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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 orentayers 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 amdimg, if any;

1.3.6. the category of filament lamp, the gas-disgé 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 relev@dgulations 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 aab&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 devit&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 standaedof@t 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 standan@talon) gas discharge light
sources(s) and to Regulation No. 99 shall refer tBegulation No. 99 and its
series of amendments in force at the time of appktion for type approval.

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

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

APPLICATION FOR APPROVAL OF A HEADLAMP A

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 module spéic identification 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.

2.24.1.

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 markand in case of LED module(s) also the space(s) reservied the
specific identification code(s) of the module(s)

a brief technical description including:
or gas discharge lamps, the make and typéthe ballast(s);

in the case of LED module(s),

(a) a brief technical specification of the LED modie(s);

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

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

two samples of the type of headlamp; Indhse 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 lerss;

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

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

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

For ClasskE headlampsequipped with light sources according to Regulatio
No. 99 or equipped with LED modulesonly, for testing the UV-resistance of
light transmitting components made of plastic matesigainst UV radiation of
gasdischargehe 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
appearance and surface treatment, if any, as ietefoal use in the headlamp to be
approved.
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2.2.5.2. 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 sp#ied in Annex 12 of this
Regulation , are being applied, or;

2.2.5.223. if provisions are taken to shield the relevant &g components from UV
radiation, e.g. by glass filters.

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

2.3. The materials making up the lenses and caatihgny, shall be accompanied by
the test report of the characteristics of theseerra$ 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 symbalerred to in paragraph 4.; these
spaces shall be indicated on the drawings reféor@tparagraph 2.2.1. above.

3.3. On the back of the headlamp the indicatiothef category of filament lamp 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), theamp shall bear the marking of
the rated voltage and rated wattage and the lightairce module specific
identification code.

3.7. LED module(s) submitted along with the approvieof the lamp shall bear:

3.7.1. the trade name or mark of the applicant. Tis marking shall be clearly
legible and indelible;

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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3.7.2.

3.8.

4.1.

4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

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

This specific identification code shall comprisehe starting letters "MD" for
"MODULE" followed by the approval marking without t he circle as
prescribed in paragraph 4.2.1. below and in the casseveral non identical
light source modules are used, followed by additiai symbols or characters.
This specific identification code shall be shown ithe drawings mentioned in
paragraph 2.2.1. above. The approval marking doessot have to be the same
as the one on the lamp in which the module is usedut both markings shall
be from the same applicant.

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

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 simgrnational approval mark
may be affixed provided that each of the groupemmimned or reciprocally
incorporated lamps satisfies the provisions apbleto 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 Hieenp pursuant to this
Regulation shall be communicated to the Partiebédl958 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
4.2.1.1. a circle surrounding the letter "E" folleavby 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 Class@adiamps 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
"WCR-CS" for Class C headlamp or "WCR-DS" for Cl&skeadlamp or "WCR-
ES" for Class E headlamps;

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, 8@ 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 itsniider States using their respective ECE
symbol), 43 for Japan, 44 (vacant), 45 for Ausaradié for Ukraine, 47 for Republic of South
Africa, 48 for New Zealand, 49 for Cyprus, 50 foaltd, 51 for the Republic of Korea, 52 for
Malaysia, 53 for Thailand, 54 and 55 (vacant), 66 Kontenegro, 57 (vacant) and 58 for
Tunisia. Subsequent numbers shall be assignech&y obuntries in the chronological order in
which they ratify or accede to the Agreement Comicey 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.

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, meétigequirements of this Regulation in
respect of the driving beam, an indication of thaximum luminous intensity
expressed by a reference mark, as defined in @gphd.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®fRegulation which are so designed
that the filament lamp, gas-discharge light sowcé ED module(s) producing
the passing beam shall not be lit simultaneousi what of any other lighting
function with which it may be reciprocally incorgded: 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 admditional 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 tbb to this Regulation gives examples of arrangemehtke
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"
followed by the distinguishing number of the coyntwhich has granted the



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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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 lampm@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 edctin® grouped, combined or reciprocally
incorporated lamps may be clearly identified.

The size of the components of a singleab mark shall not be less than the
minimum size required for the smallest of the imdlial 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 differtypes 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 ugedlatter 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 cannosdgarated from the lens, also
comprises the space described in paragraph 3.2eadiod bears the approval
marks of the actual functions. If different typgfsheadlamps 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 applicabléhtem. 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 lamp-djasharge light sourcer
LED module(s), are assembled to form a composite unit the adpstevice
shall enable each optical system individually talbfy adjusted.

However, these provisions shall not apply headlamp 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 equpd with filament lamp(s)
approved according to Regulation No. 37 and/or, foheadlamps of class C or
D, with (an) LED module(s).

Any Regulation No. 37 filament lamp may Ised) provided that:

(@) no restriction on the use is made in Regulatan 37 and its series of
amendments in force at the time of applicatiorntype approval,

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

(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 thedihent lamp can be fixed in
no other position but the correct one_8

7/ Technical requirements for filament lamps: see gukaion No. 37. Technical
requirements for gas-discharge light sources: sggilation No. 99.



5.3.2.

5.3.2.1.

5.3.2.2.

5.3.2.3.

5.4.

5.4.1.

5.4.2.

5.4.3.

5.4.3.1.

5.4.3.2.
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The filament lamp holder shall conform to the chara&teristics given in IEC
Publication 60061. The holder data sheet relevamd the category of filament
lamp used, applies.

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

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

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

The total objective luminous flux of all ED modules producing the passing
beam shall be measured as described in paragraph ®f Annex 12. 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

Class E headlamps

The headlamp shall be equipped with (a)diseharge light source(s) approved
according to Regulation No. @hd/or (an) LED module(s).

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 easily ihie headlamp

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

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

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

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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5.4.3.3.

5.5.

5.6.

5.7.

5.7.1.

5.7.2.

5.7.3.

5.7.4.

The total objective luminous flux of all ED modules producing the passing
beam shall be measured as described in paragraph ®f Annex 12. The
following minimum limit shall apply:

Headlamps Class E
Passing beam minimum 2000 lumen

In addition, Class B or C or D or E headlamps Ishal 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 headlamp iplaktic material, tests shall be
done according to the requirements of Annex 6.

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

the device is robust enough to withstand 50,0@@rations under normal
conditions of use. In order to verify compliancettwithis 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)jraanfy compliance with this
requirement.

in the case of failure it shall automatically abtthe passing beam position;

either the passing beam or the driving beam siiatys be obtained without any
possibility of the mechanism stopping in betweenttho positions;

the user cannot, with ordinary tools, change tiegs or position of the moving
parts.
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For Class E, the headlamp and ballast system sbatienerate radiated or power
line disturbances to cause a malfunction of othestec/electronic systems of the

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

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 headlampsshall be checked by means of
an uncoloured standard (étalon) filament lamp desigfor a rated voltage as
indicated in the relevant data sheet of Regulatlon37. During the checking of
the headlamp, the voltage at the terminals of taenént lamp shall be regulated
SO as to obtain the reference luminous flux ascatdid at the relevant data sheet

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 lap¢hich may be submitted

LED module(s) shall be measured at 6.3V or 13.2 Yespectively, if not
otherwise specified within this Regulation. LED modle(s) operated by an
electronic light source control gear, shall be meased as specified by the
applicant. The values obtained by the LED module(s3hall be multiplied by a
factor of 0.7 prior to check for compliance.

For Class Bvith (a) gas-discharge light source(s) accordingot Regulation

The headlamp shall be deemed satisfaiftting photometric requirements set in
the present paragraph 6. are met with one lightcepuwvhich has been aged
during at least 15 cycles, in accordance with Anfeparagraph 4. of Regulation

5.8.

vehicle. 9
6. ILLUMINATION
6.1. General provisions
6.1.1.

beam.
6.1.2.
6.1.3.
6.1.3.1.

of Regulation No. 37.
6.1.3.2.

with the headlamp.
6.1.3.3.
6.1.4.

No. 99
6.1.4.1.

No. 99.
9/

Compliance with the requirements for electromaigneompatibility is relevant to the

individual vehicle type.
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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.

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

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

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

The dimensions determining the positiontt@ arc inside the standard gas-
discharge light source are shown in the relevat# slacet of Regulation No. 99.

Four seconds after ignition of a headlamipich 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 funetioor 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 6.3V or 13.2 Yespectively, if not
otherwise specified within this Regulation. LED mdule(s) operated by an
electronic light source control gear, shall be meased as specified by the
applicant.

Provisions concerning passing beams

For a correct aiming the passing beam shatluce a sufficiently sharp "cut-off"
to permit a satisfactory visual adjustment withaid as indicated in paragraph 6.
below. The "cut-off* must be substantially horizanand shall be as straight as
possible from at least 3° L to 3% Rn case that visual aim leads to problems or
ambiguous positions, the instrumental method ascifgpé 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 so aimed that:

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

For vertical adjustment: the horizontatt jmd the "cut-off" line is adjusted to its
nominal position 1 per cent below the H-H line whits 10 cm below the



ECE/TRANS/WP.29/GRE/2009/27
page 17

headlamp axis on the screen at 10 m distance ochwisi 25 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 instemtal method of Annex 9,
paragraphs 4. and 5. shall be applied to test dangd with the required
minimum quality of the "cut-off* line and to perfar the beam vertical
adjustment.

6.2.3. When so aimed, the headlamp need, if itsoappis 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 hoakamh, on condition that the
axis of the beam is not displaced laterally by ntben 1 degree (= 44 cm) to the
right or left 11. To facilitate alignment by means of the "cut-othe headlamp
may be partially occulted in order to sharpen tbet-bff". 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
10 Such a special "passing beam" headlamp may incaa driving beam not

abject 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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Any point on line 25L-25R > 3 lux
Any point in zone IV > 1.5 lux
. . .. _50R
* _ >
*/ ratio of intensities sl > 0.25
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 **/ Class D Class C Class D Class C
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
15 L and
6 2.00D 15 R 1.28 0.64 -
20L 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 ) 0.3; but°0.96 if within
R 2° cone
Line 13 10.00 U 10 Lto 10 i 0.15; buz 0.64 if within
R 2° cone
Line 14 10 U to 90 U 0 ) 0.15; buE 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 80R 0.1% 1.08
18 */ 2.00U 40L 0.2 % 1.08
19 %/ 2.00U 0 0.2 % 1.08
20 */ 2.00U 40R 0.2% 1.08
8.0 L and
21 %/ 0 8.0 R 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
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zone2 | >auto<tou | 0L 10 - 0:3; but 0.96 1
R within 2° cone
Zone3d| 10Utogoy | 1OLI10 : 0.15: but 0.64 1
R within 2° cone
Notes
"D" means under the H-H line. "U" means aboveHh# line.
"R" means right of the V-V line. "L" means left tife V-V line.
*/ During measurement of these points, the frontitioos lamp approved to 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:

ECE type approval at reference luminous flux aditwy to Regulation No. 37

Nominal aim for photometry:

Vertical: 1 per cent D (0.8D) Horizontal: 0]
Allowed tolerances for photometry:
Vertical: 0.3D to 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 , P_osmon in B Required illumination in Lux at 25 m
point/ grid in angular degrees
line/ Vertical B Horizontal o :
zone 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 0.50 U 1.50 Lsnd 1.50 i 108
6 2.00 D 15Land 15R 2 -
7 4.00D 20Land 20 R 1 -
8 0 0 - 1.92
Line 11 2.00D 9Lto9R 3 -
Line 12 7.00U 10Lto10R - 1.08
Line 13 10.00 U 10Lto10R - 1.08
Line 14 10 U to 90 U 0 - 1.08
15 */ 4.00 U 8.0L 0.1F 1.08
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16 */ 4.00 U 0 0.1F 1.08
17 %/ 4.00 U 8.0R 0.1k 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
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 itipos lamp approved to

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

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

6.2.8. Either one filament light source (class A, C, D) or one gas discharge light
source (class E) or one or more LED module(s) (cla<€, 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 headtaneed meet only the
requirements referred to in paragraph 6.3.

6.3.2. Irrespective of the type of light source (ED module(s) or filament light
source(s) or gas discharge light source) used toqatuce the passing beam,
several light sources:

(a) either filament light sources listed in Regulabn No. 37 (class A, B, C, D);
or

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

(c) LED module(s) (class C, D, E)

may be used for each individual 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 illumination darced on the screen by the
driving beam shall meet the following requirements:

The point of intersection (HV) of lines H-H andWshall 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 intensity () of the driving beam expressed in thousands of
candelas shall be calculated by the formula:

Im =0.625 Iy

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

I'M ='?= 0.280EM

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 to the righnhd 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 movingrbugh the same number of
degrees in the opposite direction to the movemettieoreflector. 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 thewvaht 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 VENICIE: u.ooovvniiii e,
3 Manufacturer's Nname and addreSS:........uuucieiii i
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 lampsany: ..........coooiiiii i,



10.
11.
12.
13.
14.
15.
16.
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Number and category (ies) of gas-discharge light soce, if any: .....ccooevvviiieeiiiieeneens
Number and specific identification code(s) of LED radules, if any: ................c......

Number and specific identification code(s) of eleobnic light source control gear(s),
Fany: .

The determination of "cut-off* sharpness yes 2ho
If yes, it was carried out at 20 M / 25 M.2. ..o
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 neaghiained 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-ESPL
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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 artel 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 idetification code shown above has been
approved together with a headlamp initially approvel in Italy (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)

v
Figure B
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H o oo i o B0 HY Tl H
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[ ]
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H-H: horizontal plane )
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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 values of =100 s

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
| | 1 a a
! Inthis zone valups of =200 up - ! !
' to 600 cd are adm tted if such Line 12 ! !
' an excess valueidis limited to a | !
i conical angle of B9, -+ ! !
------------ L .
i ; i
1 I I
i | |
H , —+——
§ : @
g | |
7 ! : !
____________ L ] I

: | |

Note  The luminous intensity of zones 2 and 3 abovenatepplied to Class E.
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Table A - Primary high beam headlamp

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

Test Required illumination in lux
point Test point location Class D Class C 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 andOBfor
Class B passing beam and in points 0.86D-3.5R,0386L, 0.50U-1.5L, 0.50U-1.5R and HV
for Class C, D and E, for passing beam a complesellamp sample shall be tested for stability
of photometric performance in operation. "Compleadlamp” shall be understood to mean the
complete lamp itself, including those surroundirggy parts,filament lamps, gas discharge
light sources or LED module(s)which could influence its thermal dissipation.

1. TEST FOR STABILITY OF PHOTOMETRIC PERFORMANCE

The tests shall be carried out in a dry and stiiasphere at an ambient temperature
of 23°C + 5°C, the complete headlamp being moumteda base representing the
correct installation on the vehicle.

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:

1.1.1.1. (@) In the case where only one lightingcfion (driving or passing beam or front
fog lamp) is to be approved, the correspondingtlighurce 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 drmhtfog lamp:

() 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.

1/ For the test schedule see Annex 8 to this Régula

2/ When the tested headlamp includes signalling fartige 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 ofi/o
time of approximately one to one.
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(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 conditiongtivating 2
successively the passing beam half of the timethaddriving beam(s)
(simultaneously) for half the time specified in ggmaph 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 follmwvcycle 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 timel dhe driving beam(s)
(simultaneously) for half the time specified in ggmaph 1.1. above.

(d) Inthe case of headlamp with a passing beam,00 more driving beams and a
front 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 headlampa be used with only the
passing beam lit or only the driving beam(g)it3at a time, the test shall
be carried out in accordance with this conditiomgtivating 2
successively the passing beam half of the timethaddriving beam(s)
for half the time specified in paragraph 1.1. abowaile 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 drivingring

(i) if the applicant declares that the headlaimpgo be used with only the
passing beam lit or only the front fog lamfli8 at a time, the test shall
be carried out in accordance with this conditiongtivating 2
successively the passing beam half of the timetlamdront 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 fhassing beam;

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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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.

Test voltage

For filament lamps according to Regulation No. 37and in the case of a Class B,
C and D headlamps, the voltage shall be adjustexs $0 supply 90 per cent of the
maximum wattage specified in Regulation No. 37ther filament lamp(s) used.

The applied wattage shall in all cases comply Wit corresponding value of a
filament lamp of 12 V rated voltage, except if #ygplicant for approval specifies
that the headlamp may be used at a different wltag

In the case of a Class E headlamiph light sources according to Regulation
No. 99 the test voltage for the ballast is 13.5 + 0.1t¥¢or 12 V network system,
or otherwise specified in the application for apfo If there are reciprocally
incorporated filament lamps, the voltage produdimgreference flux shall be used.

In the case of a Clag3 D or E headlampwvith LED module(s) the test conditions
set out in paragraph 6.1.3.3. or 6.1.5.1. , respeatly, shall apply.

Test results

Visual inspection

Once the headlamp has been stabilized to the amta@mperature, the headlamp
lens and the external lens, if any, shall be cldawiéh a clean, damp cotton cloth. It
shall then be inspected visually; no distortionfod®ation, cracking or change in
colour of either the headlamp lens or the extelarad, if any, shall be noticeable.

Photometric test

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

For Class B headlamp:

Passing beam: 50R - 50L - B50 - HV.
Driving beam: Point of Fax

For Class C, D and Beadlamp:
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Passing beam: 0.86D/3.5R - 0.86D/3.5L - 0.50U/&k6d 1.5R - HV.
Driving beam: Point of Fax
Another aiming may be carried out to allow for afsformation of the headlamp
base due to heat (the change of the position of'théeoff" line is covered in
paragraph 2. of this annex).
A 10 per cent discrepancy between the photomeh@racteristics and the values
measured prior to the test is permissible includiregtolerances of the photometric
procedure.
1.2. Dirty headlamp
After being tested as specified in paragraph 1bove, 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 asrjyed 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 belied to the headlamp shall be
composed of:
(@) 9 parts by weight of silica sand with a paeisize of 0-100 pm,
(b) 1 part by weight of vegetal carbon dust (beembdy with a particle size
of 0-100 um,
(c) 0.2 parts by weight of NaCMQd,4nd
(d) an appropriate quantity of distilled water,wé 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 #gplto the headlamp shall be
composed of:
(@) 9 parts by weight of silica sand with a paetisize of 0-100 um,
(b) 1 part by weight of vegetal carbon dust (beembdy with a particle size
of 0-100 um,
(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
4/ NaCMC represents the sodium salt of carboxymetiyllose, customarily referred to
as CMC. The NaCMC used in the dirt mixture shalvédr a degree of substitution (DS)

of 0.6 - 0.7 and a viscosity of 0.2 — 0.3 Pa -raf@ per cent solution at 20 °C.
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The mixture must not be more than 14 days old.

Application of the test mixture to the tieanp

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

This procedure shall be repeated until the illuiora value has dropped
to 15-20 per cent of the values measured for eatlowiing point under the
conditions described in this annex:

For Class B headlamp:

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

For Class C, D and E headlamp:

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

Measuring equipment

The measuring equipment shall be equivalent toukatl during headlamp approval
tests. A standard (étalon) filament lanap gas-discharge light source supplied by
the applicanbr the LED module(s) as submitted with the headlamghall be used
for the photometric verification.

TEST FOR CHANGE IN VERTICAL POSITION OF THE "CUOFF" LINE
UNDER THE INFLUENCE OF HEAT

This test consists of verifying that the verticlift 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 paragramhall be subjected to the test
described in paragraph 2.1., without being remdveh or readjusted in relation to
its test fixture.

Test

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

5/ The tolerance on quantity is due to the necessigbtaining a dirt that correctly spreads
out on all the plastic lens.
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2.2.

2.2.1.

2.2.2.

Using a mass production filament lamp which haslzeged for at least one hour or
a mass production gas-discharge light source whiels been aged for at
least 15 houror the LED module(s) as submitted with the headlams, which
has (have) been aged for at least 48 hourtie headlamp shall be operated on
passing beam without being dismounted from or restdf in relation to its test
fixture. (For the purpose of this test, the vo#teghall be adjusted as specified in
paragraph 1.1.1.2.). The position of the "cut-diffié in its horizontal part (between
the vertical lines passing through point 50 L afd5for Class B headlamp, 3.5 L
and 3.5 R for Class C, D and Hheadlamp) shall be verified 3 minuteg (r
and 60 minutes ) 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 valtig = | 13 - 150 | recorded on the headlamp is not
more than 1.0 mrad\¢, < 1.0 mrad).

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

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

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

absolute valuear, measured on the first sample axwg 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 consideagisfied 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 performance® tonformity of mass-produced

headlamps shall not be contested if, when testimggmetric performances of any
headlamp chosen at random and equipped with aat@rithment lampand/or
(a) LED module(s), as present in the lamp

1.2.2. for Class A headlang) no measured value deviates unfavourably by more
than 20 per cent from the value prescribed inRagulation.

1.2.3. for Class B, C and D headlamp

1.2.3.1. no measured value deviates unfavourabipdre 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 beingusiied 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 gtraeasuring 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 with a replacedb filament light source
according to Regulation No. 37the results of the tests described above do not
meet the requirements, tests shall be repeated) @sinther standard filament

lamp.
1.3. For Class E headlamps :
1.3.1.1 equipped with gas discharge light sources@ording to Regulation No. 99:

With respect to photometric performance, the canfty of mass-produced
headlamps shall not be contested when testing ptaitw performance of any
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1.3.1.2.

1.3.2.

1.3.3.

1.3.4.

1.3.5.

1.4.

headlamp chosen at random and measured at 13@.V\t or as otherwise
specified

either equipped with a removable standard gasidige light source. The
luminous flux of this gas-discharge light sourceyndiiffer from the reference

luminous flux specified in Regulation No. 99. hig case, the illuminances shall
be corrected accordingly; or

equipped with the serial production gas-dischdight 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 lamp.

With respect to photometric performance, the confomity of mass-produced
headlamps shall not be contested when testing photetric performance of
any headlamp chosen at random and measured at 13/2+ 0.1 V as present in
the lamp or as otherwise specified

no measured value deviates unfavourably by mom 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 stkch within the isolux 0.75 k. a
tolerance of + 20 per cent for maximum values aRd per cent for minimum
values is observed for the photometric values gtragasuring point specified in
paragraphs 6.3.2.1. and 6.3.2.2. of this Regulation

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

not displaced laterally by more than 0.5 degredkédaight 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 LED module and electronic light source
control gear, whicheveris applicable according to paragraph 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):



1.5.

1.6.

2.1

2.2.

2.2.1.

2.2.2.

2.2.3.
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One of the sampled headlamps shall be testeddingao the procedure described
in paragraph 2.1. of Annex 4 after being subjet¢tede consecutive times to the
cycle described in paragraph 2.2.2. of Annex 4.

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

If this value exceeds 1.5 mrad but is not more th8 mrad, a second sample shall
be subjected to the test after which the mean @fatbsolute 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 w&kad 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 Bagraphs 2. and 4.

MINIMUM REQUIREMENTS FOR VERIFICATION OF CONFORMY BY
THE MANUFACTURER

For each type of headlamp the holder of the agdnmark shall carry out at least
the following tests, at appropriate intervals. Tiasts 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 veriinabf the change in vertical
position of the "cut-off" line under influence oéét.

Methods used in tests

Tests shall generally be carried out in etamoce 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 tha¢ 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 rogdecompetent authority.
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2.2.4. In all cases the reference methods shathdse of this Regulation, particular for
the purpose of administrative verification and skngp

2.3. Nature of sampling
Samples of headlamps shall be selected at random the production of a
uniform batch. A uniform batch means a set of hwags of the same type,
defined according to the production methods ofntia@ufacturer.
The assessment shall in general cover series giodudrom individual factories.
However, a manufacturer may group together recoaifkerning the same type
from several factories provided these operate utiteisame quality system and
quality management.

2.4, Measured and recorded photometric charadtsrist
The sampled headlamps shall be subjected to pledtecmmeasurements at the
points provided for in the Regulation, the readiegng limited at the points:

2.4.1. For Class A headlamps: HV, LH, RH, 12.5L 48bR

2.4.2. For Class B headlamps:yk HV 1/, in the case of the driving beam, and to the
points HV, 50R, 50L, in the case of the passingrbea

2.4.3. For Class (D and E headlamps:&, 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.

2.5. 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 panagh 9.1. of this Regulation.
The criteria governing acceptability shall be sukht, with a confidence level
of 95 per cent, the minimum probability of passmgpot check in accordance
with Annex 7 (first sampling) would be 0.95.

v 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 -

1.1.

1.2.

1.3.

1.4.

2.1.

2.1.1.

TESTING OF LENS OR MATERIAL SAMPLES AND OF COMPLETEAMPS

GENERAL SPECIFICATIONS

The samples supplied pursuant to paragraph. 22this Regulation shall satisfy
the specifications indicated in paragraphs 2.2.%50 below.

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

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

However, if the lamp manufacturer can prowat the product has already passed
the tests prescribed in paragraphs 2.1. to 2.50whebr the equivalent tests
pursuant to another Regulation, those tests needaagepeated; only the tests
prescribed in Appendix 1, table B, shall be mangato

TESTS

Resistance to temperature changes

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) 15hours at-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.

2.1.2.1.

2.1.2.2.

2.2.

2.2.1.

Before this test, the samples shall be kept &235 °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 aeeded in order to avoid
thermal shock effects.

Photometric measurements
Method

Photometric measurements shall be carried ouh@samples before and after the
test.

These measurements shall be made using a sta@dalah) lampa standard gas-
discharge light sourcer (an) LED module(s) as present in the headlamgt the
following points:

B 50, 50L and 50R for Class B headlamp, 0.86D/3.8R6D/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 pagéitiving lamp;
Results

The variation between the photometric values nreaisan 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 matshal) be exposed to radiation
from a source having a spectral energy distribusionilar to that of a black body
at a temperature between 5,500 K and 6,000 K. @&ppate filters shall be placed
between the source and the samples so as to redufee as possible radiations
with wave lengths smaller than 295 nm and gredtan 2,500 nm. The samples
shall be exposed to an energetic illumination 800, W/nf + 200 W/nf for a
period such that the Iuminous energy that they iveceis equal
to 4,500 MJ/m+ 200 MJ/nf. Within the enclosure, the temperature measured o
the black panel placed on a level with the samglted| 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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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. ataone the measurement described
in paragraph 2.2.3.1. below have been carriedtbetputer face of the said three
samples shall be treated as described in paragr@pgh2. with the mixture
defined in paragraph 2.2.2.1. below.

Test mixture

The test mixture shall be composed of 61.5 pert eeheptane, 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 I95) 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/ch
corresponding to an effort of 100 N applied onst 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 istiouously 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 fransing 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 rinsdth distilled water containing not
more than 0.2 per cent impurities at 23 °C £ 5 d ¢hen wiped off with a soft
cloth.
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2.2.3.

2.2.3.1.

2.2.3.2.

2.3.

2.3.1.

2.3.2.

2.3.3.

2.4.

2.4.1.

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

o . T,-T

variation in transmissiot =—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 chemigalinss, the samples shall not bear any traces
of chemical staining likely to cause a variation flix diffusion, whose mean

i T, - .
variation At = 5_|_ 4 measured on the three samples according to tuegure
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
at 23°C +£5°C and composed of 99 parts distiNeater containing not more
than 0.02 per cent impurities and one part alkylsujphonate.

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

The surface of the samples shall be cleaned witloiat cloth.

Resistance to hydrocarbons

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

Results

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

o . T,-T .
variation in transmissiodt = 2_|_ 2 measured on the three samples according
2

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

Resistance to mechanical deterioration

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

Results

After this test, the variations:

. L. T, -T
in transmission: At =—2—2 |

2

and in diffusion: At :ﬂ,
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;

Adn <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 coath@ lens shall be cut with a
razor blade or a needle into a grid of squarescequpiately 2 mm x 2 mm. The
pressure on the blade or needle shall be suffitteotit at least the coating.
Description of the test

Use an adhesive tape with a force adhesion of@iNbf width) £ 20 per cent
measured under the standardized conditions speaifidppendix 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 foyca perpendicular to that

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

Results
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2.6.
2.6.1.

2.6.1.1.

2.6.1.2.

2.6.2.

2.7.

There shall be no appreciable impairment of thédgd area. Impairments at the
intersections between squares or at the edgeseofctits shall be permitted,
provided that the impaired area does not exceqeefiSent of the gridded surface.
Tests of the complete headlamp incorporatilems of plastic material

Resistance to mechanical deteriorationefehs 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 measwmats carried out on the
headlamp in accordance with this Regulation shatllexceed by more than 30 per
cent the maximum values prescribed at point HV raotdbe more than 10 per cent
below the minimum values prescribed at point 50ihd 80 R for Class B
headlamp, 0.86D/3.5R, 0.86D/3.5L for Class C, D Ertadlamp.

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 plastic coponent of the headlamp are
exposed to the light of the LED module(s) or the gadischarge light source.
The parameters such as angles and distances of thesamples shall be the
same as in the headlamp. These samples shall hate same colour and
surface treatment, if any, as the parts of the hedamp.

After 1,500 hours of continuous operation, the coflimetric specifications of
the transmitted light must be met, and the surfacesf the samples shall be free
of cracks, scratches, scalings or deformation.
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VERIFICATION OF THE CONFORMITY OF PRODUCTION

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

after the test for resistance to chemicanegy 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 2.6.1.2wiinén 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 ofenaéa supplied pursuant to

paragraph 2.2.4. of this Regulation).

Samples Lenses or samples of material | Lenses
Tests 112 3| 4 5 6 7 8§9|10/11|12|13|14
1.1. Limited photometry (para. 2.1.2. X[ X| X
1.1.1. Temperature change (para. 2.1.1.) X[ X| X
1.1.2. Limited photometry (para. 2.1.2. X Xy X
1.2.1. Transmission measurement X | XXX 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 X | XX

1.5. Detergents (para. 2.3.1.) X| X| X

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

1.6.1. Transmission measurement X | X| X

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

1.7.1. Transmission measurement X| X |X

1.7.2. Diffusion measurement X| 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 1&rd is limited by a
diaphragm B with an opening of 6 mm against which the samfadadis placed.

A convergent achromatic leng,lcorrected for spherical aberrations links the
diaphragm B with the receiver R; the diameter of the leashall 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 diaphragm$) with anglesuy/2 = 1° antmax2 = 12° is placed in an
image focal plane of the lens L

The non-transparent central part of the diaphréggmecessary 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 £Dt and the focal length,F/ 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 1MAQnits, 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

T1

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 newemalt

Ts

yes (after test) yes Flux diffused by the testedemal

1 For

L, it is recommended to use a focal distance of aBOutim.
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1.1.

1.2.

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 0of0.24+£0.021/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, avighain size between 0 and 0.2 mm
and an almost normal distribution, with an angtaator of 1.8 to 2;

Water of hardness not exceeding 205%fm 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 ofoormore samples of glass placed
as a reference near the lenses to be tested. iXbarenshall be sprayed until the
variation in the diffusion of light on the samplesamples measured by the method
described in Appendix 2, is such that:

_T5 -T

Ad £ =0.0250 + 0.0025

2

Several reference samples may be used to checkhthavhole 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 standardditoms the linear force of
adhesion of an adhesive tape to a glass plate.

PRINCIPLE

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

SPECIFIED ATMOSPHERIC CONDITIONS
The ambient conditions shall be at 23 °C + 5 °@ @B + 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 tdsbea each roll. These test pieces
shall be taken from the roll after the first thtems 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 &6amids in the following
manner:

Apply the tape to the glass plate progressivelthvai slight length-wise rubbing
movement of the finger, without excessive pressareuch a manner as to leave no
air bubble between the tape and the glass plate.

Leave the assembly in the specified atmosphernditons for 10 minutes.

Unstick about 25 mm of the test piece from theepla 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 separatioa 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 mmfsracord the force required.
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6.

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.

RESULTS

The five values obtained shall be arranged inroatel the median value taken as a
result of the measurement. This value shall beesged in Newtons per centimetre
of width of the tape.

Annex 7

MINIMUM REQUIREMENTS FOR SAMPLING BY AN INSPECTOR
GENERAL

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

For Class A, B, C and D headlanp

With respect to photometric performances tonformity of mass-produced
headlamps shall not be contested if, when testirmggmetric performances of any
headlamp chosen at random and equipped with aathrflament lampand/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 unfavourablgnbse than 20 per cent from the value
prescribed in this Regulation. For values in zibhé&r Class B headlamp, zone |
for Class C and D headlamp, the maximum unfavoaraddviation 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 atied within the isolux 0.75.&, a
tolerance of + 20 per cent for maximum values aR@ per cent for minimum
values is observed for the photometric values &trapasuring 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 another standard filament lamp.

For Class E headlasp

equipped with
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gas discharge light sources according tegulation No. 99:

With respect to photometric performance, the canfty of mass-produced
headlamps shall not be contested when testing ptadt@ performance ofny
headlamp chosen at random and measured at 133X\ or as otherwise
specified if

either equipped with a removable standard gadidige light source. The

luminous flux of this gas-discharge light sourceyndiffer from the reference

luminous flux specified in Regulation No. 99. st case, the illuminances shall be
corrected accordingly; or

equipped with the serial production gas-dischéaigje 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 favourainéxtion

LED modules as present in the lamp
With respect to photometric performance, the confomity of mass-produced
headlamps shall not be contested when testing photetric performance of any
headlamp chosen at random and measured at 13.2 VO£1 V as present in the
lamp or as otherwise specified

no measured value deviates unfavourably bserthan 20 per cent from the value
prescribed in this Regulation. For 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 stk within the isolux 0.75/kx a
tolerance of + 20 per cent for maximum values aR@ per cent for minimum
values is observed for the photometric values gtrarasuring point specified in
paragraphs 6.3.2.1. and 6.3.2.2. of this Regulation

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

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

than 0.2 degrees up or down.

If the results of the tests described almv@ot meet the requirements, tests on the
headlamp shall be repeated using another standardigcharge light sourca gas-
discharge light source and ballast (an) LED module(s) and electronic light
source control gear(s)whatever is applicable according to paragraph lebave.

Headlamps with apparent defects are disregarded.
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1.5

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.

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

off" shall be tested on one of the headlamps frieenseries of samples, according to
the procedure described in Annex 9, paragraphsd®4a

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 guie 1 of this annex the conformity of

mass-produced headlamps shall not be contestée ifi¢viations of the measured
values of the headlamps in the unfavourable dwestare:

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 guie 1 of this annex the conformity of
mass-produced headlamps shall be contested andhdnefacturer requested to

make his production meet the requirements (alig)nénthe 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
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2.3.1.

2.3.2.

3.1.

3.1.1.
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but not more than 20 per cent
one headlamp not more than 20 per cent
B3: in the case of A2
one headlamp 0 per cent
one headlamp more than 20 per cent
but not more than 30 per cent

Approval withdrawn

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

sample A
A4: one headlamp not more than 20 per cent
one headlamp more than 30 per cent
Ab: both headlamps more than 20 per cent
sample B
B4: in the case of A2
one headlamp more than 0 per cent
but not more than 20 per cent
one headlamp more than 20 per cent
B5: in the case of A2
both headlamps more than 20 per cent
B6: in the case of A2
one headlamp 0 per cent
one headlamp more than 30 per cent

REPEATED SAMPLING

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

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

mass-produced headlamps shall not be contestéa ifi¢viations of the measured
values of the headlamps are:
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3.1.1.1. sample C

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

C2: both headlamps more than 0 per cent
but not more than 20 per cent

go to sample D

3.1.1.2. sample D

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

mass-produced headlamps shall be contested andhdnefacturer requested to
make his production meet the requirements (aligimiénthe 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 1gliepif, following the sampling
procedure shown in figure 1 of this annex, the aléwins of the measured values of
the headlamps are:

3.3.1. sample C
Ca3: 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
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one headlamp more than 20 per cent
Figure 1
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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+pD; (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
P+D+F (CR-BS B) or P+3D,+F (CR-BS R-BS B)
F
D
P
P+D+F (C/R-BS B) or P+PD,+F (C/R-BS R-BS B)
F
D
P

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
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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

2.1.

3.1.

3.2.

incorporate a "cut-off" line which enables the syetrical passing-beam headlamp to
be adjusted correctly for the photometric measurgsn@nd for the aiming on the
vehicle. The characteristics of the "cut-off" ligleall comply with the requirements set
out in paragraphs 2. to 4. below:

SHAPE OF THE "CUT-OFF" LINE

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

Figure 1: Shape and position of the “cut-off” line
'
_40 _30 _20 +2o +30+4o
h—————— S —
Linearity within £ 0.2° _._——¥j . . o,
from nominal position
................................. A

nominal position
of the "cut-off" line

ADJUSTMENT OF THE SYMMETRICAL PASSING-BEAM HEADAMP

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

Vertical adjustment: after horizontal adjustrih 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 maal vertical position. For nominal
vertical adjustment the "cut-off" line is positi@hen the V-V line afl per centbelow
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 twadzontal 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#itt 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 verticadgnning 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 25m 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 mé@ied 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#hrough the horizontal part of the "cut-off"
line along the = 2.5 -lines, the maximum value need for:

G =(log & -log By +0.19)

is called the sharpness factor G of the "cut-tiffe. 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
vertical positions of the inflection points accaomglito paragraph 3.2. above at 3° left

y

This paragraph will be amended, if an objectes method is available.
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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 qitglrequirements, the vertical beam
adjustment can be performed instrumentally. Fads 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.
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Annex 10

CENTRE OF REFERENCE

Diameter = a

A

2a

« T

a =2 mm min.

This optional mark of the centre of reference sbhallpositioned 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 recigipgacorporated 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 ceoftittie 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 main
body of each headlamp containing only
gas discharge light sources and ballast,
and on each external part of the ballast.

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

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 INCLUDIN G
LED MODULES

1. GENERAL SPECIFICATIONS

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

1.2. LED module(s) shall be so designed as to bedato remain in good working
order when in normal use. They shall moreover exhit no fault in design or
manufacture. A LED module shall be considered to &wve failed if any one of its
LEDs has failed.

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

the applicant and bearing the same light source made identification code, the
photometric specifications of the headlamp shall benet;

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

2. MANUFACTURE

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

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

3. TEST CONDITIONS

3.1. Application

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

3.1.2. The kind of light sources on a LED MODULE séll be light-emitting diodes

(LED) as defined in Regulation No. 48 paragraph 2.1. in particular with
regard to the element of visible radiation. Otherkinds of light sources are not
permitted.

3.2. Operating conditions
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3.2.1. LED module operating conditions
All samples shall be tested under the conditionssaspecified in paragraph 6.1.3.
of this Regulation. If not specified differently n this annex LED modules shall
be tested inside the headlamp as submitted by theamufacturer.

3.2.2. Ambient temperature
For the measurement of electrical and photometriccharacteristics, the
headlamp shall be operated in dry and still atmospére at an ambient
temperature of 23 °C + 5 °C.

3.3. Ageing
Upon the request of the applicant the LED module lwall be operated for 48 h
and cooled down to ambient temperature before stairig the tests as specified in
this Regulation.

4. SPECIFIC SPECIFICATIONS AND TESTS

4.1. Colour rendering

4.1.1. Red content

In addition to measurements as described in paragph 7. of this Regulation:

The minimum red content of the light of a LED modue or headlamp
incorporating LED module(s) tested at 50 V shall bsuch that:

780nm

JE.M) V)
k — A=610nm 005

re jnge(x) V(A) dA

A=380nm

1\

where:

Ee(A) (unit: W) is the spectral distribution of the irr adiance;
V(A) (unit: 1) is the spectral luminous efficiency;
A) (unit: nm) s the wavelength.

This value shall be calculated using intervals aine nanometre.

4.2, UV-radiation
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The UV-radiation of a low-UV-type LED module shallbe such that:

400nm

[ E.()SM) 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 luminous &tacy of radiation.

(For definitions of the other symbols see paragrap4.1.1. above).

This value shall be calculated using intervals obne nanometer. The UV-
radiation shall be weighted according to the valueas indicated in the Table UV

below:

A S A S 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 limits of exposure to
ultraviolet radiation". Wavelengths (in nanometres chosen are representative; other
values should be interpolated.

4.3. Temperature stability

4.3.1. llluminance

4.3.1.1. A photometric measurement of the headlamghall be made after 1 minute of
operation for the specific function at the test pait specified 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 mustbmaintained for before
and after ratio measurements.

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

The lamp shall continue operation until pptometric stability has occurred. The
moment at which the photometry is stable is defineds the point in time at
which the variation of the photometric value is les than 3 per cent within
any 15 minute period.  After stability has occurred aim for complete
photometry shall be performed in accordance with rquirements of specific
device. Photometer the lamp at all test points ragred for the specific device.

Calculate the ratio between the photometritest point value determined in
paragraph 4.3.1.1. and the point value determinechiparagraph 4.3.1.2.

Once stability of photometry has been aahied, apply the ratio calculated
above to each of the remainder of the test point®tcreate a new photometric
table that describes the complete photometry basezh one minute of operation.

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

Colour

The colour of the light emitted measured after oneninute and measured after
photometric stability has been obtained, as descrdd in paragraph 4.3.1.2. of
this annex, shall both be within the required colouboundaries.

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

The LED module(s) shall be in the configuratio as described in the technical
specification as defined in paragraph 2.2.2. of thiRegulation. Optical elements
(secondary optics) shall be removed by the Technic&ervice at the request of
the applicant by the use of tools. This procedurand the conditions during the
measurements as described below shall be describiedhe test report.

Three LED modules of each type shall be subrtet by the applicant with the
light source control gear, if applicable, and sufttient instructions.
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Suitable thermal management (e.g. heat sink) may bprovided, to simulate
similar thermal conditions as in the correspondingheadlamp application.

Before the test each LED module shall be aged atal&t for 48 hours under the
same conditions as in the corresponding headlamp plication.

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

LED module, whichever is the largest. The flux mesurements can also be
performed by integration using a goniophotometer. The prescriptions in the

CIE — Publication 84 — 1989, regarding the room teperature, positioning, etc.,

shall be taken into consideration.

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

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

The average of the measurements of the three samplef each type of LED
module shall be deemed to be its objective luminoukix.

B. JUSTIFICATION

At its fifty-seventh session, GRE decided to incogte, in Regulation No. 112 (headlamps with
an asymmetrical beam patterns), appropriate remeinés for LED modules as an additional
option to filament light sources. This is now e$isdied in Supplement 8 of the regulation. It is
now proposed to follow the same procedure for Ragi No. 113 (headlamps with

symmetrical beam patterns), as there is no sigmifiadifference regarding the use of LED
modules for use in asymmetrical or symmetrical beardditionally, motorcycles can benefit

from the introduction of LED modules with regardtteir superior resistance against vibration
and the resulting improved robustness.

The introduction of "LED modules" into headlamps étasses C and D does not require changes
to the well-established photometric requirement®efulation No. 113. For the introduction of
"LED modules" into headlamps for class E, the phwttic requirements are identical to the
requirements accepted at the 59th GRE (See ECE/BRAR.29/GRE/59 para. 40, the
reference to ECE/TRANS/GRE/2006/47/Rev.1 introdgci@lass E with HID light sources
according to Regulation No. 99).

Due to the complexity of the proposed amendmerthéoRegulation, and due to the recently
accepted changes of ECE/TRANS/WP.29/2008/92 (fdgmer
ECE/TRANS/GRE/2006/47/Rev.1), this proposal uses full text of the latest state of

Regulation No. 113 based on ECE/TRANS/GRE/2006/éV/R



