INTERNATIONAL
STANDARD

1ISO
4182

Third edition
1999-12-15

Motor vehicles — Measurement of

variations in dipped-beam headlamp angle

as a function of load

Automobiles — Mesurage des variations d'inclinaison du faiscpau de

croisement en fonction de la charge

Reference number
1ISO 4182:1999(E)


https://standardsiso.com/api/?name=97204e16ba4d487be9dacf7ac2488349

ISO 4182:1999(E)

Foreword

ISO (the Interndfional Organizaiion for Standardization) is a worldwide Tederafion of nafional standards bofies (ISO
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ISO 4182:1999(E)

Motor vehicles — Measurement of variations in dipped-beam
headlamp angle as a function of load

1 Scops

This Intern
vehicle heg
measurem

ptional Standard specifies a method for measuring variations in the dipped-beam inclination of motor

idlamps, in relation to the initial inclination, caused by changes in vehicle attitude due to
bnt method may be used particularly during vehicle type approval tests.

Loading co
different log

Annex B eptablishes a classification of headlamps, and gives eéxamples of measurement metho
according fo the classification. Annex C gives a photometric method of determining the position of
conventiongl cut-off, which is complementary to one of the measurement method examples in annex H.

This Intern

2 Normative references

The follow

Internationgl Standard. At the time of -publication, the editions indicated were valid. All standards

revision, a
possibility ¢
registers of

ISO 303:19
trailers.

ISO 612:19

ISO 3833:1

hditions of vehicles are specified in annex A. They are to be used except when legal regu
ding conditions.

tional Standard is applicable to motor vehicles\as defined in ISO 3833.

ng standards contain provisians. which, through reference in this text, constitute prov
nd parties to agreements ‘based on this International Standard are encouraged to in
f applying the most reeent’editions of the standards indicated below. Members of IEC and
currently valid Interpational Standards.

86, Road vehicles’— Installation of lighting and light signalling devices for motor vehi

78, Road vehicles — Dimensions of motor vehicles and towed vehicles — Terms and defin

9/-( “Road vehicles — Types — Terms and definitions.

loading. This

ations require

ds applicable
A point of the

isions of this
are subject to
vestigate the
ISO maintain

cles and their

itions.

ISO 7227:1987, Road vehicles — Lighting and light signalling devices — Vocabulary.

EEC Directive 76/756, Installation of lighting and light signalling devices on motor vehicles and trailers.

3 Definitions

For the purposes of this International Standard, the definitions given in ISO 612 and the following definitions apply.

3.1 Classification

3.1.1 vehicle, category M: Motor vehicle intended for transporting people.
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3.1.2 vehicle, category M 1: Motor vehicle, category M (3.1.1), containing not more than eight seats, in addition

to the driver's

seat.

3.1.3 vehicle, category M ,: Motor vehicle, category M (3.1.1), containing more than eight seats, in addition to
the driver's seat, and having a maximum permissible mass not exceeding 5 t.

3.1.4 vehicle, category M 3: Motor vehicle, category M (3.1.1), containing more than eight seats, in addition to
the driver's seat, and having a maximum permissible mass exceeding 5 t.

3.1.5 vehicle

3.2 Initial in

, category N:  Motor vehicle intended for transporting goods.

clination

3.2.1 stated
manufacturer

3.2.2 measu
one person if
assessment g

initial inclination:  Value of the dipped-beam initial inclination specified by the-img
which serves as a reference value for the calculation of permissible variations.

red initial inclination:  Mean value of dipped-beam inclination or vehicle inclination me
the driver's seat for the category of vehicle under test, which serves as a:reference v
f variations in beam inclination as the load varies.

3.3 Referemce centre

Intersection o

4 Type of

For the purpo
differ in such

wheel-baj

location g

the reference axis with the light-emitting surface. [ISO 72271987, 3.41]

vehicle

ses of this International Standard, vehicles shall~be considered to be of the same type if
bssential respects as:

5e (wheel space) (as defined in 1ISO 61.2);
f headlamps on the motor vehicle;

headlam
characte
axle load

means ug

5 Dipped-
The dipped-b

either as

I

class (see annex B);

stics of the suspension system;

5 stated by the manufacturer;

ed to correct dipped-beam angle according to load.

heam inclination

tor vehicle

sured with
lue for the

hey do not

ontheh

angles, 1

bam inclination is defined as follows:
thiesangle, expressed in milliradians, between the direction of the beam towards a charactgristic point
rizontat-part-of the—cut-off in-thetuminous-distributionof the-headtamp-and-the-horizontatptane; or

% is equal to 10 mrad).

by the tangent of that angle, expressed in percentage inclination, since the angles are small (for these small

If the inclination is expressed in percentage inclination, it can be calculated by means of the following formula:

(.~ hy)
L

where

hy

x 100

is the height above the ground, in millimetres, of a characteristic point in the luminous spread of the headlamp,

measured on a vertical screen perpendicular to the vehicle longitudinal median plane, placed at a horizontal

distance

L
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hy

ISO 4

of the characteristic point chosen in hy);

L

is the distance, in millimetres, from the screen to the centre of reference.

Negative values denote downward inclination (see figure 1).

Positive val

ues denote upward inclination.

182:1999(E)

is the height above the ground, in millimetres, of the centre of reference (which is taken to be the nominal origin

NOTES
1 This dray

2 Where tH
with the vari

6 Measlirement conditions

6.1 If a

measurem
vehicle and
the screen

6.2 The ¢
reproducib
(x0,05%i

ing represents a category M, vehicle, but the principle shown applies equally to vehicles of other cd

e vehicle does not incorporate a headlamp levellingsystem, the variation in dipped-beam inclina
htion in the inclination of the vehicle itself.

Figure 1 — Dipped-beam downward inclination of a category M 1 vehicle

isual inspection of the dipped-beam pattern on the screen or a photometric met
bnts shall be carriedcout’in a dark environment (for example, a dark room) of sufficient arg
the screen to belaCed as shown in figure 1. Headlamp centres of reference shall be at a
of at least 10 n.

round on~which measurements are made shall be as flat and horizontal as possible
ity of ‘measurements of dipped-beam inclination can be assured with an accuracy
nclination).

tegories.

ion is identical

hod is used,
a to allow the
distance from

, So that the
pf + 0,5 mrad

6.3

If a screen is used, its marking, position and orientation in relation to the ground and to the median longitudinal

plane of the vehicle, shall be such that the reproducibility of the measurement of the dipped-beam inclination can be
assured with an accuracy of £ 0,5 mrad (£ 0,05 % inclination).

6.4 During measurements, the ambient temperature shall be between 10 °C and 30 °C.

7 Vehicl

e preparation

7.1 Measurements shall be carried out on a vehicle which has travelled a distance of between 1 000 km and

10 000 km,

preferably 5 000 km.
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7.2 Tyres shall be inflated to the full-load pressure specified by the vehicle manufacturer. The vehicle shall be fully
replenished (fuel, water, oil) and equipped with all the accessories and tools specified by the manufacturer.

NOTE — Full

fuel replenishment means that the fuel tank is filled to not less than 90 % of its capacity.

7.3 The vehicle shall have the parking brake released and the gearbox in neutral.

7.4 The vehicle shall be conditioned for at least 8 h at the temperature specified in 6.4.

7.5

If a photometric or visual method is used, headlamps with a well-defined dipped-beam cut-off should preferably

be installed on the vehicle under test in order to facilitate the measurements. Other means are allowed to obtain a

more precise

reading (for example, removal of the headlamp lens).

8 Testpro
8.1 General
The variation
separately fo
conditions sp
subjecting the

8.2 Determir

8.2.1 The ve
condition of th

Before each
three times.

8.2.2 If nondq
mean of the r

8.2.3
further series
8.3 Measurg

Any method
+ 0,2 mrad (+

cedure

5 in either dipped-beam or vehicle inclination, depending on the method, chosen, shall be
each side of the vehicle. The results obtained from both left and right headlamps under
peified in annex A, shall be within the limits set out in 8.5. The load-shall be applied gradu
vehicle to excessive shocks.

ation of the measured initial inclination

hicle shall be prepared as specified in clause 7 and laden as specified in annex A (f
e respective vehicle category).

neasurement, the vehicle shall be rocked@s’specified in 8.4 below. Measurements shall be

of the three measured results ‘differs by more than 2 mrad (0,2 % inclination) from the
bsults, that mean shall constitute the final result.

If any measurement differs from the arithmetic mean of the results by more than 2 mrad (0,2 % in

of 10 measurements shall be made, the arithmetic mean of which shall constitute the final 1

ment methaods

may be-used to measure variations of inclination provided that the readings are accural
0,02 % inclination).

measured
all the load
ally without

rst loading

made

b arithmetic

Clination), a
esult.

e to within

8.4 Treatment of vehicle in each loading condition

8.4.1 Activat

ion of vehicle suspension

The vehicle suspension and any other part likely to affect dipped-beam inclination shall be activated according to
the methods described in 8.4.2 to 8.4.4.

However, the test laboratories and manufacturers may jointly propose other methods (either experimental or based
upon calculations), especially when the test poses particular problems, provided such calculations are clearly valid.
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8.4.2 M; category vehicles with conventional suspension

With the vehicle standing on the measuring site and, if necessary, with the wheels resting on floating platforms
(which shall be used if their absence would lead to restriction of the suspension movement likely to affect the results
of measurements), rock the vehicle continuously for at least three complete cycles; for each cycle, first the rear and

then the front end of the vehicle is pushed down.

The rocking sequence shall end with the completion of a cycle. Before making the measurements, the vehicle shall
be allowed to come to rest spontaneously. Instead of using floating platforms, the same effect can be achieved by

moving the vehicle backwards and forwards for at least a complete wheel revolution.

8.4.3 My, Msand-N-categery-vehicles-with-conventional-suspensien

8.4.3.1 If the treatment method for category M; vehicles described in 8.4.2 is not possible, the methofl described in
8.4.3.2 or §.4.3.3 may be used.

8.4.3.2 WIth the vehicle standing on the measuring site and the wheels on the ground, rock the vehicle by
temporarily| varying the load.

8.4.3.3 WIth the vehicle standing on the measuring site and the wheels on the ground, activaie the vehicle
suspensior] and all other parts which may affect the dipped-beam inclination by’using a vibration rig. [This can be a
vibrating platform on which the wheels rest.

8.4.4 Veh|cles with non-conventional suspension

For vehiclgs with non-conventional suspension, where the engife has to be running, wait until the vehicle has
assumed itf final attitude with the engine running before making-any measurements.

8.5 Measurements

8.5.1 The
conditions

If the vehic
by the man

8.5.2 Tok
if, for all th
difference

margin of 4

8.5.3 If th

variation of the inclination of the dipped beam shall be assessed for each of the dif
n relation to the measured initial inclination determined in accordance with 8.2 above.

ufacturer for given loading ¢onditions (according to annex A).

egin with, a single measurement shall be made in each loading condition. Requirements h
e loading conditions{_the variation in inclination is within the calculated limits (for examj
petween the statedinitial inclination and the lower and upper limits specified for approval

mrad (0,4 % inclination).

e result(s) Jof any measurement(s) does (do) not lie within the safety margin indicate

exceed(s) the limitwalues, a further three measurements shall be made in the loading conditions cor

this (these

result(s) as specified in 8.5.4.

erent loading

e is fitted with a manual headlamp-levelling system, the latter shall be adjusted to the positions specified

ave been met
ble, within the
with a safety

d in 8.5.2 or
responding to

8.5.4 For each of the above loading conditions:

8.54.1

mean of the results, that mean shall constitute the final result.

8.5.4.2

If none of the three measured results differs by more than 2 mrad (0,2 % inclination) from the arithmetic

If any measurement differs from the arithmetic mean of the results by more than 2 mrad (0,2 % inclination),

a further series of 10 measurements shall be made, the arithmetic mean of which shall constitute the final result.

8.5.4.3

If a vehicle is filled with an automatic headlamp-levelling system which has an inherent hysteresis loop,

average results at the top and bottom of the hysteresis loop shall be taken as significant values. All these
measurements shall be made in accordance with 8.5.4.1 and 8.5.4.2.
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8.5.5 Requirements have been met if, under all loading conditions, the variation between the measured initial
inclination determined in accordance with 8.2 and the inclination measured under each loading condition is less than

the values calculated in 8.5.2 (without safety margin).

8.5.6 If only one of the calculated upper or lower limits of variation is exceeded, the manufacturer shall be
permitted to choose a different value for the stated initial inclination, within the limits specified for approval.
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Annex A
(normative)

Loading conditions for the different vehicle categories

A.1 General

For the following tests, the mass of the passengers shall be calculated on the basis of 75 kg per person.

A2 Loa
A.2.1 Cat

The angle

A211 C

One persoM in the driver's seat.

A212 C

The driver,

A213 C

The driver,

A214 C

All the seat

A215 C

All the seat
the rear ax
must be ap
laden masg
the figure

ding conditions for different types of vehicles
bgory M 1 vehicles

pf the light beam of the dipped-beam headlamps shall be determined under the following loa

pndition No.1

pndition No.2

plus one passenger in the front seat furthest from the driver.

pndition No.3

one passenger in the front seat furthestfrom the driver, all the seats furthest to the rear ocg

pndition No.4

S occupied.

pndition No.5

s occupied, plusan evenly distributed load in the luggage boot, in order to obtain the perm
e or on the front axle if the boot is at the front. If the vehicle has a front and rear boot, the 4
propriatély~distributed in order to obtain the permissible axle loads. However, if the maximu
is obtained before the permissible load on one of the axles, the loading of the boot(s) shal
hich*enables that mass to be reached.

1d conditions.

upied.

ssible load on
dditional load
m permissible
| be limited to

A.2.1.6 Condition No.6

The driver, plus an evenly distributed load in the boot, in order to obtain the permissible load on the corresponding

axle.

However, if the maximum permissible laden mass is obtained before the permissible load on the axle, the loading of

the boot(s)

shall be limited to the figure which enables that mass to be reached.

NOTE — In determining the above loading conditions, account must be taken of any loading restrictions laid down by the
manufacturer.
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A.2.2 Category M 5, and M3 vehicles
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The angle of the light beam from the dipped-beam headlamps must be determined under the following loading

conditions.

A.2.2.1 Condition No.1

Vehicle unladen and one person in the driver's seat.

A.2.2.2 Condition No.2

Vehicles ladgn such that each axle carries its maximum technically permissible load or until the

permissible
technically pe|

ass of the vehicle is attained by loading the front and rear axles proportionally to(thei
Fmissible loads, whichever occurs first.

A.2.3 Category N vehicles with load surfaces

The angle of
conditions.

the light beam from the dipped-beam headlamps must be determined\under the follow

A.2.3.1 Condlition No.1

Vehicle unlad

bn and one person in the driver's seat.

A.2.3.2 Condlition No.2

The driver, pl
or the maxim
calculated as
on the front a

IS a load so distributed as to give the maximum technically permissible load on the rear ax
um permissible mass of the vehicle, whichever occurs first, without exceeding a fron
the sum of the front axle load of the unladen vehicle plus 25 % of the maximum permissi
le load. Conversely, the front axle is:so’considered when the load platform is at the front.

A.2.4 Category N vehicles without a load surface

A.2.4.1 Tow
A.2.41.1 Co

Unladen vehi

A2412 Co

One person

ng vehicles for semi-trailers
ndition No.1

le without a lead-on the coupling attachment and one person in the driver's seat.

ndition<Ne:2

ncthe driver's seat: technically permissible load on the coupling attachment in the pos

maximum
[ maximum

ing loading

le or axles,
I axle load
ble payload

tion of the

attachment cd

rracnondinag-to-tha hiadhact load on-the raar avda
HESPeRaHREtotHeHGHESHOaE-BHtHe+eat—bae-

A.2.4.2 Towi

ng vehicles for trailers

A.2.4.2.1 Condition No.1

Vehicle unladen and one person in the driver's seat.

A.2.4.2.2 Condition No.2

One person in the driver's seat, all the other places in the driving cabin occupied.
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Annex B
(normative)

Headlamp classification and examples of measurement methods

B.1 Introduction

Examples are given in B.3 of different methods of assessing the variation in dipped-beam angle. However, some of
these methpds are not applicable to vehicles with certain types of headlamp installation. For the purpoges of this
annex, therefore, headlamps are considered to belong to one of three classes, as defined in B.2;-applicable
measuremént methods are indicated for each class of headlamp.

B.2 Applicable methods

B.2.1 Class |

Headlampg which are fixed rigidly to the vehicle frame or bodywork, and iniwhich the optical element$ do not move
to compengate for changes in vehicle loading.

NOTE — Yemi-fixed aiming devices (for initial aim setting) and mechanisms for headlamp concealment are Hoth considered
as rigidly fixgd.

Applicable mmethods: B.3.1a)or B.3.1b)

B.3.2a)orB.3.2 b)
B.3.3a)orB.3.3b)

B.2.2 Class

Headlampg which are re-settable (manually or automatically) with respect to the vehicle frame or bpdywork as a
function of ghanges in vehicle loading.

Applicable mmethods: B.3.1 a)orB.3.1 b)
B.3.2'd@)or B.3.2 b)
B.2.3 Clags lli

Headlampg in which the lens is rigidly fixed to the vehicle frame or bodywork, but in which the reflector or other
optical elements_are re-settable (manually or automatically) as a function of changes in vehicle loading.

Applicable methods: B.3.1a)or B.3.1b)

B.3 Measurement methods

NOTE — The examples given in B.3.1 to B.3.3 are not intended to provide a comprehensive list: other suitable methods may
be used by agreement with the test laboratory.

B.3.1 Direct measurement of dipped-beam angle

The dipped beam shall be projected on to a screen. The distance L from the screen to the reference centre of the
headlamp shall be not less than 10 m. All measurements of angle and variation shall be taken from a chosen
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