
for the installation on the left side of the vebi@nd the corresponding device
intended for the installation on the right sidetlué vehicle shall be considered to
be of the same type.

References made in this Regulation to stan¢itedon) filament lamp(s) and to
Regulation No. 37 shall refer to Regulation No.&8Wl its series of amendments
in force at the time of application for type appbv

References made in this Regulation to standétalon) gas discharge light
sources(s) and to Regulation No. 99 shall refé&kegulation No. 99 and its series
of amendments in force at the time of applicatientype approval.

"Ballast means the electrical supply of the gas-dischdigjf® source. This
ballast may be partly or completely inside or alggsihe headlamp.

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

APPLICATION FOR APPROVAL OF A HEADLAMP /4

The application for approval shall be subrdittg the owner of the trade name or
mark or by his duly accredited representativehétlsspecify:

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

whether it concerns a Class A or B or C ar & headlamp;

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

the category of gas-discharge light sousdésted in Regulation No. 99, if any.
for LED modules, the light source modulec#fpeidentification code(s), if any.

Every application for approval shall be accamed by:

4/

For gas-discharge light sources see RegulatiardBlo
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2.2.1.

2.2.2.
2.2.2.1.

2.2.2.2.

2.2.3.

2.2.4.

2.2.4.1.

2.241.1.

2.2.4.1.2.

2.2.4.2.

2.2.5.

2.2.5.1.

drawings in triplicate in sufficient detédl permit identification of the type and
representing a frontal view of the headlamp, widitads of lens ribbing if any,
and the cross-section; the drawings shall indidhte space reserved for the
approval mark and in case of LED module(s) alsodpace(s) reserved for the
specific identification code(s) of the module(s);

a brief technical description including:

for gas discharge lamps, the make anddigiee ballast(s);
in the case of LED module(s),

(a) a brief technical specification of the LED mte(g);

(b) a drawing with dimensions and the basic eleat@nd photometric values and
the objective luminous flux;

(c) in case of electronic light source control gaaformation on the electrical
interface necessary for approval testing;

two samples of the type of headlamp; Indase of a system consisting of two
headlamps one sample intended for the installatiothe left side of the vehicle
and one sample intended for the installation orritite side of the vehicle;

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

for Class B or C or D or E, fourteen &3)s

for Class B, C, D or E ten of these dsnmay be replaced by ten samples of
material at least 60 x 80 mm in size, having a dlatonvex outer surface and a

substantially flat area (radius of curvature nasléhan 300 mm) in the middle

measuring at least 15 x 15 mm;

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

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

for headlamps equipped with light sourcesoating to Regulation No. 99 or
equipped with LED modules only, for testing the UAs&istance of light
transmitting components made of plastic materiairegg UV radiation othe light
sources inside the headlamp

One sample each of the relevant material as beseg in the headlamp or one
headlamp sample containing these. Each matenmmaplsashall have the same
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appearance and surface treatment, if any, as ietefod use in the headlamp to be
approved.

2.25.2. The UV-resistance testing of internal materialsligit source radiation is not
necessary:

2.25.2.1. if low-UV-type gas-discharge light sascare being applied as specified in
Regulation No. 99, or;

2.25.2.2. if only low-UV-type LED modules, as sffied in Annex 12 of this Regulation ,
are being applied, or;

2.25.2.3. if provisions are taken to shield theevent headlamp components from UV
radiation, e.g. by glass filters.

2.2.6. one ballast or electronic light source pdrgear, as applicable.

2.3. The materials making up the lenses and caatihgny, shall be accompanied by
the test report of the characteristics of theseerrads and coatings if they have
already been tested.

3. MARKINGS

3.1 Headlamps submitted for approval shall bear ttade name or mark of the
applicant.

3.2. They shall comprise, on the lens and on thia bnady, 3 spaces of sufficient size
for the approval mark and the additional symbalsrred to in paragraph 4.; these
spaces shall be indicated on the drawings refeor@dparagraph 2.2.1. above.

3.3. On the back of the headlamp the indicatiothefcategory of filament lamp(s) or
gas-discharge light source used.

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

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

3.6. In the case of lamps with LED module(s), #mmp shall bear the marking of the
rated voltage and rated wattage and the light somm@dule specific identification
code.

3.7. LED module(s) submitted along with the appt@iahe lamp shall bear:

5/ If the lens cannot be detached from the main bwidpe headlamp, a unique marking as

gpecified in paragraph 4.2.5. shall be sufficient.
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3.7.1.

3.7.2.

3.8.

4.1.

4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

the trade name or mark of the applicants Warking shall be clearly legible and
indelible;

the specific identification code of the miedu This marking shall be clearly
legible and indelible.

This specific identification code shall compridee tstarting letters "MD" for
"MODULE" followed by the approval marking witholté circle as prescribed in
paragraph 4.2.1. below and in the case severaldamtical light source modules
are used, followed by additional symbols or chamact This specific
identification code shall be shown in the drawingsntioned in paragraph 2.2.1.
above. The approval marking does not have to beséime as the one on the
lamp in which the module is used, but both markispall be from the same
applicant.

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

APPROVAL
General

If all the samples of a type of headlammstted pursuant to paragraph 2. above
satisfy the provisions of this Regulation, apprastzll be granted.

Where grouped, combined or reciprocally ipocated lamps satisfy the
requirements of more than one Regulation, a simgkrnational approval mark
may be affixed provided that each of the groupemmimned or reciprocally
incorporated lamps satisfies the provisions appleto it.

An approval number shall be assigned to égmh approved. Its first two digits
(at present 00) shall indicate the series of amemisnincorporating the most
recent major technical amendments made to the Regulat the time of issue of
the approval. The same Contracting Party may ssiga the same number to
another type of headlamp covered by this Regulation

Notice of approval or of extension or refusa withdrawal of approval or
production definitely discontinued of a type of tHkanp pursuant to this
Regulation shall be communicated to the Partiehddl958 Agreement applying
this Regulation, by means of a form conforminghe model in Annex 1 to this
Regulation.

In addition to the mark prescribed in paapbr3.1., an approval mark as
described in paragraphs 4.2. and 4.3. below shkadiffixed in the spaces referred
to in paragraph 3.2. above to every headlamp confgy to a type approved
under this Regulation.
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4.2. Composition of the approval mark
The approval mark shall consist of:
4.2.1. An international approval marking, comprsin
42.1.1. a circle surrounding the letter "E" folledvby the distinguishing number of the
country which has granted approval; 6
4.2.1.2. the approval number prescribed in pardgdap.3. above;
4.2.2. the following additional symbol:
4.2.2.1. a horizontal arrow with a head on each pauhting to the left and to the right;
4.2.2.2. on headlamps meeting the requirementshisf Regulation in respect of the

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

4.2.2.3. on headlamps meeting the requirementshisf Regulation in respect of the
driving beam only, "R-BS" for Class B headlamps"WR-CS" for Class C
headlamp or "WR-DS" for Class D headlamp or "WR-E®8"Class E headlamps;

4.2.2.4. on headlamps meeting the requirementki®fRegulation in respect of both the
passing beam and the driving beam, the letters BSRfor Class B headlamps or

6/ 1 for Germany, 2 for France, 3 for Italy, 4 féretNetherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republidp® Spain, 10 for Serbia, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 f8witzerland, 15 (vacant), 16 for Norway,
17 for Finland, 18 for Denmark, 19 for Romania, 20 Poland, 21 for Portugal, 22 for the
Russian Federation, 23 for Greece, 24 for Ireldl,for Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vagaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacaB§,for Lithuania, 37 for Turkey, 38 (vacant), 39
for Azerbaijan, 40 for the former Yugoslav Repubtit Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by itsmider States using their respective
UN ECE symbol), 43 for Japan, 44 (vacant), 45 fasthalia, 46 for Ukraine, 47 for Republic of
South Africa, 48 for New Zealand, 49 for Cyprus,fé60Malta, 51 for the Republic of Korea,
52 for Malaysia, 53 for Thailand, 54 and 55 (vayab6 for Montenegro, 57 (vacant) and 58 for
Tunisia. Subsequent numbers shall be assignech&r obuntries in the chronological order in
which they ratify or accede to the Agreement Comicgy the Adoption of Uniform Technical
Prescriptions for Wheeled Vehicles, Equipment aadsPwhich can be Fitted and/or be Used on
Wheeled Vehicles and the Conditions for Reciprd®atognition of Approvals Granted on the
Basis of these Prescriptions, and the numbers éissgyned shall be communicated by the
Secretary-General of the United Nations to the 2aing Parties to the Agreement.
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4.2.2.5.

4.2.2.6.

4.2.3.

4.2.3.1.

4.2.4.

4.2.5.

4.3.

4.3.1.

4.3.2.

4.3.2.1.

"WCR-CS" for Class C headlamp or "WCR-DS" for Cl&skeadlamp or "WCR-
ES" for Class E headlamps;

on headlamps incorporating a lens of iglasaterial, the group of letters "PL" to
be affixed near the symbols prescribed in paragrdph 1. and 4.2.2. above.

on headlamps, other than Class A, med#tiegequirements of this Regulation in
respect of the driving beam, an indication of thaximum luminous intensity
expressed by a reference mark, as defined in Ephd.3.2.1.2. below, placed
near the circle surrounding the letter "E";

In every case the relevant operating moded usuring the test procedure
according to paragraph 1.1.1.1. of Annex 4 ando#renitted voltage(s) according
to paragraph 1.1.1.2. of Annex 4 shall be stipdiate the approval forms and on
the communication forms transmitted to the coustnehich are Contracting
Parties to the Agreement and which apply this Ragu.

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

on headlamps meeting the requirementsi®Regulation which are so designed
that the filament lamp, gas-discharge light sowcdED module(s) producing
the passing beam shall not be lit simultaneousi what of any other lighting
function with which it may be reciprocally incoraded: an oblique stroke (/)
shall be placed behind the passing lamp symbdiarapproval mark.

The two digits of the approval number (aspnt 00) which indicate the series of
amendments incorporating the most recent majomieahamendments made to
the Regulation at the time of issue of the appravad the arrow defined in
paragraph 4.2.2.1. may be marked close to the addiional symbols.

The marks and symbols referred to in papggd.2.1. to 4.2.3. above shall be
clearly legible and be indelible. They may be pthon an inner or outer part
(transparent or not) of the headlamp, which canbetseparated from the
transparent part of the headlamp emitting the light any case they shall be
visible when the headlamp is fitted on the vehistewhen a movable part is
opened.

Arrangement of the approval mark

Annex 2, figures 1 to 15 to this Regulatiives examples of arrangements of the
approval mark with the above-mentioned additiogattsols.

Grouped, combined or reciprocally incorpaddamps:
Where grouped, combined or reciprocaltpiporated lamps have been found to

comply with the requirements of several Regulatioassingle international
approval mark may be affixed, consistinfa circle surrounding the letter "E"



4.3.2.1.1.

4.3.2.1.2.

4.3.2.2.

4.3.2.2.1.

4.3.2.2.2.

4.3.2.3.

4.3.2.4.

4.3.2.5.

4.3.3.

4.3.3.1.

4.3.3.2.
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followed by the distinguishing number of the coyntwhich has granted the
approval, and an approval number. This approvakmeay be located anywhere
on the grouped, combined or reciprocally incorpetdamps, provided that:

it is visible as specified in paragrdgh5.;

no part of the grouped, combined omprecally incorporated lamps that transmits
light can be removed without at the same time rengpthe approval mark.

The identification symbol for each lamppm@priate to each Regulation under
which approval has been granted, together with dbeesponding series of
amendments incorporating the most recent majornteehamendments to the
Regulation at the time of issue of the approval] @nnecessary, the required
arrow shall be marked:

either on the appropriate light-emittsogface,

or in a group, in such a way that edctih® grouped, combined or reciprocally
incorporated lamps may be clearly identified.

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

An approval number shall be assigned tch egpe approved. The same
Contracting Party may not assign the same numbantdher type of grouped,
combined or reciprocally incorporated lamps covdrgthis Regulation.

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

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

The provisions laid down in paragraph 4.3.2. ataresapplicable.

In addition, where the same lens is utbedlatter may bear the different approval
marks relating to the different types of headlampanits of lamps, provided that
the main body of the headlamp, even if it cannosdygarated from the lens, also
comprises the space described in paragraph 3.2eadiod bears the approval
marks of the actual functions. If different typefsheadlamps comprise the same
main body, the latter may bear the different aparovarks.

Annex 2, figure 14to this Regulation gives examples of arrangemesits
approval marks relating to the above case.
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B.
5.

5.1.

5.2.

5.2.1.

5.2.2.

5.3.

5.3.1.

TECHNICAL REQUIREMENTS FOR HEADLAMPS/7
GENERAL SPECIFICATIONS

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

Headlamps shall be so made as to retain tpedscribed photometric
characteristics and to remain in good working ontben in normal use, in spite
of the vibrations to which they may be subjected.

Headlamps shall be fitted with a device &nglthem to be so adjusted on the
vehicles as to comply with the rules applicablehtem. Such a device may or
may not provide horizontal adjustment, providedtthi@e headlamps are so
designed that they can maintain a proper horizaitaing even after the vertical
aiming adjustment. Such a device need not bedfittie units in which the
reflector and the diffusing lens cannot be sepdrgisvided the use of such units
is confined to vehicles on which the headlamp sgttan be adjusted by other
means.

Where a headlamp providing a passing beam anaddmp providing a driving
beam, each equipped with its own filament lampfak-discharge light sourcs
LED module(s), are assembled to form a compositethum adjusting device shall
enable each optical system individually to be cadjusted.

However, these provisions shall not apply heeadlamp assemblies whose
reflectors are indivisible. For this type of astb§mthe requirements of
paragraph 6.3. of this Regulation apply.

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

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

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

(@) no restriction on the use is made in Regulatfi 37 and its series of
amendments in force at the time of applicationtype approval;

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

7/ Technical requirements for filament lamps: see gukaion No. 37. Technical
requirements for gas-discharge light sources: sggilation No. 99.
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(c) for Class C and D, its objective luminous flior dipped-beam does not
exceed 2,000 Im.

The design of the device shall be such that then&nt lamp can be fixed in no
other position but the correct oné. 8

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

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

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

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

5.3.2.3. The total objective luminous flux of alED modules producing the passing beam
shall be measured as described in paragraph 5.noxA12. The following
minimum and maximum limits shall apply:

Headlamps Headlamps
Class C Class D
Passing beam minimum 500 lumen 1000 lumen
Passing beam maximum 2000 lumen 2000 lumen

5.4. Class E headlamps

5.4.1. The headlamp shall be equipped with (a)dissharge light source(s) approved
according to Regulation No. 99 and/or (an) LED oie(k).

5.4.2. In the case of replaceable gas-dischargd# Bgurces the lamp holder shall
conform to the dimensional characteristics as giventhe data sheet of IEC
Publication 60061-2, relevant to the category af-dscharge light source used.
The gas-discharge light source shall fit easilp thie headlamp

5.4.3. In the case of (an) LED module(s) the follaywequirements apply:

5.4.3.1. The electronic light source control gearfsapplicable, shall be considered as
being part of the headlamp; they may also be gaheoLED module(s);

8/ A headlamp is regarded as satisfying the requeremof this paragraph if the filament

lamp can be easily fitted into the headlamp andptbstioning lugs can be correctly fitted into
their slots even in darkness.
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5.4.3.2.

5.4.3.3.

5.5.

5.6.

5.7.

5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.8.

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

The total objective luminous flux of aED modules producing the passing beam
shall be measured as described in paragraph 5.noexA12. The following
minimum limit shall apply:

Headlamps Class E

Passing beam minimum 2000 lumen

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

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

On headlamps designed to provide alternatdiyvang beam and a passing beam,
any mechanical, electromechanical or other devicerporated in the headlamp
for switching from one beam to the other shall besnstructed that:

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

(a) require the applicant to supply the equipnmeciessary to perform the test;

(b) forego the test if the headlamp presentechbyapplicant is accompanied by a
test report, issued by a Technical Service resptndior approval tests for
headlamps of the same construction (assembly)jrognfy compliance with this
requirement.

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

either the passing beam or the driving behatl always be obtained without any
possibility of the mechanism stopping in betweentthio positions;

the user cannot, with ordinary tools, chatingeshape or position of the moving
parts.

For Class E, the headlamp and ballast system sbiatienerate radiated or power
line disturbances to cause a malfunction of otlhesstec/electronic systems of the
vehicle. 9

9/ Compliance with the requirements for electromaigneompatibility is relevant to the
individual vehicle type.
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ILLUMINATION

General provisions

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

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

For Class AorBorCorD

Apart from (an) LED module(s), the headgiarshall be checked by means of an
uncoloured standard (étalon) filament lamp desigfmda rated voltage as
indicated in the relevant data sheet of Regulation37. During the checking of
the headlamp, the voltage at the terminals of itaenént lamp shall be regulated
SO as to obtain the reference luminous flux ascatdid at the relevant data sheet
of Regulation No. 37.

Depending on the number of filament lafgpsvhich the headlamp is designed,
it shall be considered acceptable if it meets dwpiirements of paragraph 6 with
the same number of standard (étalon) filament laipp¢hich may be submitted
with the headlamp.

LED module(s) shall be measured at 6.3rV18.2 V respectively, if not
otherwise specified within this Regulation. LED mte(s) operated by an
electronic light source control gear, shall be measd as specified by the
applicant. The values obtained by the LED moduls{gll be multiplied by a
factor of 0.7 prior to check for compliance.

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

The headlamp shall be deemed satisfaittng photometric requirements set in

the present paragraph 6. are met with one lightceouvhich has been aged
during at least 15 cycles, in accordance with Anfeparagraph 4. of Regulation
No. 99.

Where the gas-discharge light source is approeedrding to Regulation No. 99
it shall be a standard (étalon) light-source amduminous flux may differ from
the objective luminous flux specified in Regulatido. 99. In this case, the
illuminances shall be corrected accordingly.
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6.1.4.2.

6.1.4.3.

6.1.5.

6.1.5.1.

6.2.

6.2.1.

6.2.2.

6.2.2.1.

6.2.2.2.

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

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

The dimensions determining the positionthd arc inside the standard gas-
discharge light source are shown in the relevata slaecet of Regulation No. 99.

Four seconds after ignition of a headlamipch has not been operated
for 30 minutes or more, 60 lux at least must behed at point HV of a driving
beam and 6 lux at point 2 (0.86D-V) of a passinganbefor headlamps
incorporating driving beam and passing beam funstioor 6 lux at point
point 2 (0.86D-V) for headlamps having only a pagsbeam function. The
power supply shall be sufficient to secure the kjuige of the high current pulse.

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

LED module(s) shall be measured at 6.3rvV18.2 V respectively, if not
otherwise specified within this Regulation. LED dute(s) operated by an
electronic light source control gear, shall be mead as specified by the
applicant.

Provisions concerning passing beams

For a correct aiming the passing beam giatluce a sufficiently sharp "cut-off"
to permit a satisfactory visual adjustment withaig as indicated in paragraph 6.
below. The "cut-off" must be substantially horit@inand shall be as straight as
possible from at least 3° L to 3% Rn case the visual aim leads to problems or
ambiguous positions, the instrumental method ascifgp@é in Annex 9,
paragraphs 2. and 4., shall be applied and thetyjoalrather the sharpness of the
"cut-off" and the linearity shall be checked onfpanance.

The headlamp shall be aimed so that:

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

For vertical adjustment: the horizontatt jd the "cut-off" line is adjusted to its
nominal position 1 per cent below the H-H line whits 10 cm below the
headlamp axis on the screen at 10 m distance ochwisi25 cm below the
headlamp axis on the screen at 25 m distance.

If, however, vertical adjustment cannot be perfedmepeatedly to the required
position within the allowed tolerances, the instamtal method of Annex 9,
paragraphs 4. and 5. shall be applied to test dangd with the required
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minimum quality of the "cut-off* line and to perfar the beam vertical
adjustment.

6.2.3. When so aimed, the headlamp must, if its@ab is sought solely for provision
of a a passing beam, /A€omply with the requirements set out in paragsapl2.5.
to 6.2.7.1. below; if it is intended to provide ba& passing beam and a driving
beam, it shall comply with the requirements set iouparagraphs 6.2.5., 6.2.6.
and 6.3.

6.2.4. Where a headlamp so aimed does not meetrdfeirements set out in
paragraphs 6.2.5., 6.2.6. and 6.3., its alignmeny rhe changed, except for
headlamps that have no mechanism to adjust hoakaim, on condition that the
axis of the beam is not displaced laterally by ntben 1 degree (= 44 cm) to the
right or left 1¥. To facilitate alignment by means of the "cut-pthe headlamp
may be partially occulted in order to sharpen tbet-off". However, the "cut-
off" should not extend beyond the line H-H.

6.2.5. The illumination produced by the passingniem the screens in Annex 3 shall
meet the following illumination requirements:

6.2.5.1. For Class A headlamps:

Any point on and above the line H-H: < 0.32 lux
Any point on line 25L-25R > 1.28 lux
Any point on line 12.5L-12.5R > 0.64 lux
6.2.5.2. For Class B headlamps:
Any point on and above the line H-H: < 0.7 lux
Any point on line 50L-50R except 50V * > 1.5 lux
Point 50V > 3 lux
Any point on line 25L-25R > 3 lux
Any point in zone IV > 1.5 lux
. . ... 50R
* —_ >
*/ ratio of intensities sl 2 0.25
10  Such a special "passing beam" headlamp may incatar driving beam not subject to

requirements.

1V

The limit of realignment of 1° towards the right left is not incompatible with upward

or downward vertical realignment. The latter isnited only by the requirements of
paragraph 6.3. (the provisions of paragraph 6e3nat applicable to passing beam headlamps).
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6.2.5.3. For Class C or D headlamp:
Test Position in BB grid in angular Required illumination in lux at 25 m
point/ degrees Minimum Maximum
line/ Vertical 3 **/ ClassD | ClassC | ClassD | ClassC
zone Horizontal B **/ >125cc | <125cc | >125cc | <125cc
1 0.86 D 35R 2.3 15.4
2 0.86 D 0 58 | 29 -
3 0.86 D 35L 2.3 15.4
1.50L and
4 0.50U 1 50R - 1.08
15L and
6 2.00D 15 R 1.28 0.64 -
20 L and
7 4.00D 20 R 0.38 0.19 -
8 0 0 - 1.92
Line 11 2.00D 9Lto9R 1.6 -
Line 12 700U 10 L to 10 i 0.3; but°0.96 if within
R 2° cone
Line 13 10.00 U 10 L to 10 i 0.15; buz 0.64 if within
R 2° cone
Line 14 10 U t0 90 U 0 i 0.15; buz 0.64 if within
2° cone
15 */ 4.00U 8.0L 0.1% 1.08
16 */ 4.00U 0 0.1% 1.08
17 */ 4.00U 8.0R 0.1% 1.08
18 */ 2.00U 4.0L 0.2% 1.08
19 */ 2.00U 0 0.2% 1.08
20 */ 2.00U 40R 0.2% 1.08
8.0 L and
* * -
21 % 0 80R 0.1%
4.0 L and
22 %/ 0 40R 0.2% 1.08
1U/8L-4U/8L-4U/8R-1U/8R-
Zone 1 | 0/4R-0/1R-0.6U/0-0/1L-0/4L- - 1.08
1U/8L
zone2 | >auto<tou | OL110 : 0-3; but 0.96 1
R within 2° cone
zone3| 10Utogoyu |OLI10 : 0.15: but 0.64 I
R within 2° cone




Notes

"D" means under the H-H line.
"R" means right of the V-V line.
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"U" means aboveHhd line.
"L" means left thfe V-V line.

*/ During measurement of these points, the frontitijposlamp approved to UN ECE
Regulation No. 50; if combined, grouped, or reciadty incorporated-shall be switched on.
**/  0.25 tolerance allowed independently at each test gomphotometry unless indicated

otherwise.

Other general text:

Nominal aim for photometry:

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

Vertical: 1 per cent D (0.8D) Horizontal:
Allowed tolerances for photometry:
Vertical: 0.3Dto 0.8D Horizontal: +0.5DL-R
6.2.6. The light shall be as evenly distributegh@ssible within zones 1, 2, and 3 for
Class C or D headlamps.
6.2.7. For Class E headlamps :
T?St , F?osﬂmn in B Required illumination in Lux at 25 m
point/ grid in angular degrees
line/ Vertical B Horizontalp - :
sone x| x| Minimum Maximum
1 0.86 D 3.5R 4 20
2 0.86 D 0 8 -
3 0.86 D 3.5L 4 20
4 T e : 1.08
6 2.00 D 15Land 15R 2 -
7 4.00 D 20Land 20 R 1 -
8 0 0 - 1.92
Line 11 2.00D 9Lto9R 3 -
Line 12 7.00 U 10Lto10R - 1.08
Line 13 10.00 U 10Lto10R - 1.08
Line 14 10U to 90 U 0 - 1.08
15 %/ 4.00 U 8.0L 0.1F 1.08
16 */ 4.00U 0 0.1f 1.08
17 %/ 4.00U 8.0R 0.1F 1.08
18 ¥/ 2.00 U 40L 0.2F 1.08
19 ¥/ 2.00 U 0 0.2F 1.08
20 */ 2.00 U 40R 0.2/ 1.08
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21 % 0 8.0Land 8.0R 0.1* -
22 *| 0 40Land 4.0R 0.2/* 1.08
Zone 1 1U/8L-4U/8L-4U/8R-1U/8R-0/4R i 108
0/1R-0.6U/0-0/1L-0/4L-1U/8L '
Zone 2 >4U to <10 U 10Lto10R - 1.08
Zone 3 10 Uto 90 U 10Lto10R - 1.08
Notes
"D" means under the H-H line. "U" means above thd khe.
"R" means right of the V-V line. "L" means left tife V-V line.
*/ During measurement of these points, the front itipms lamp approved to

Regulation No. 50, if combined, grouped, or reafjatty incorporated, shall be switched on.
**/ A 0.25° photometry tolerance is allowed indepertilye at each test point, unless
indicated otherwise.

6.2.7.1. The voltage applied to the terminals & Hallast(s) is: either: 13.5V +0.1V
for 12 V systems or: otherwise specified (see AnhEx

6.2.8. Either one or two filament light sourcelags A, B, C, D) or one gas discharge
light source (class E) or one or more LED moduléBss C, D, E) are permitted
for the passing beam.

6.3. Provisions concerning driving beams

6.3.1. In the case of a headlamp designed to peavidriving beam and a passing beam,
measurements of the illumination produced on theest by the driving beam
shall be taken with the same headlamp alignmemtpatied to the condition of
paragraphs 6.2. above; in the case of a headlaoyidprg a driving beam only, it
shall be so adjusted that the area of maximum itation is centred on the point
of intersection of lines H-H and V-V; such a headaneed only meet the
requirements referred to in paragraph 6.3.

6.3.2. Irrespective of the type of light sourc&module(s) or filament light source(s)
or gas discharge light source) used to producepttssing beam, several light
sources either:

(@) one or more filament light sources listed in g&®ation No. 37
(class A, B, C, D);

or
(b) gas discharge light sources listed in Regufaio. 99 (class E); or

(c) LED module(s) (class C, D, E) may be used &mheindividual driving beam.



6.3.3.

6.3.3.1.

6.3.3.1.1.

6.3.3.1.2.

6.3.3.2.

6.4.
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Except for Class A headlamp, the illuminatioroduced on the screen by the
driving beam shall meet the following requirements:

The point of intersection (HV) of linesHHand V-V shall be situated within the
isolux 80 per cent of maximum illumination. Thisximum value (k) shall not
be less than 32 lux for Class B or C headlamp< &ix for Class D headlamps
and 70 lux for Class E headlamps. The maximumevahall in no circumstances
exceed 240 lux in the case of Class B headlampsl@&ddux in the case of
Class C, D and E headlamps.

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

Im =0.625 Iy

The reference marl)l' of this maximum intensity, referred to in
paragraph 4.2.2.6. above, shall be obtained byetfe

I, ='§M= 0.280Ewm
This value shall be rounded off to the value 719 - 12.5-17.5-20-25-27.5 -
30-37.5-40-45-50.

Starting from point HV, horizontally toethight and left, the illumination shall be
not less than 12 lux for Class B headlamp to aadis#t of 1,125 mm and not less
than 3 lux for Class B headlamp to a distance 26@ mm.

In the case of a Class C, D or E headlamp, thengities shall conform to the
tables A or B in Annex 3. Table A applies in theese where a primary driving
beam is being produced with a single light sourdeble B applies in the case
where the driving beam is being produced by a stegndriving beam headlamp
operated with a harmonized passing beam headlan@ppoimary driving beam

headlamp.

In the case of headlamps with an adjustalflecter, additional tests shall be
made after the reflector has been moved vertiaally or at least into the
maximum position, if less than 2°, from its initigbsition by means of the
headlamp adjusting device. The whole headlamgd #ie be re-positioned (for
example by means of the goniometer) by movingribugh the same number of
degrees in the opposite direction to the movemetiieoreflector. The following

measurements shall be made and the points shaitthie the required limits:

passing beam: points HV and 0.86 D-V
driving beam: % and point HV (percentage agf).
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6.5.

7.1.

8.1.

8.1.1.

8.1.2.

8.2.

8.3.

9.1.

9.2.

The screen illumination values mentioned irageaphs 6.2. and 6.3. above shall
be measured by means of a photoreceptor, the igffeatea of which shall be
contained within a square of 65 mm side.

COLOUR
The colour of the light emitted shall be white
FURTHER ADMINISTRATIVE PROVISIONS

MODIFICATION OF THE HEADLAMP TYPE AND EXTENSION OF
APPROVAL

Every modification of the headlamp type shel notified to the administrative
department which approved the headlamp type. @itk department may then
either:

consider that the modifications made arekelyl to have appreciable adverse
effects and that in any event the headlamp stitiglees with the requirements; or

require a further test report from the téchinservice responsible for conducting
the tests.

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

The competent authority issuing the extensibapproval shall assign a series
number to each communication form drawn up for sarctextension and inform
thereof the other Parties to the 1958 Agreementyagep this Regulation by
means of a communication form conforming to the eiad Annex 1 to this
Regulation.

CONFORMITY OF PRODUCTION

The conformity of production procedures shall compith those set out in the
Agreement, Appendix2 (E/ECE/324-E/ECE/TRANS/50%Rg with the
following requirements:

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

The minimum requirements for conformity of gweation control procedures set
forth in Annex 5 to this Regulation shall be coredliwith.



9.3.

9.4.

9.5.

10.

10.1.

10.2.

11.

12.
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The minimum requirements for sampling by agpeéctor set forth in Annex 7 to
this Regulation shall be complied with.

The authority which has granted type appravaly at any time verify the
conformity control methods applied in each productifacility. The normal
frequency of these verifications shall be once %o years.

Headlamps with apparent defects are disredarde
PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a typleeafdlamp pursuant to this Regulation
may be withdrawn if the requirements are not coegplvith or if a headlamp
bearing the approval mark does not conform toype approved.

If a Contracting Party to the Agreement ajpglythis Regulation withdraws an
approval it has previously granted, it shall foritwso notify the other
Contracting Parties applying this Regulation by ngeaf a communication form
conforming to the model in Annex 1 to this Regulati

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasemémufacture a type of headlamp
approved in accordance with this Regulation, hdl gt inform the authority
which granted the approval. Upon receiving thewaht communication, that
authority shall inform thereof the other Partiesthe 1958 Agreement applying
this Regulation by means of a communication formfeoming to the model in
Annex 1 to this Regulation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES RESRSIBLE
FOR CONDUCTING APPROVAL TESTS, AND OF ADMINISTRATIEK
DEPARTMENTS

The Parties to the 1958 Agreement applying thiguRion shall communicate to
the United Nations Secretariat the names and askeBesf the technical services
responsible for conducting approval tests and efdtministrative departments
which grant approval and to which forms certifyingproval or extension or
refusal or withdrawal of approval, or productiorfidiéely discontinued, issued in
other countries, are to be sent.
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Annex 1
COMMUNICATION
(Maximum format: A4 (210 x 297 mm))
issued by : Name of administration:
concerning: 2 APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

of a type of headlamp pursuant to Regulation NG. 11

Approval No.: ..... Extension No.: .....
Trade name or mark of the VENICIE: .......coee e
2 Manufacturer's name for the type of VENICI . .coovvniiie e
3 Manufacturer's Nname and addresSS:........uuuceeiiiieiiiiiiii e
4 If applicable, name and address of manufacturepresentative: ..............ccccvvvvvinniee.n.
Submitted for apProval ON: ...... ... e

Technical service responsible for conductingrapgl tests: ........ccoooeviiiieiiiiiieeeee s o

Number of report issued by that SErviCe: ..o
Brief description:
Category as described by the relevant marking.3...............ccooiiiiiiiiii e eieeieeeee

Number and category(ies) of filament lamp(S)nfa.............cocooiiiiiiiii e,



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

ECE/TRANS/WP.29/2009/97
page 25
Number and category (ies) of gas-discharge lighte® if any: ..........ccccevviiiiiiiiiiiinnns
Number and specific identification code(s) of LEDales, if any: ...........ccceevvvvvinnnnnnn.

Number and specific identification code(s) of alentc light source control gear(s), if
ANY. e

The determination of "cut-off* sharpness yes 2ho
If yes, it was carried out at 20 m /25 M.2.....cooiiiiiiiiiii e
Trade name and identification number of separdtadiés) or part(s) of ballast(s): ........

The passing beam light source may/may rioto2 lit simultaneously with the driving
beam light source and/or another reciprocally ipocated headlamp.

Reason(s) for extension of approval: ...

Approval granted/extended/refused/withdraWin.2..............cccoooooiiiiiiiiii s iceeee e
o = T PSPPSR

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

1/ Distinguishing number of the country which hasarged/extended/refused/withdrawn
approval (see the provisions of the Regulation eamag approval).

2/ Strike out which does not apply.

3/ Indicate the appropriate marking selected froelitt below:

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

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

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

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

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

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

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

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

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

WC+-ES, WC+R-ES, WC+-ES PL, WC+R-ES PL
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Annex 2
EXAMPLES OF ARRANGEMENT OF APPROVAL MARKS
C-AS |2
] —° CR-BS
A
a 1 a
4l 2 y E4 3
v
el . 2 a
00 243 =
—x 3 00 243
a>5 mm for Class A headlamp >a8 mm for Class B, C, D and E headlamp
Figure 1 Figure 2

The headlamp bearing one of the above approval sriaak been approved in the Netherlands
(E 4) pursuant to Regulation No. 113 under approvashber 243, meeting the requirements of
this Regulation in its original form (00). Thetkts C-AS (figure 1) indicate that it concerns a
Class A passing beam headlamp and the letters CRi88e 2) indicate that it concerns a
Class B passing and driving beam headlamp.

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 thexr lEE" and face in the same direction.

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

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

The headlamp bearing the above approval mark isaallamp incorporating a lens of plastic
material meeting the requirements of this Regutaéind is designed:

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

Figure 4: Class B in respect of the passing beatrdaring beam.
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C/R-BS C/-BS
00 2493 00 2493
Figure 5 Figure 6

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

Figure 5: Class B in respect of the passing beadrdarming beam.
Figure 6: Class B in respect of the passing bedsn on

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

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

The headlamp bearing the above approval mark isaalamp incorporating a lens of plastic
material meeting the requirements of this Regufasind is designed:

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

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

WC-DS PL WCR-DS PL
00 2493 00 2493

Figure 9 Figure 10
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The headlamp bearing the above approval mark msadlamp meeting the requirements of this
Regulation:

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

Figure 10: Class D in respect of the passing bezihrdaving beam.

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

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

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

Figure 11: Class E in respect of the passing badym o
Figure 12: Class E in respect of the passing beahddving beam.

Simplified marking for grouped, combined or recipably incorporated lamps

Figure 13

(The vertical and horizontal lines schematize thepe of the light-signalling device. They are
not part of the approval mark).
©®-

Model A 17120

00 A 00 WCR-DS PL|02 B PL|01 11

—_—  —
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00 A 00 WCR-DS PL 02 B PL 01 11
Model B @ 30
17120
AJWCR-DS[ B [ 11
ool PL [PL|oO1
—| 00 |02
Model C e
®~
17120
00 A 30 17120 00 WCR-DS PL 02 B PL 01 11
Model D — -—

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

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

A headlamp, Class D, with a passing beam and andribeam with a maximum intensity

comprised between 86,250 and 101,250 candelasdasaied by the number 30), approved in
accordance with the requirements of this Regulatats original form (00) and incorporating a
lens of plastic material,

A front fog lamp approved in accordance with thesB#ies of amendments to Regulation No. 19
and incorporating a lens of plastic material,

A front direction indicator lamp of Category 11 apyed in accordance with the 01 series of
amendments to Regulation No. 50.
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Figure 14

Lamp reciprocally incorporated with a headlamp

Example 1

30 00 WCR-DS PL WCR-CS PL

125 00 00
17120

17122

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

either

a headlamp, Class D, with a passing and a drivegrbwith a maximum luminous intensity
comprised between 86,250 and 101,250 candelaswdasaied by the number 30), approved in
Germany (E1) in accordance with the requirementthisf Regulation in its original form (00),
which is reciprocally incorporated with a front g lamp approved in accordance with
Regulation No. 50 in its original form (00);

or
a headlamp, Class C, with a passing beam and @agirbeam with a maximum luminous
intensity comprised between 33,750 cd and 45,00Fasl indicated by the number 12.5),

approved in Germany (E1) in accordance with theliregqments of this Regulation in its original
form (00), which is reciprocally incorporated witte same front position lamp as above;

Figure 15

LED modules

MD E3 17325

The LED module bearing the light source module fifieation code shown above has been
approved together with a headlamp initially apprbireltaly (E3) under approval number 17325
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Annex 3
MEASURING SCREEN

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

v
Figure A i
LH . Cut - ot RH
iHy
H ---3--2-- S N P 0TS - H
250I___.___________________i___){_/_ _____________ o
750 !
2601 ;
1500 ; 28R
12.5L ! 12.5R
i
. 2250 i 2250 N
i
v

passing through

H-H: horizontal plane
focus of headlamp

V-V: vertical plane

MEASURING SCREEN
for Class B headlamps
(Dimensions in mm with screen at 25 m distance)

Figure B

125 1125

¥

F 3

2250

passing through

H-H: horizontal plane
focus of headlamp

V-V: vertical plane
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MEASURING SCREEN
for Class C, D and E headlamps
(Dimensions in mm with screen at 25 m distance)
Figure C
Inthis zone walues of =100 5
Upto 400 cd are admitted i 4 Up to 80
s_uc_h an excess_\talue is
Iolgnét-e-d to a conical angle Line 14
Zone 3
Line 13
i Inthiz zone \-aluias of =200 up i i
' to 500 cd are admitted if such Line 12 | '
. an excess valueidis limited to a | .
! conical angle of . 1 | |
H = =
@ b
7 i i
____________ L b T
Note  The luminous intensity of zones 2 and 3 abovenatepplied to Class E.




ECE/TRANS/WP.29/2009/97
page 33

Table A - Primary high beam headlamp

(Refer to figure D for details of test point posits)

Test Required illumination in lux
point Test point location Class D Class C Class E
number > 125cc < 125cc
MIN MAX MIN MAX MIN MAX
1 H-V Y vy Y Y
2 H-3R and 3L 19.2 12.8 30
3 H-6R and 6L 6.4 4.16 10
4 H-9R and 9L 3.84 2.56 6
5 H-12R and 12L 1.28 0.8 2
6 2U-V 1.92 1.28 3
7 4D-V 2 2 2
MIN luminous intensity of| ., , 32 70
the maximum
MAX luminous intensity 180.0 180.0 180

y Intensity at H-V shall be equal to or greatemtl88 per cent of the maximum intensity in
the beam pattern.

2/ Intensity a4D-V shall be equal to or less than 30 per cent ofrtarimum intensity in the
beam pattern.

Table B - Secondary high beam headlamp operatdédaniarmonized passing beam headlamp
or a primary driving beam headlamp

(Refer to figure E for details of test point posits)

Test Required illumination in lux
point Test point location Class D Class C
number > 125¢cc < 125cc Class E
MIN MAX MIN MAX MIN MAX
1 H-VY v v v
2 H-3R and 3L 19.2 12.4 30
3 H-6R and 6L 6.4 --- 4.16 --- 10 ---
6 2U-V 1.92 1.28 3
7 4D-V 2 2 2
MIN Iumlnous_mtensny of 51 2 32 70
the maximum
MAX luminous intensity 180.0 180.( 180

y Intensity at H-V shall be equal to or greatemtl88 per cent of the maximum intensity in
the beam pattern.

2/ Intensity at 4D-V shall be equal to or less tB@rper cent of the maximum intensity in the
beam pattern.
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Figure D
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Annex 4

TESTS FOR STABILITY OF PHOTOMETRIC PERFORMANCE OFEADLAMPS IN
OPERATION

TESTS ON COMPLETE CLASS B,,@® AND E HEADLAMPS

Once the photometric values have been measuredrdamgoto the prescriptions of this
Regulation, in the point for Jzx for driving beam and in points HV, 50R, 50L foraS$ B
passing beam and in points 0.86D-3.5R, 0.86D-3GbQU-1.5L, 0.50U-1.5R and HV for
Class C, D and E, for passing beam a complete awegodsample shall be tested for stability of
photometric performance in operation. "Completadie@mp” shall be understood to mean the
complete lamp itself, including those surroundiogly parts, filament lamps, gas discharge light
sources or LED module(s) which could influencetitsrmal dissipation.

The tests shall be carried out:

(@) in a dry and still atmosphere at an ambientpmature of 23C + 5°C, the
test sample being mounted on a base represengngptiect installation on the
vehicle;

(b) in case of replaceable light sources: usingsma®duction filament light
sources, which have been aged for at least one boumass production gas-
discharge light sources, which have been aged tféeast 15 hours or mass
production LED modules which have been aged foteast 48 hours and
cooled down to ambient temperature before statlingests as specified in this
Regulation. The LED modules supplied by the applichall be used.

The measuring equipment shall be equivalent toukatl during headlamp tyja@proval tests.
The test sample shall be operated without beingalimited from or readjusted in relation to its
test fixture. The light source used shall be atlighurce of the category specified for that
headlamp.

1. TEST FOR STABILITY OF PHOTOMETRIC PERFORMANCE

1.1. Clean headlamp

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

1.1.1. Test procedurd 1

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

v For the test schedule see Annex 8 to this Reigulat



ECE/TRANS/WP.29/2009/97
page 36

1.1.1.1. (@) In the case where only one lightingction (driving or passing beam or front
fog lamp) is to be approved, the correspondingtligburce is lit for the
prescribed time, /2

(b) In the case of a headlamp with a passing be@inone or more driving beams
or in case of a headlamp with a passing beam d@rmh&fog lamp:

(i) the headlamp shall be subjected to the follmvcycle until the time
specified is reached:

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

(i) if the applicant declares that the headlammpga be used with only the
passing beam lit or only the driving beam(s) lie8a time, the test shall
be carried out in accordance with this conditiomgtivating 2
successively the passing beam half of the timethaddriving beam(s)
(simultaneously) for half the time specified in ggraph 1.1. above.

(c) inthe case of a headlamp with a front fogpgaand one or more driving beams:

(i) the headlamp shall be subjected to the follmvcycle until the time
specified is reached:

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

(i) if the applicant declares that the headlammpga be used with only the
front fog lamp lit or only the driving beam(s) 8t at a time, the test shall
be carried out in accordance with this conditiongtivating 2
successively the front fog lamp half of the timeldhe driving beam(s)
(simultaneously) for half the time specified in ggmaph 1.1. above.

(d) In the case of headlamp with a passing bea®,00 more driving beams and a
front fog lamp:

2/ When the tested headlamp includes signalling fartipe latter shall be lit for the duration
of the test. In the case of a direction indicdaonp, it shall be lit in flashing mode with an off/o
time of approximately one to one.

3/ Should two or more lamp light source be simultarsty lit when headlamp flashing is
used, this shall not be considered as being nouseabf the light source simultaneously.
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() the headlamp shall be subjected to the follmncycle until the time
specified is reached:

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

(i) if the applicant declares that the headlampa be used with only the
passing beam lit or only the driving beam(é)i3at a time, the test shall
be carried out in accordance with this conditiontivating 2
successively the passing beam half of the timethadlriving beam(s)
for half the time specified in paragraph 1.1. ahowbile the front fog
lamp is subjected to a cycle of 15 minutes off &mdinutes lit for half of
the time and during the operation of the drivingre

(i) if the applicant declares that the headlampgo be used with only the
passing beam lit or only the front fog lamfliB at a time, the test shall
be carried out in accordance with this conditiorGtivating 2
successively the passing beam half of the timetlaadront fog lamp for
half of the time specified in paragraph 1.1. abowhjle the driving
beam(s) is(are) subjected to a cycle of 15 minofésand 5 minutes lit
for half of the time and during the operation of thassing beam;

if the applicant declares that the headlampoide used with only the passing
beam lit or only the driving beam(s) B or only the front fog lamp/3lit at a
time, the test shall be carried out in accordanite this condition, activating/2
successively the passing beam one third of the, tingedriving beam(s) one third
of the time and the front fog lamp for one third thfe time specified in
paragraph 1.1. above.

1.1.1.2. Test voltage

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

(@)

(b)

In case of replaceable filament light source{®@rated directly under vehicle
voltage system conditions:

The test shall be performed at 6.3 V, 13.2 V 0028.as applicable except if
the applicant specifies that the test sample maysbd at a different voltage. In
this case, the test shall be carried out with tlaenent light source operated at
the highest voltage that can be used.

In case of replaceable gas discharge lightcegs). The test voltage for the
electronic light source control-gear is 13. 2 +@olts for 12 V vehicle voltage
systems, or otherwise specified in the applicdorapproval.
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1.1.2.

1.1.2.1.

1.1.2.2.

(©)

(d)

(e)

(f)

In the case of non-replaceable light sourcesraipd directly under vehicle
voltage system conditions: All measurements ontilighunits equipped with

non-replaceable light sources (filament light sesrand/or others) shall be
made at6.3V, 13.2V or 28.0 V or at other volt&agecording to the vehicle
voltage system as specified by the applicant resede

In the case of light sources, replaceable or-meplaceable, being operated
independently from vehicle supply voltage and fubntrolled by the system,
or, in the case of light sources supplied by a suppd operating device, the
test voltages as specified above shall be appligtid input terminals of that
device. The test laboratory may require from tlanuafacturer the supply and
operating device or a special power supply neededsupply the light
source(s).

LED module(s) shall be measured at 6.75 V, ¥Y3d? 28.0 V respectively, if

not otherwise specified within this Regulation. D Ehodule(s) operated by an
electronic light source control gear, shall be meas as specified by the
applicant.

Where signalling lamps are grouped, combinedeoiprocally incorporated into
the test sample and operating at voltages otherttie nominal rated voltages of
6V, 12V or 24 V respectively, the voltage shallddjusted as declared by the
manufacturer for the correct photometric functignaf that lamp.

Test results

Visual inspection

Once the headlamp has been stabilized to the amtamperature, the headlamp
lens and the external lens, if any, shall be cldawiéh a clean, damp cotton cloth. It
shall then be inspected visually; no distortionfodmation, cracking or change in
colour of either the headlamp lens or the extderad, if any, shall be noticeable.

Photometric test

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

For Class B headlamp:

Passing beam: 50R - 50L - HV.
Driving beam: Point of Fax

For Class C, D and E headlamp:

Passing beam: 0.86D/3.5R - 0.86D/3.5L - 0.50U/hB4 1.5R - HV.
Driving beam: Point of Fax
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Another aiming may be carried out to allow for atgformation of the headlamp
base due to heat (the change of the position of'theoff" line is covered in
paragraph 2. of this annex).
A 10 per cent discrepancy between the photometraracteristics and the values
measured prior to the test is permissible includmgtolerances of the photometric
procedure.

1.2. Dirty headlamp
After being tested as specified in paragraph 1dove, the headlamp shall be
operated for one hour as described in paragraph.l.after being prepared as
prescribed in paragraph 1.2.1., and checked asrjived in paragraph 1.1.2.

1.2.1. Preparations of the headlamp

1.2.1.1. Test mixture

1.2.1.1.1. For headlamp with the outside lens asgl

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

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

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

(c) 0.2 parts by weight of NaCMQ,4nd
(d) an appropriate quantity of distilled water, wét conductivity ok 1 mS/m.
The mixture must not be more than 14 days old.

1.2.1.1.2. For headlamp with outside lens in ptastaterial:

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

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

4/ NaCMC represents the sodium salt of carboxymedilyllose, customarily referred to
as CMC. The NaCMC used in the dirt mixture shallvén a degree of substitution (DS)
of 0.6 - 0.7 and a viscosity of 0.2 — 0.3 Pa -r&f@ per cent solution at 20 °C.
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(b) 1 part by weight of vegetal carbon dust (beembdy with a particle size
of 0-100 pm,

(c) 0.2 part by weight of NaCMJ 4
(d) 13 parts by weight of distilled water with ancluctivity of< 1 mS/m, and
(e) 2+ 1 parts by weight of surface-actaht 5
The mixture must not be more than 14 days old.
1.2.1.2. Application of the test mixture to the teanp

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

This procedure shall be repeated until the illumora value has dropped
to 15-20 per cent of the values measured for e&theofollowing points under the
conditions described in this annex:

For Class B headlamp:

Passing beam/driving beam and driving beam onlintRd Enax
Passing beam only: B 50 and 50 V

For Class C, D and E headlamp:

Passing beam/driving beam and driving beam onlintRd Eax
Passing beam only: 0.50U/1.5L and 1.5R and 0.86D/V

2. TEST FOR CHANGE IN VERTICAL POSITION OF THE "CUDFF" LINE
UNDER THE INFLUENCE OF HEAT

This test consists of verifying that the vertichift of the "cut-off" line under the
influence of heat does not exceed a specified Vialuan operating passing lamp.

The headlamp tested in accordance with paragrahall be subjected to the test
described in paragraph 2.1., without being remdveih or readjusted in relation to
its test fixture.

2.1. Test

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

5/ The tolerance on quantity is due to the necesdigbtaining a dirt that correctly spreads
out on all the plastic lens.
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Using a mass production filament lamp(s) which Ibesn aged for at least one hour
or a mass production gas-discharge light sourcectwliias been aged for at
least 15 hours or the LED module(s) as submittelth wie headlamps, which has
(have) been aged for at least 48 hours, the head&dmall be operated on passing
beam without being dismounted from or readjustedeiation to its test fixture.
(For the purpose of this test, the voltage shall dofusted as specified in
paragraph 1.1.1.2.). The position of the "cut-diffé in its horizontal part (between
the vertical lines passing through point 50 L a@d5for Class B headlamp, 3.5 L
and 3.5R for Class C, D and Headlamp) shall be verified 3 minuteg (r
and 60 minutes {g) respectively after operation.

The measurement of the variation in the "cut-offie|position as described above
shall be carried out by any method giving acceptadscuracy and reproducible
results.

Test results

The result in milliradians (mrad) shall bensidered as acceptable for a passing
lamp, only when the absolute valdg = | i - 159 | recorded on the headlamp is not
more than 1.0 mrad\¢, < 1.0 mrad).

However, if this value is more than 1.0 mradt not more than 1.5 mrad
(1.0 mrad <Ar,< 1.5 mrad) a second headlamp shall be tested awilmbb in
paragraph 2.1. after being subjected three corigedirmes to the cycle as described
below, in order to stabilize the position of medkahparts of the headlamp on a
base representative of the correct installatiothervehicle:

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

Period of rest for one hour.
The headlamp type shall be considered as accepifalie mean value of the

absolute valuear, measured on the first sample axrg measured on the second
sample is not more than 1.0 mrad.
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Annex 5

MINIMUM REQUIREMENTS FOR CONFORMITY OF PRODUCTION@NTROL
PROCEDURES

1. GENERAL
1.1. The conformity requirements shall be consideaisfied from a mechanical and a

geometrical standpoint, if the differences do nateed inevitable manufacturing
deviations within the requirements of this Regolati This condition also applies

to colour.
1.2. For Class A, B, C and D headlamps
1.2.1. With respect to photometric performanceg tonformity of mass-produced

headlamps shall not be contested if, when testimaggmetric performances of any
headlamp chosen at random and equipped with st@rit@ment lamp(s) and/or
(a) LED module(s), as present in the lamp:

1.2.2. for Class A headlampsio measured value deviates unfavourably by more
than 20 per cent from the value prescribed inRagulation.

1.2.3. for Class B, C and D headlasnp

1.2.3.1. no measured value deviates unfavourabipdne than 20 per cent from the value
prescribed in this Regulation. For values in zibhdor Class B headlamp, zone 1
for Class C and D headlamp, the maximum unfavoeraddviation may be
respectively:

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

1.2.3.2. and if, for the driving beam, HV beingusied within the isolux 0.75& a
tolerance of + 20 per cent for maximum values a2d per cent for minimum
values is observed for the photometric values gtrag@asuring point specified in
paragraphs 6.2.3.2. and 6.3.2.2. of this Regulation

1.2.4. If, in the case of a lamp equipped witheplaceable filament light source
according to Regulation No. 37, the results of tits described above do not
meet the requirements, tests shall be repeated) wsiother standard filament

lamp(s).
1.3. For Class E headlamps :
1.3.1.1 equipped with gas discharge light sourceeraing to Regulation No. 99:

With respect to photometric performance, the confty of mass-produced
headlamps shall not be contested when testing ptait@w performance of any
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headlamp chosen at random and measured at 13@. Y\t or as otherwise
specified

either equipped with a removable standard gadidige light source. The
luminous flux of this gas-discharge light sourceyntiffer from the reference
luminous flux specified in Regulation No. 99. higt case, the illuminances shall
be corrected accordingly; or

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

equipped with LED modules as present in the lardyith respect to photometric
performance, the conformity of mass-produced heapidashall not be contested
when testing photometric performance of any heaglamosen at random and
measured at 13.2 V + 0.1 V as present in the lamps otherwise specified;

no measured value deviates unfavourably by mome 20gper cent from the value
prescribed in this Regulation. For values in zbnéhe maximum unfavourable
deviation may be respectively:

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

and if, for the driving beam, HV being stedh within the isolux 0.75ky a
tolerance of + 20 per cent for maximum values a2d per cent for minimum
values is observed for the photometric values gtraeasuring point specified in
paragraphs 6.3.2.1. and 6.3.2.2. of this Regulation

If the results of the tests described abdwenot meet the requirements, the
alignment of the headlamp may be changed, providatthe axis of the beam is

not displaced laterally by more than 0.5 degredkéeaight or left and not by more

than 0.2 degrees up or down.

If the results of the tests described alutw/aot meet the requirements, tests on the
headlamp shall be repeated using another standardigcharge light sourcgas-
discharge light source and ballast or LED moduld afectronic light source
control gear, whichever is applicable accordingdacagraph 1.3.1. above.

With respect to the verification of the chamgevertical position of the "cut-off"
line under the influence of heat, the following gedure shall be applied (Class B,
C, D and E headlamps only):
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1.5.

1.6.

2.1.

2.2.

2.2.1.

2.2.2.

2.2.3.

One of the sampled headlamps shall be testeddingdo the procedure described
in paragraph 2.1. of Annex 4 after being subjetkede consecutive times to the
cycle described in paragraph 2.2.2. of Annex 4.

The headlamp shall be considered as acceptabtedibes 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 mean efatbsolute values recorded on
both samples shall not exceed 1.5 mrad.

Headlamps with apparent defects are disredarde

If, however, for a series of samples vertiadJustment cannot be performed
repeatedly to the required position within the wkad tolerances, the quality of
"cut-off" shall be tested on one of the headlammsnf the series of samples,
according to the procedure described in Annex Gagraphs 2. and 4.

MINIMUM REQUIREMENTS FOR VERIFICATION OF CONFORMY BY
THE MANUFACTURER

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

If any sampling shows non-conformity with regaodthe type of test concerned,
further samples shall be taken and tested. Theufaaturer shall take steps to
ensure the conformity of the production concerned.

Nature of tests

Tests of conformity in this Regulation shall covee photometric characteristics
and for Class B, C, D and E headlamps the veritinabf the change in vertical
position of the "cut-off" line under influence oéé&t.

Methods used in tests

Tests shall generally be carried out in etaxace 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 autharggonsible for approval tests.
The manufacturer is responsible for proving that¢ thpplied methods are
equivalent to those laid down in this Regulation.

The application of paragraphs 2.2.1. an@®2r2quires regular calibration of test
apparatus and its correlation with measurement ragdecompetent authority.
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In all cases the reference methods shathdee of this Regulation, particular for
the purpose of administrative verification and skingp

Nature of sampling

Samples of headlamps shall be selected at random fhe production of a
uniform batch. A uniform batch means a set of leags of the same type,
defined according to the production methods oftfaeufacturer.

The assessment shall in general cover series @iodurom individual factories.
However, a manufacturer may group together recooheerning the same type
from several factories provided these operate utfteisame quality system and
quality management.

Measured and recorded photometric charadgtsrist

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

For Class A headlamps: HV, LH, RH, 12.5L 4AbR

For Class B headlampsyk HV 1/, in the case of the driving beam, and to the
points HV, 50R, 50L, in the case of the passingrbea

For Class (D and E headlamps:k& HV 1/, in the case of the driving beam, and
to the points HV, 0.86D/3.5R, 0.86D/3.5L, in theseaf the passing beam.

Criteria governing acceptability

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

The criteria governing acceptability shall be sukht, with a confidence level
of 95 per cent, the minimum probability of passegpot check in accordance
with Annex 7 (first sampling) would be 0.95.

i

When the driving beam is reciprocally incorpodateith the passing beam, HV in the

case of the driving beam shall be the same mea@spamt as in the case of the passing beam.
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Annex 6

REQUIREMENTS FOR LAMPS INCORPORATING LENSES OF PLAS MATERIAL -
TESTING OF LENS OR MATERIAL SAMPLES AND OF COMPLETEAMPS

1. GENERAL SPECIFICATIONS

1.1. The samples supplied pursuant to paragraph. 2Pthis Regulation shall satisfy
the specifications indicated in paragraphs 2.2.%0 below.

1.2. The two samples of complete lamps suppliedyant to paragraph 2.2.3. of this
Regulation and incorporating lenses of plastic mateshall, with regard to the
lens material, satisfy the specifications indicategaragraph 2.6. below.

1.3. The samples of lenses of plastic materiabor@es of material shall be subjected,
with the reflector to which they are intended toflieed (where applicable), to
approval tests in the chronological order indicatedtable A reproduced in
Appendix 1 to this annex.

1.4. However, if the lamp manufacturer can prow the product has already passed
the tests prescribed in paragraphs 2.1. to 2.5owhebr the equivalent tests
pursuant to another Regulation, those tests needaaepeated; only the tests
prescribed in Appendix 1, table B, shall be mangato

2. TESTS
2.1 Resistance to temperature changes
2.1.1. Tests

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

(@ 3hoursat40 °C 2 °C and 85-95 per cent RH;

(b) 1 hourat23°C+5°C and 60-75 per cent RH;

(c) 15hoursat-30°C 2 °C;

(d) 1 hourat23°C +5°C and 60-75 per cent RH;

(e) 3hoursat80°C=*2°C;

() 1 hourat23°C x5°C and 60-75 per cent RH,;
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2.1.2.1.

2.1.2.2.

2.2.

2.2.1.
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Before this test, the samples shall be kept a&C28 5 °C and 60-75 per cent RH
for at least four hours.

Note  The periods of one hour at 23 °C £ 5 °C shalllude the periods of
transition from one temperature to another whioh meeded in order to avoid
thermal shock effects.

Photometric measurements
Method

Photometric measurements shall be carried out@msamples before and after the
test.

These measurements shall be made using a stajédaleh) lamp, a standard gas-
discharge light source or (an) LED module(s) asgmé in the headlamp, at the
following points:

B 50, 50L and 50R for Class B headlamp, 0.86D/3.@R6D/3.5L, 0.50U/1.5L
and 1.5R for Class C, D and E headlamp for theipgd®am or a passing/driving
lamp;

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

The variation between the photometric values meason each sample before and
after the test shall not exceed 10 per cent inolydihe tolerances of the
photometric procedure.

Resistance to atmospheric and chemical agents
Resistance to atmospheric agents

Three new samples (lenses or samples of matehal) be exposed to radiation
from a source having a spectral energy distribusiomlar to that of a black body
at a temperature between 5,500 K and 6,000 K. dyppate filters shall be placed
between the source and the samples so as to redufze as possible radiations
with wave lengths smaller than 295 nm and gredtan 2,500 nm. The samples
shall be exposed to an energetic illumination @0@,W/nf + 200 W/nt for a
period such that the Iuminous energy that they iveceis equal
to 4,500 MJ/rfi+ 200 MJ/nf. Within the enclosure, the temperature measured o
the black panel placed on a level with the samgifed| be 50 °C + 5 °C. In order
to ensure a regular exposure, the samples shadlveevaround the source of
radiation at a speed between 1 and 5'min
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2.2.2.

2221

2.2.2.2.

2.2.2.3.

The samples shall be sprayed with distilled watér conductivity lower
than 1 mS/m at a temperature of 23 °C £ 5 °C, icoatance with the following
cycle:

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

After the test described in paragraph 2.2.1. atsowkthe measurement described
in paragraph 2.2.3.1. below have been carriedtbeatputer face of the said three
samples shall be treated as described in paragr@gh2. with the mixture
defined in paragraph 2.2.2.1. below.

Test mixture

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

Application of the test mixture

Soak a piece of cotton cloth (as specified in I®5) until saturation with the
mixture defined in paragraph 2.2.2.1. above andhiwilO seconds, apply it
for 10 minutes to the outer face of the sample apressure of 50 N/chm
corresponding to an effort of 100 N applied onsd sairface of 14 x 14 mm.

During this 10-minute period, the cloth pad sha&llsoaked again with the mixture
so that the composition of the liquid applied isitbauously identical with that of
the test mixture prescribed.

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

Cleaning

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

Afterwards the samples shall be carefully rinséth @istilled water containing not
more than 0.2 per cent impurities at 23 °C £ 5 td ¢hen wiped off with a soft
cloth.
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2.2.3.1.

2.2.3.2.

2.3.

2.3.1.

2.3.2.
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2.4.

2.4.1.
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Results

After the test of resistance to atmospghagents, the outer face of the samples
shall be free from cracks, scratches, chipping defbrmation, and the mean

e . T,-T

variation in transmissioft =—2*—2
2

to the procedure described in Appendix 2 to thiseanshall not exceed 0.020

(Atm < 0.020).

, measured on the three samples according

After the test of resistance to chemigelnas, the samples shall not bear any traces
of chemical staining likely to cause a variation floix diffusion, whose mean

_T5 B

variation At 2, measured on the three samples according to teegure

2

described in Appendix 2 to this annex shall noteext0.020Adm < 0.020).
Resistance to detergents and hydrocarbons

Resistance to detergents

The outer face of three samples (lenses or sangblesaterial) shall be heated
to 50 °C £5 °C and then immersed for five minutesa mixture maintained
at23°C +5°C and composed of 99 parts distiNeater containing not more
than 0.02 per cent impurities and one part alkylsumphonate.

At the end of the test, the samples shall be diiesD °C + 5 °C.

The surface of the samples shall be cleaned witliat cloth.

Resistance to hydrocarbons

The outer face of these three samples shall teelightly rubbed for one minute
with a cotton cloth soaked in a mixture composedOper cent n-heptane
and 30 per cent toluene (volume per cent), and 8tei be dried in the open air.
Results

After the above two tests have been performedessieely, the mean value of the

_Tz _T3

variation in transmissiodt , measured on the three samples according

2
to the procedure described in Appendix2 to thisnexn shall not
exceed 0.01\¢m < 0.010).

Resistance to mechanical deterioration

Mechanical deterioration method
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2.4.2.

2.5.

2.5.1.

2.5.2.

The outer face of the three new samples (len$ed) Ise subjected to the uniform
mechanical deterioration test by the method desdrib Appendix 3 to this annex.

Results

After this test, the variations:

. .. T, -T
in transmission: At =—2—2

2

and in diffusion: At :TST_T“,

2

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

Aty < 0.100;

Ad, <0.050

Test of adherence of coatings, if any

Preparation of the sample

A surface of 20 mm x 20 mm in area of the coatha@ lens shall be cut with a
razor blade or a needle into a grid of squaresc@piately 2 mm x 2 mm. The
pressure on the blade or needle shall be suffittecat at least the coating.
Description of the test

Use an adhesive tape with a force adhesion of@MNbf width) + 20 per cent
measured under the standardized conditions speéifidppendix 4 to this annex.
This adhesive tape, which shall be at least 25 nide wshall be pressed for at
least five minutes to the surface prepared as pbestin 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 balanced toyca perpendicular to that

surface. At this stage, the tape shall be torn afff a constant speed
of 1.5 m/s £ 0.2 m/s.
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2.6.1.2.

2.6.2.

2.7.
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Results

There shall be no appreciable impairment of thédgd area. Impairments at the
intersections between squares or at the edgeseofcubs shall be permitted,
provided that the impaired area does not excequkd 6ent of the gridded surface.

Tests of the complete headlamp incorporatitegs of plastic material
Resistance to mechanical deteriorationetehs surface
Tests

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

Results

After the test, the results of photometric measwats carried out on the
headlamp in accordance with this Regulation shatllexceed by more than 30 per
cent the maximum values prescribed at point HV motdbe more than 10 per cent
below the minimum values prescribed at point50Lnd&0R for
Class B headlamp, 0.86D/3.5R, 0.86D/3.5L for ClasP and E headlamp.

Test of adherence of coatings, if any

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

Resistance to light source radiations

The following test shall be done:

Flat samples of each light transmitting plastienponent of the headlamp are
exposed to the light of the LED module(s) or the-decharge light source. The
parameters such as angles and distances of thegdesashall be the same as in
the headlamp. These samples shall have the sdo@ emd surface treatment, if
any, as the parts of the headlamp.

After 1,500 hours of continuous operation, theodatetric specifications of the
transmitted light must be met, and the surfaceshefsamples shall be free of
cracks, scratches, scalings or deformation.
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3.

3.1.

3.1.1.

3.1.2.

3.2.

VERIFICATION OF THE CONFORMITY OF PRODUCTION

With regard to the materials used for the regture of lenses, the lamps of a
series shall be recognized as complying with tl@guation if:

after the test for resistance to chemicantg and the test for resistance to
detergents and hydrocarbons, the outer face ofséimeples exhibits no cracks,
chipping or deformation visible to the naked eyee(garagraphs 2.2.2., 2.3.1.
and 2.3.2.);

after the test described in paragraph 2.6.the photometric values at the points
of measurement considered in paragraph 2.6.1.2wilnén the limits prescribed
for conformity of production by this Regulation.

If the test results fail to satisfy the reguments, the tests shall be repeated on
another sample of headlamps selected at random.
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Annex 6 - Appendix 1

CHRONOLOGICAL ORDER OF APPROVAL TESTS

A. Tests on plastic materials (lenses or samples ofenmah supplied pursuant to
paragraph 2.2.4. of this Regulation).

Samples Lenses or samples of material| Lenseg
T 112|345 6 7 8§9(10/11/12/13|14
ests
1.1. Limited photometry (para. 2.1.2. Xl X X
1.1.1. Temperature change (para. 2.1.1.) X Xp X
1.1.2. Limited photometry (para. 2.1.2. X Xp X
1.2.1. Transmission measurement XXX X)X X X| XX
1.2.2. Diffusion measurement XXX X| XX

1.3. Atmospheric agents (para. 2.2.1)X | X | X

1.3.1. Transmission measurement X | XX

1.4. Chemical agents (para. 2.2.2.) | X | X | X

1.4.1. Diffusion measurement XXX

1.5. Detergents (para. 2.3.1.) XXX

1.6. Hydrocarbons (para. 2.3.2.) X | X X

1.6.1. Transmission measurement X x| X

1.7. Deterioration (para. 2.4.1.) X| X | X

1.7.1. Transmission measurement X| X | X

1.7.2. Diffusion measurement X| X | X

1.8. Adherence (para. 2.5.) X
1.9. Resistance to light source radiatipns| X

(para. 2.7.)
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B. Tests on complete headlamps (supplied pursogrdragraph 2.2.3. of this Regulation).
Complete headlamp
Tests Sample No.
1 2
2.1. Deterioration (para. 2.6.1.1.) X
2.2. Photometry (para. 2.6.1.2.) X
2.3. Adherence (para. 2.6.2.) X
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Annex 6 - Appendix 2

METHOD OF MEASUREMENT OF THE DIFFUSION AND TRANSMEON OF LIGHT

EQUIPMENT (see figure)

The beam of a collimator K with a half divergefié2 = 17.4 x 10 rd is limited by a
diaphragm B with an opening of 6 mm against which the samgaadis placed.

A convergent achromatic leng,lcorrected for spherical aberrations links the
diaphragm b with the receiver R; the diameter of the lenshall be such that it
does not diaphragm the light diffused by the sampla cone with a half top angle
of p/2 = 14°.

An annular diaphragmg) with anglesi/2 = 1° andumax2 = 12° is placed in an
image focal plane of the lens L

The non-transparent central part of the diaphrégnmecessary in order to eliminate
the light arriving directly from the light sourcdt shall be possible to remove the
central part of the diaphragm from the light beamsiich a manner that it returns
exactly to its original position.

The distance 1Dt and the focal length,R/ of the lens L shall be so chosen that
the image of B completely covers the receiver R.

When the initial incident flux is referred to 1MQnits, the absolute precision of
each reading shall be better than 1 unit.

MEASUREMENTS

The following readings shall be taken:

Reading

With sample With central Quantity represented
part of Dy

Ty

no no Incident flux in initial reading

T

Flux transmitted by the new material in a

yes (before test no field of 24°

T3

Flux transmitted by the tested material in a

yes (after test) no field of 24°

Ta

yes (before test yes Flux diffused by the newemzal

Ts

yes (after test) yes Flux diffused by the testedemial

1 For

L it is recommended to use a focal distance of aBOuthm.
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Annex 6 - Appendix 3

SPRAY TESTING METHOD
TEST EQUIPMENT
Spray gun

The spray gun used shall be equipped with a ndz3lenm in diameter allowing a
liquid flow rate 0f0.24+0.02/minute at an opBng pressure
of 6.0 bars -0/+0.5 bar.

Under these operation conditions the fan pattétaioed shall be 170 mm £ 50 mm
in diameter on the surface exposed to deteriorati@t 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 scale, aviginain size between 0 and 0.2 mm
and an almost normal distribution, with an angtgator of 1.8 to 2;

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

TEST

The outer surface of the lamp lenses shall beestdy] once or more than once to
the action of the sand jet produced as describedeab The jet shall be sprayed
almost perpendicular to the surface to be tested.

The deterioration shall be checked by means ofoormeore samples of glass placed
as a reference near the lenses to be tested. Xerenshall be sprayed until the
variation in the diffusion of light on the samplesamples measured by the method
described in Appendix 2, is such that:

T, - T,

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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Annex 6 - Appendix 4

ADHESIVE TAPE ADHERENCE TEST

PURPOSE

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

PRINCIPLE

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

SPECIFIED ATMOSPHERIC CONDITIONS
The ambient conditions shall be at 23 °C + 5 °@ @5 + 15 per cent RH.
TEST PIECES

Before the test, the sample roll of adhesive &l be conditioned for 24 hours in
the specified atmosphere (see paragraph 3. above).

Five test pieces each 400 mm long shall be tdstead each roll. These test pieces
shall be taken from the roll after the first thtams were discarded.

PROCEDURE

The test shall be under the ambient conditionsiBpd in paragraph 3.

Take the five test pieces while unrolling the tapmdially at a speed of
approximately 300 mm/s, then apply them within &8ands in the following
manner:

Apply the tape to the glass plate progressivelihvai slight length-wise rubbing

movement of the finger, without excessive pressarsuch a manner as to leave no
air bubble between the tape and the glass plate.
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Leave the assembly in the specified atmosphenditons 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 foldkbte free end of the tape at 90°.
Apply force in such a manner that the separatios lietween the tape and the plate
is perpendicular to this force and perpendiculah&oplate.

Pull to unstick at a speed of 300 mm/s = 30 mmesracord the force required.
RESULTS
The five values obtained shall be arranged inroatkel the median value taken as a

result of the measurement. This value shall beesged in Newtons per centimetre
of width of the tape.
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1.1.

1.2.

1.2.1.

1.2.2.

1.2.3.

1.2.3.1.

1.2.3.2.

1.2.4.

1.3.
1.3.1.

1.3.1.1.

Annex 7
MINIMUM REQUIREMENTS FOR SAMPLING BY AN INSPECTOR
GENERAL

The conformity requirements shall be considesatisfied from a mechanical and a
geometrical standpoint in accordance with the megoénts of this Regulation, if
any, if the differences do not exceed inevitablenafiacturing deviations. This
condition also applies to colour.

For Class A, B, C and D headlamps:

With respect to photometric performanceg ttonformity of mass-produced
headlamps shall not be contested if, when testimajgmetric performances of any
headlamp chosen at random and equipped with strfdament lamp(s) and/or
(an) LED module(s) as present in the headlamp:

Class A headlamps: no measured value deviatfavourably by more than 20 per
cent from the value prescribed in this Regulation.

Class B, C and D headlamps:

no measured value deviates unfavourablgnbge than 20 per cent from the value
prescribed in this Regulation. For values in zibhéor Class B headlamp, zone |
for ClassC and D headlamp, the maximum unfavoaratgviation may be
respectively:

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

and if for the driving beam, HV being aiied within the isolux 0.75.&x a
tolerance of + 20 per cent for maximum values aP@d per cent for minimum
values is observed for the photometric values gtrarasuring point specified in
paragraphs 6.2.3.2. and 6.3.2.2. of this Regulation

If the results of the tests described altmvaot meet the requirements, tests shall be
repeated using (an) other standard filament lamp(s)

For Class E headlamps
equipped with
gas discharge light sources accordingetguRition No. 99:

With respect to photometric performance, the canfty of mass-produced
headlamps shall not be contested when testing platt@w performance oény
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1.4.

1.5.
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headlamp chosen at random and measured at 13®.Y\ or as otherwise
specified if

either equipped with a removable standard gadidige light source. The
luminous flux of this gas-discharge light sourceyntiffer from the reference
luminous flux specified in Regulation No. 99. s case, the illuminances shall be
corrected accordingly; or

equipped with the serial production gas-dischéigjeé source and the serial ballast
The luminous flux of this light source may devifitem the nominal luminous flux
due to light source and ballast tolerances; acnghgithe measured illuminances
may be corrected by 20 per cent in the favouraioéztion.

LED modules as present in the lamp

With respect to photometric performance, the canfty of mass-produced
headlamps shall not be contested when testing pteit@ performance of any
headlamp chosen at random and measured at 13@ ¥\t as present in the lamp
or as otherwise specified

no measured value deviates unfavourably bserthan 20 per cent from the value
prescribed in this Regulation. For values in zbn¢he maximum unfavourable
deviation may be respectively:

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

and if, for the driving beam, HV being stkeh within the isolux 0.75 k. a
tolerance of + 20 per cent for maximum values aP@ per cent for minimum
values is observed for the photometric values &tramasuring point specified in
paragraphs 6.3.2.1. and 6.3.2.2. of this Regulation

If the results of the tests described abdweenot meet the requirements, the
alignment of the headlamp may be changed, provilatithe axis of the beam is

not displaced laterally by more than 0.5 degredgbéaright or left and not by more

than 0.2 degrees up or down.

If the results of the tests described alsv@ot meet the requirements, tests on the
headlamp shall be repeated using another standardigcharge light source, a gas-
discharge light source and ballast or (an) LED nte@) and electronic light source
control gear(s), whatever is applicable accordingaragraph 1.3.1. above.

Headlamps with apparent defects are disredarde

If, however, for a series of samples vertiadjustment cannot be performed
repeatedly to the required position within the &tal tolerances, the quality of "cut-

off" shall be tested on one of the headlamps frioenseries of samples, according to
the procedure described in Annex 9, paragraphs®4a
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2.1.

2.1.1.

2.1.1.1.

2.1.1.2.

2.2.

2.2.1.

2.2.1.1.

2.2.1.2.

FIRST SAMPLING

In the first sampling four headlamps are seleate@ndom. The first sample of two
is marked A, the second sample of two is marked B.

The conformity is not contested
Following the sampling procedure shown guife 1 of this annex the conformity of

mass-produced headlamps shall not be contestéeé ifle¢viations of the measured
values of the headlamps in the unfavourable doestare:

sample A

Al: one headlamp 0 per cent
one headlamp not more than 20 per cent

A2: both headlamps more than 0 per cent
but not more than 20 per cent

go to sample B
sample B
B1: both headlamps 0 per cent
The conformity is contested
Following the sampling procedure shown guife 1 of this annex the conformity of
mass-produced headlamps shall be contested anddhefacturer requested to

make his production meet the requirements (aligi)niérthe deviations of the
measured values of the 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: in the case of A2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp not more than 20 per cent

B3: in the case of A2

one headlamp 0 per cent
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one headlamp more than 20 per cent
but not more than 30 per cent

2.3. Approval withdrawn
Conformity shall be contested and paragraph 1fliegpif, following the sampling

procedure shown in figure 1 of this annex, the aktwns of the measured values of
the headlamps are:

2.3.1. 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
2.3.2. sample B
B4: in the case of A2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp more than 20 per cent
B5: in the case of A2
both headlamps more than 20 per cent
B6: in the case of A2
one headlamp 0 per cent
one headlamp more than 30 per cent
3. REPEATED SAMPLING

In the case of A3, B2, B3 a repeated samplingdteample C of two headlamps,
selected from stock manufactured after alignmentecessary within two months'
time after the notification.

3.1. The conformity is not contested

3.1.1. Following the sampling procedure shown guifé 1 of this annex the conformity of
mass-produced headlamps shall not be contestéeé ifi¢viations of the measured
values of the headlamps are:

3.1.1.1. sample C

Cl: one headlamp 0 per cent
one headlamp not more than 20 per cent
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C2: both headlamps more than 0 per cent
but not more than 20 per cent
go to sample D

3.1.1.2. sample D

D1: in the case of C2
both headlamps 0 per cent
3.2. The conformity is contested
3.2.1. Following the sampling procedure shown guie 1 of this annex the conformity of

mass-produced headlamps shall be contested anddhefacturer requested to
make his production meet the requirements (aligi)niérthe deviations of the
measured values of the headlamps are:

3.2.1.1. sample D

D2: in the case of C2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp not more than 20 per cent
3.3. Approval withdrawn

Conformity shall be contested and paragraph 1fliexpif, following the sampling
procedure shown in figure 1 of this annex, the akomns of the measured values of
the headlamps are:

3.3.1. sample C
C3: one headlamp not more than 20 per cent
one headlamp more than 20 per cent
C4: both headlamps more than 20 per cent
3.3.2. sample D
D3: in the case of C2
one headlamp 0 or more than 0 per cent

one headlamp more than 20 per cent
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Annex 8

OVERVIEW OF OPERATIONAL PERIODS CONCERNING TEST FGBRABILITY 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

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 (-BSorFBSorB | |
0 6 12 h
Db————____
P
2. P+D (CR-BS) or P+BD, (CR-BS R-BS) | |
0 6 12 h
D
P
3. P+D (C/R-BS) or P+B>D, (C/R-BS R-BS) | |
0 6 12 h
=
P
4. P+F (C-BS B) | |
0 6 12 h
F
P
5.  P+F(C-BSB/)or C-BS/B | |
0 6 12 h
DL——-—-——-___
F
6. D+F (R-BS B) or R+D,+F (R-BS R-BS B) | |
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D

F
D+F (R-BS B/) or +D,+F (R-BS R-BS B/)

D+F

]
P+D+F (CR-BS B) or P+BD,+F (CR-BS R-BS B)

F

D

P
P+D+F (C/R-BS B) or P+BD.+F (C/R-BS R-BS B)

F

D

]

P+D+F (CR-BS B/) or P+BD+F (CR-BS R-BS B/)

v O

P+D+F (C/R-BS B/) or P+BD,+F (C/R-BS R-

0 6 12h
0 6 12h
0""'6 12h

4 8 12 h



ECE/TRANS/WP.29/2009/97
page 68

Annex 9

DEFINITION AND SHARPNESS OF THE "CUT-OFF" LINE FORSYMMETRICAL
PASSING-BEAM HEADLAMPS AND AIMING PROCEDURE BY MEAI$ OF THIS "CUT-
OFF" LINE

1. GENERAL

1.1. The luminous intensity distribution of the syetrical passing-beam headlamps shall
incorporate a "cut-off" line which enables the syetrnical passing-beam headlamp to
be adjusted correctly for the photometric measuregsnand for the aiming on the
vehicle. The characteristics of the "cut-off" liglkeall comply with the requirements set
out in paragraphs 2. to 4. below:

2. SHAPE OF THE "CUT-OFF" LINE

2.1 For visual adjustment of the symmetrical pasdieam headlamp the "cut-off" line
shall provide a horizontal line for vertical adju&nt of the symmetrical passing-beam
headlamp extending to either side of the V-V lireg figure 1) as specified in
paragraph 6.2.1. of this Regulation.

Figure 1: Shape and position of the “cut-off” line
A"
_40 _30 _20 +2o +30+4o
h—— ' h
Linearity within £ 0.2° . __—v s . o,
from nominal position
................................. b -29%
nominal position
of the "cut-off" line

3. ADJUSTMENT OF THE SYMMETRICAL PASSING-BEAM HEADAMP

3.1. Horizontal adjustment: the beam with the “@ffit line shall be so positioned that the
projected beam pattern appears approximately syrizakto the V-V line.

3.2. Vertical adjustment: after horizontal adjustrin of the symmetrical passing-beam
headlamp according to paragraph 3.1. above, theakadjustment shall be performed
in such a way that the beam with its "cut-off" li,emoved upwards from the lower
position until the "cut-off" line is situated at manal vertical position. For nominal
vertical adjustment the "cut-off" line is positiahen the V-V line at 1 per cent below
the h-h line.



3.3.

4.1.

4.1.1.

4.1.2.

4.1.3.
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If the horizontal part is not straight but slightturved or inclined, the "cut-off" line
shall not exceed the vertical range formed by twdzontal lines which are situated
from 3° left to 3° right of the V-V line at 0.2° fcClass B and 0.3° for Class A, O
and E headlamps above and below the nominal posifithe "cut-off" (see figure 1).

When the vertical adjustments of three difierendividuals differs by more
than 0.2° for Class B and 0.3° for Class A, C, @ Brhead lamps, the horizontal part of
the "cut-off" line is assumed not to provide su#it linearity or sharpness for
performing visual adjustment. In this case theliguaf "cut-off" shall be tested
instrumentally for compliance with requirementdakws.

MEASUREMENT OF THE QUALITY OF "CUT-OFF"

Measurements shall be performed by verticatBnning through the horizontal part of
the "cut-off" line in angular steps not exceedin@s0

(a) at either a measurement distance of 10 m ardktactor with a diameter of
approximately 10 mm.

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

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

The measuring distance at which the test was méated shall be noted down in
paragraph 9., Annex 1 "Communication form" of tRisgulation.

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

Not more than one "cut-off" line shall bsible. 1

Sharpness of "cut-off": if scanned vertic#irough the horizontal part of the "cut-off"
line along the + 2.5 -lines, the maximum value meed for:

G =(log & -log By +0.19)

is called the sharpness factor G of the "cut-biffe. The value of G shall not be less
than 0.13 for Class B and 0.08 for Classes A, @nDE.

Linearity: the part of the "cut-off" linehich serves for vertical adjustment shall be
horizontal from 3°L to 3°R of the V-V line. Thigquirement is deemed to be met if the

y

This paragraph will be amended, if an objectast method is available.
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vertical positions of the inflection points accarglito paragraph 3.2. above at 3° left
and right of the V-V line do not differ by more th@.2° for Class B and 0.3° for
Class A, C, D and E head lamps from the nominaitiposat the V-V line.

5. INSTRUMENTAL VERTICAL ADJUSTMENT

If the "cut-off" line complies with the above gitglrequirements, the vertical beam
adjustment can be performed instrumentally. Fd@s fhurpose the inflection point
where d (log E)/d\? =0 is positioned on the V-V line in its nominabgition below
the h-h-line. The movement for measuring and didigsthe "cut-off" line shall be
upwards from below the nominal position.



ECE/TRANS/WP.29/2009/97
page 71

Annex 10

CENTRE OF REFERENCE

Diameter = a

A

2a

« T

a =2 mm min.

This optional mark of the centre of reference shallpositioned on the lens at its intersection
with the reference axis of the passing beam, asadl @h the lenses of the driving beams when
they are neither grouped nor combined nor recipgipgacorporated with a passing beam.

The above drawing represents the mark of the cesftreeference as projected on a plane
substantially tangent to the lens about the ceofttte circle. The lines constituting this mark
may either be solid or dotted.
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Annex 11

VOLTAGE MARKINGS

¥ KV ok k2

This marking must be placed on the m

ain

body of each headlamp containing only

gas discharge light sources and ball
and on each external part of the ballast.

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

ASt,

7 N\

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

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

None of the filament lamps which the
headlamp contains is designed for a 24 Volts
network system.
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Annex 12

REQUIREMENTS FOR LED MODULES AND HEADLAMPS INCLUDIS
LED MODULES

1. GENERAL SPECIFICATIONS

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

1.2. LED module(s) shall be so designed as to lbetamemain in good working order

when in normal use. They shall moreover exhibifawdt in design or manufacture.
A LED module shall be considered to have failed@ny one of its LEDs has failed.

1.3. LED module(s) shall be tamperproof.
1.4. The design of removable LED module(s) shabieh that:
1.4.1. when the LED module is removed and repldnednother module provided by the

applicant and bearing the same light source moddémtification code, the
photometric specifications of the headlamp shaline;

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

2. MANUFACTURE

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

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

3. TEST CONDITIONS

3.1. Application

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

3.1.2. The kind of light sources on a LED MODULEaRBIbe light-emitting diodes (LED)

as defined in Regulation No. 48 paragraph 2.7.1particular with regard to the
element of visible radiation. Other kinds of ligltturces are not permitted.

3.2. Operating conditions

3.2.1. LED module operating conditions
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3.2.2.

3.3.

4.1.

4.1.1.

All samples shall be tested under the conditiohsecified in paragraph 6.1.3. of
this Regulation. If not specified differently ihi$ annex LED modules shall be
tested inside the headlamp as submitted by the faetower.

Ambient temperature

For the measurement of electrical and photomeh@racteristics, the headlamp shall
be operated in dry and still atmosphere at an ambéenperature of 23 °C £ 5 °C.

Ageing

Upon the request of the applicant the LED modtlallsbe operated for 48 h and
cooled down to ambient temperature before startivggtests as specified in this
Regulation.

SPECIFIC SPECIFICATIONS 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 mtedor headlamp incorporating
LED module(s) tested at 50 V shall be such that:

780nm

j E.(A\) V(\) dA
kred — A=610nm 005

flgew V(M) dA

A=380nm

\Y

where;:

E«(A) (unit: W) is the spectral distribution of theadiance;
V(A) (unit: 1) is the spectral luminous efficiency;
\) (unit: nm) is the wavelength.

This value shall be calculated using intervalsrmmé nanometre.
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4.2. UV-radiation

The UV-radiation of a low-UV-type LED module shia# such that:

400nm

[ E.()S(M) dA

Ky = —sonm <10°W/Im
K. jEe(A)V(A)dA

A=380nm

where:

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

(For definitions of the other symbols see paragrag.l. above).

This value shall be calculated using interval®oé nanometer. The UV-radiation
shall be weighted according to the values as itelitan the Table UV below:

A SQ) 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

Table UV Values according to "IRPA/INIRC Guidelines on lismof exposure to ultraviolet
radiation". Wavelengths (in nanometres) chosenrapgesentative; other values should be
interpolated.

4.3. Temperature stability

4.3.1. Illuminance

4.3.1.1. A photometric measurement of the headlanall be made after 1 minute of
operation for the specific function at the testrpospecified below. For these
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4.3.1.2.

4.3.1.3.

4.3.1.4.

4.3.1.5.

4.3.2.

5.1.

5.2.

measurements, the aim can be approximate but neustaintained for before and
after ratio measurements.

Test points to be measured:
Passing beam 50 V
Driving beam H -V

The lamp shall continue operation untibtpimetric stability has occurred. The
moment at which the photometry is stable is defiagdhe point in time at which the
variation of the photometric value is less thareB pent within any 15 minute
period. After stability has occurred, aim for cdatp photometry shall be performed
in accordance with requirements of specific devieotometer the lamp at all test
points required for the specific device.

Calculate the ratio between the photometest point value determined in
paragraph 4.3.1.1. and the point value determing@dragraph 4.3.1.2.

Once stability of photometry has beenead, apply the ratio calculated above to
each of the remainder of the test points to createew photometric table that
describes the complete photometry based on onetenarfiwperation.

The illuminance values, measured after mimute and after photometric stability
has occurred, shall comply with the minimum and imaxn requirements.

Colour

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

The measurement of the objective luminous fliotBD module(s) producing the
passing beam shall be carried out as follows:

The LED module(s) shall be in the configunatias described in the technical
specification as defined in paragraph 2.2.2. of tRegulation. Optical elements
(secondary optics) shall be removed by the TechiSeavice at the request of the
applicant by the use of tools. This procedure #mel conditions during the
measurements as described below shall be desdniled test report.

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

Suitable thermal management (e.g. heat sink) magrbeded, to simulate similar
thermal conditions as in the corresponding headlapmbication.
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Before the test each LED module shall be agedast ®r 48 hours under the same
conditions as in the corresponding headlamp apgica

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

whichever is the largest. The flux measurements ako be performed by

integration using a goniophotometer. The presonmgtin the CIE — Publication 84 —
1989, regarding the room temperature, positioniat;., shall be taken into

consideration.

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

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

The average of the measurements of the three sampkach type of LED module
shall be deemed to be its objective luminous flux.



