1SO 4182-1986 (E)

International Standard 4182

INTERNATIONAL ORGANIZATION FOR STANDARDIZAT,ONOMEXAYHAPOAHAR OPIAHU3AUNA NO CTAHAAPTUSALMUOORGANISATION INTERNATIONALE DE NORMALISATION

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

Automobiles — Mesurage des variations d‘inclinaison du faisceau de croisement ep-fonction de la charge

Second edition — 1986-02-01

UDC 629.113.26: 628.94 Ref. No. 1SO 4182-1986 (E)

Descriptors : road vehicles, motor vehicles, vehicle lighting, stability, measurement, loads (forces).

Price based on 8 pages

P
Preisgf. 2~


https://standardsiso.com/api/?name=3726d6e949a5e64c2f6ea98ecf32509d

Forewor

ISO (the Intern
national standar
Standards is no
body interested
the right to be

mental and non
mental anc nen

ional Organization for Standardization) is a worldwide federation of

s bodies (ISO member bodies). The work of preparing International
rmally carried out through 1SO technical committees. Each member

n a subject for which a technical committee has been established has
represented on that committee. International organizations, govern-

governmental, in liaison with I1SO,

QISUTT Ve

aleo take nart in the work
aise taxke part in the work.

the member bo

ies for approval before their acceptance as International Standards by

Draft lnternatio‘{al Standards adopted by the technical committees are circulated to

the ISO Cou'nci
least 75 % appr

They are approved in accordance with ISO procedures requiring-at
bval by the member bodies voting.

International Standard ISO 4182 was prepared by Technical Committee ISO/TC 22,

Road vehicles.

This second editjon cancels and replaces the first edition (ISO 4182-1979), clause A.4.2
of annex A of which has been technically revised.

Users should nofte that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its

latest edition, u

less otherwise stated.

©

International

Organization for Standardization, 1986 @

Printed in Switzerland



https://standardsiso.com/api/?name=3726d6e949a5e64c2f6ea98ecf32509d

INTERNATIONAL STANDARD

ISO 4182-1986 (E)

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

particularly dluring vehicle type approval tests.

Loading cor{ditions of vehicles are specified in annex A. They
are to be used except when legal regulations require different
loading condlitions.

Annex B establishes a classification of headlamps, and gives
examples of[measurement methods applicable according to the
classificatior). Annex C gives a photometric method of deter-
mining the |position of a point of the conventional cut-off,
which is cofnplementary to one of the measurement method
examples in|annex B.

2 Field Tf application

This International Standard applies to motor vehicles as defined

in 1ISO 3833

3 Referlnces

ISO 303, Raad vehicles — Installation,of lighting and signalling
devices for motor vehicles and their trailers.

ISO 612, Rdad vehicles —<Dimensions of motor vehicles and
towed vehiddes — Terms ‘and definitions.
1SO 3833, Apad vehicles — Types — Terms and definitions.

CEE Directivie 76) 756, Installation of lighting and light signalling

4.1.1.2 vehicle, category M, : Motor (vehi¢le, category M
(4.1.1), containing more than eight seats, in [addition to the
driver’s seat, and having a maximum permissiljle mass not ex-
ceeding 5 t.

4.1.1.3 vehicle, categoryM;: Motor vehigle, category M
(4.1.1), containing more-than eight seats, in |addition to the
driver’'s seat, and having a maximum permigsible mass ex-
ceeding 5 t.

4.1.2 vehicle, category N: Motor vehiclp intended for

transpérting goods.

4.2 Type of vehicle

For the purposes of this International Standard, vehicles shall

be considered to be of the same type if they|do not differ in

such essential respects as :
— wheel-base (wheel space) (see definitipns in ISO 612);
— location of headlamps on the motor vehicle;
— headlamp class (see annex B);
— characteristics of the suspension systgm;
— axle loads stated by the manufacturer
— means used to correct dipped-beam arjgle according to

load.

4.3 Initial angle

devices on motor vehicles and trailers.

4 Definitions
4.1 Classification

In this International Standard, vehicles defined in ISO 3833 are
classified as follows.

4.1.1 vehicle, category M : Motor vehicle intended for
transporting people.

4.1.1.1 vehicle, category M, : Motor vehicle, category M
(4.1.1), containing not more than eight seats, in addition to the
driver’s seat.

4.3.1 stated initial angle : Value of the dipped-beam initial
angle specified by the motor vehicle manufacturer.

It serves as a reference value for the calculation of permissible
variation.

4.3.2 measured initial angle : Mean value of dipped-beam
angle or vehicle angle measured with the vehicle in condition
No. 1 as defined in annex A for the category of vehicle under
test.

It serves as a reference value for the assessment of variation in
dipped-beam angle as the load changes.
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4.4 dipped-beam angle : Angle may be defined :

— either as the angle, expressed in milliradians, between
the direction of a characteristic point in the luminous spread
of the headlamp and the horizontal plane;

— or by the tangent of that angle, expressed in percent,
since the angles are small (for these small angles, 1 % is
equal to 10 mrad).

If the angle is expressed in percent, it can be calculated by the

4.5 reference centre : Reference centre indicated by the
headlamp manufacturer.

5 Measurement conditions

5.1 If visual inspection of the dipped-beam pattern on the
screen or a photometric method is used, measurements shall
be carried out in a dark place (for example a dark room) big
enough to allow the vehicle and screen to be placed as shown
in figure 1.

formula

hy— h
1 2
/

140

where

hqy 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 /;

h, is the hdight, in millimetres, of the reference centre
(4.5) above the ground;

! is the distEnce, in millimetres, from the screen to the
reference cenftre (4.5).

Negative values denote downward angle (see figure 1). Positive
values denote ugward angle.

+°/o‘

< %) <

Headlamp reference centres (4.5) shall be at a disthnce / from
the screen of at least 10 m.

5.2 Vehicle and screen shall be located in such a way that the
requirements given in 5.2.1 and 5.2.2 are met.

5.2.1 The ground on which.measurements are mgde shall be
as flat and horizontal as possible, so that the reproglucibility of
measurements of dipped-beam angle can be ensurgd to an ac-
curacy of + 0,5 mrad (+-0,05 % angle).

5.2.2 If a screends used, its marking, position and|orientation
with respect to'the ground and the median longitudihal plane of
the vehiclenshall ‘be such that the reprod{cibility of
measurements of beam angle can be ensured to an accuracy of
+ 0,5'mrad (£ 0,05 % angle).

5:3 During measurements, the ambient temperatpre shall be
within 10 to 30 °C.

NOTES

1 This drawing represents a passenger car of category M, but the principle shown applies equally to a vehicle of another category.

2 Where the vehicle does not incorporate a headlamp-levelling device, the variation in dipped-beam angle is identical to the variation of the angle of

the vehicle itself and can be derived from this (see annex B).

Figure 1 — Dipped-beam downward angle for a passenger car


https://standardsiso.com/api/?name=3726d6e949a5e64c2f6ea98ecf32509d

6 Vehicle preparation

6.1 Measurements shall be carried out on a vehicle which has
travelled a distance of 1 000 to 10 000 km, and preferably about
5 000 km.

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

NOTE — Full fuel replenishment means that the fuel tank is filled to not

1SO 4182-1986 (E)

The arithmetic mean of these 10 new measurements shall con-
stitute the final result.

7.3 Measurement methods

Depending on the headlamp class as defined in annex B,
various measurement methods are applicable, provided that the
readings are within an accuracy of * 0,2 mrad (+ 0,02 %
angle).

Examples of measurement methods are given in annex B; other

less than 90 [% of its capacity.

6.3 The vehicle shall have the parking brake released and the
gear-box in| neutral.

6.4 The \ehicle shall be conditioned for at least 8 h at the
temperaturg¢ specified in 5.3.

6.5 If a photometric or visual method is used, and if the ve-
hicle is equipped with cut-off type headlamps, headlamps with
a well-defined dipped-beam cut-off should be chosen and in-
stalled on the vehicle under test, in order to facilitate the
measuremepts.

For special preparations, see annex B.
When so agreed between the vehicle manufacturer and the test

laboratory, [other means are allowed to obtain a more precise
reading (fof example removal of headlamp lens).

7 Test procedure

ral

The variatigns in dipped-beam angle or the variations in vehicle
angle, accgrding to the method chosen,\shall be measured
separately for each side of the vehicle. The results obtained on
both left @nd right headlamps, ,under all load conditions
specified inl annex A, shall be within’the limits set in 7.5. The
load shall be applied gradually, “Without subjecting the vehicle
to excessive shocks.

7.2 Determination ‘of the measured initial angle
The vehicle|shall méet the conditions specified in clause 6 and

be laden ag| specified in annex A in the first clause of the ap-
propriate vehi gory

alternrative—methods—are—allowed—provided, that they give

equivalent results.

7.4 Treatment of vehicle after load yariation

After each load variation, theyehicle suspensifn and any other
parts likely to affect dipped-beéam angle shall e worked, in ac-
cordance with the methods/described in 7.4.1 to 7.4.3.

However, in agreement with the test laboratories, manufac-
turers may offef ,other methods (either experjmental or based
upon calculations), especially when expegriment presents
special diffieulties and when such calculationd are clearly valid.

7.4.1, ‘M, category vehicles with conventional
suspension

With the vehicle standing on the measurjng site and, if
necessary, with the wheels resting on flogting platforms?
(which may be used only if their absence would restrict suspen-
sion movement, thereby influencing the measfirement resuits),
rock the body lengthwise as follows :

Rock the vehicle continuously for at least three complete
cycles, each cycle consisting in pushing dpwn first the rear
end and then the front end of the vehicle

The rocking sequence shall end with the completion of a cycle.
Before taking the measurements, wait until the vehicle comes
to rest unaided.

7.42 M, M3zand N category vehicles with conventional
suspension

With the vehicle standing on the measuring site and the wheels
on the ground, rock the body by varying the IoFd for an instant.

Before each measurement, the vehicle shall be rocked as
specified in 7.4. Measurements shall be taken three times.

7.2.1 If none of the three measured results differs by more
than 2 mrad (0,2 % angle) from the arithmetic mean of the
results, that mean shall constitute the final result.

7.2.2 |If, for any measurement, this difference is greater than
2 mrad (0,2 % angle) from the arithmetic mean of the results, a
further series of 10 measurements shall be made.

7.4.3 Vehicles with non-conventional suspension
requiring the engine to be run (for example hydraulic or
pneumatic)

Use the following procedure, modified, if necessary, according
to the manufacturer’s specifications :

a) Adjust the engine speed to meet the manufacturer's
specifications.

b) If necessary, provide additional engine cooling.

1) Obtained by placing metal balls between the bottom plate on the ground and the top plate supporting the wheels.
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c) After each change in load before taking any measure-
ment, wait, if necessary, until the vehicle has stabilized.

d) Since tests are conducted in the laboratory, make sure
that the air pipe from the exhaust pipe to the outside does
not impede movement of the vehicle or taking of
measurements.

7.5.3 For each of these loading conditions :

a) If none of the three results measured differs by more
than 2 mrad (0,2 % angle) from the arithmetic mean of the
results, that mean shall constitute the final result.

b) If, for any measurement, this difference is greater than
2 mrad (0,2 % angle) from the arithmetic mean of the
results, a further series of 10 measurements shall be taken,
the arithmetic mean of which shall constitute the final

7.5 Measurements

The variation in ch for
each of the diffdrent load conditions in relation to the initial

angle determined
equipped with a
be adjusted to th
given load condi

7.5.1 In the fir
made for each loz
variation in angl
within the differg
lower and upper
margin of 4 mrag

result.

in accordance with 7.2. When the vehicle is
manual headlamp-levelling system, this shall
e positions specified by the manufacturer for
ions.

5t instance, a single measurement shall be
d condition. If, for all the load conditions, the
is within the calculated limits (for example

nce between the stated initial angle and the
limits specified for approval) with a safety
(0,4 % angle), compliance is accepted.

7.5.2
the safety margin
ther three measy
tions correspond

If the resgilt(s) of any measurement(s) do not respect

given in 7.5.1 or exceed the limit values, a fur-
rements shall be taken in the loading condi-
ng to these results, as indicated in 7.5.3.

c) In the case of a vehicle equipped with ar'L automatic

headlamp-correcting system which has’ya
hysteresis loop, average results at the top and ba
hysteresis loop respectively shall be  taken
values.

All these measurements shall.b€ taken in accor
7.5.3 a) and 7.5.3 b).

7.5.4 If, under all loadconditions, the variation s
between the measured initial angle determined in
with 7.2 and the,angle measured under each load
less than the values calculated in 7.5.1 (without safg
compliance,is‘accepted.

7.5.5 «If only one of the calculated upper or low
variation is exceeded, the manufacturer shall be p
choose, within the limits specified for approval,
value for the stated initial angle.

inherent
ttom of the
bs relevant
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Annex A

Loading conditions for the different vehicle categories

A.1 General

A.4 M, and M; category vehicles

For the test§ described in A.3 to A.B, each of the seats (fixed,
folding or rgmovable) to be considered in the various load con-
ditions shall be loaded with a mass of 75 kg simulating the
passenger and his hand luggage.

A.2 Lodd conditions
Variations of dipped-beam angle caused by changes in vehicle

attitude due|to load shall be measured under the following load
conditions.

A.3 M, category vehicles

S B2 -
u] wdition No. 1

One occupdnt in the driver’s seat.

A.3.2 Cjndition No. 2

Driver, plu
driver’s seat.

one occupant in the front seat furthest\from the

A.3.3 Cgndition No. 3

Driver, plug one occupant in the front)seat furthest from the
driver's seat, plus occupants in all'the rearmost seats.

A.3.4 Cqgndition No. ¢

Occupants {n all seats.

A.3.5 Cqndition No. 5

A4 T Condition No. 1

One occupant in the driver’s seat.

A.4.2 Condition No. 2

technically permissible load;or until the maximnum permissible
mass of the vehicle is attained by loading the front and rear
axles proportionally to their maximum technitaily permissibie
loads, whichever, o¢curs first.

Vehicles laden such that each axie carrieE its maximum

A.5 N category vehicles with load platform
A.5.1" Condition No. 1
One occupant in the driver’s seat.
A.5.2 Condition No. 2

Driver, plus a load so distributed as to give the maximum
technically permissible load on the rear axle|or axles, or the
maximum permissible mass of the vehicle, whichever occurs
first, without exceeding a front axle load calcylated as the sum
of the front axle load of the unladen vehicle plus 25 % of the
maximum permissible payload on the front gxle. Conversely,
the front axle is so considered when the load platform is at the
front.

A.6 N category vehicle without Ilad platform
‘A.6.1 Towing trucks for semi-traile

A.6.1.1 Condition No. 1

One occupant in the driver's seat, with no lpad on the fifth
wheel

Occupants in all seats, plus balanced loading of boot or lug-
gage compartment (or of station wagon load deck) so as to ob-
tain the maximum permissible load on rear or front axle, de-
pending on whether the boot is at the rear or the front.

Should the vehicle be equipped with one front and one rear
boot or luggage compartment, the additional load shall be
uniformly distributed so that the maximum axle load re-
quirements are met; however, if the total maximum permissible
load is attained before the maximum permissible load on one of
the two axles is reached, then the loading of the luggage com-
partment(s) shall be limited to the value giving the total load.

NOTE — In determining the above loading conditions, account must
be taken of any loading restrictions laid down by the manufacturer.

A.6.1.2 Condition No. 2
Driver, plus the maximum technically permissible load on the

fifth wheel, in the fifth wheel location corresponding to the
maximum load on the rear axle.

A.6.2 Towing trucks for trailers
A.6.2.1 Condition No. 1

One occupant in the driver’s seat.
A.6.2.2 Condition No. 2

Driver, plus occupants in all other seating positions in the cab.
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Annex B

Headlamp classification and examples of measurement methods

B.0 Introduction

Examples are given in B.2 of different methods of assessing the
variation in dipped-beam angle. However, some of these
methods are no i i i i

headlamp installation. For the purposes of this annex,
therefore, headlgmps are considered to belong to one of three
classes, as defijed in B.1; applicable measurement methods
are indicated for| each class of headlamp.

B.1 Applicable methods

B.1.1 Class

Headlamps whi¢h are fixed rigidly to the vehicle frame or
bodywork, and in which the optical elements do not move to
compensate for changes in vehicle loading.

NOTE — Semi-fiyed aiming devices (for initial aim setting) and
mechanisms for h¢adlamp concealment are both considered as rigidly
fixed.

B.2.1 a) or B.2.1 b)
B.2.2a) orB.2.2 b)
B.2.3 a) or B.2.3 b)

Applicable methpds :

B.1.2 Class Il

Headlamps whidh are re-settable (manually or/automatically)
with respect to the vehicle frame or bodywork as-a function of
changes in vehidle loading.

B.2.1 a) or B:2:1+b)
B.2.2 a) or'B.2:2 b)

Applicable methpds :

B.1.3 Class Il

Headlamps in wh
or bodywork, 4
elements are re-4

ich the-lens is rigidly fixed to the vehicle frame
ut ‘in,_ which the reflector or other optical
ettable (manually or automatically) as a func-

headlamp shall be not less than 10 m. All measurements of
angle and variation shall be taken from a chosen characteristic
point in the dipped-beam pattern. The lens may be masked par-
tially to increase the sharpness of the beam pattern on the
screen. € dipped-beam pattern has a well-detimed horizon-
tal cut-off, a characteristic point shall be chosern Which is on a
suitably central part of the horizontal (cut-off line. For
European-type headlamps, this part of the horizontal cut-off is
contained between two vertical lines traced on [the screen,
passing through the points HV and.B50 L (or B0 R, as ap-
propriate) (see CEE Directive 76/756).

B.2.1.1 Method a) : Direct measurement, by|visual
inspection of the chosen characteristic point

Variations in thé height above the ground of the characteristic
point may be.measured directly, for example by feference to
suitable graduations marked on the screen.

B.2:1.2 Method b) : Direct measurement by
photometric means

The position of the characteristic point, and the varations in its
height above the ground, may be determined by a photometric
method such as that described in annex C. In thjs case, the
electrical supply to the headlamps shall be stabilize¢d.

B.2.2 Measurement of headlamp orientation in
the vertical plane

B.2.2.1 Method a) : Measurement by laser al:d mirror

A plane mirror, of good optical quality and with the reflective
coating on its exposed surface, shall be mounted in the centre
of the headlamp lens. Use of a helium-neon (He{Ne) laser is
recommended. The distances from the laser to the mirror and
from the mirror to the measuring point shall be greater than

tion of changes

n vehicle loading.

Applicable methods : B.2.1 a) or B.2.1 b)

B.2 Measurement methods

NOTE — The examples given in B.2.1 to B.2.3 are not intended to pro-
vide a comprehensive list : other suitable methods may be used by
agreement with the test laboratory.

B.2.1 Direct measurement of dipped-beam angle

The dipped-beam shall be projected on to a screen. The
distance [ from the screen to the reference centre of the

3 m. Unless the optical layout is so arranged that both the inci-
dent and the reflected rays are substantially horizontal, a cor-
rection will be necessary to compensate for vertical
displacements of the headlamp due to changes in vehicle
loading.

B.2.2.2 Method b) : Measurement by inclinometer

A suitable inclinometer, which may be one of the following
types, shall be connected directly to the headlamp :

— electronic;

— bubble level, with vernier.
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