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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
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| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.

hsk of technical committees is to prepare International Standards. Draft Interdational Stand
the technical committees are circulated to the member bodies for voting--Publication as
| Standard requires approval by at least 75 % of the member bodies casting'a.vote.
drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

nd road-holding ability.

consists of the following parts, under the general title *Road vehicles — Vehicle dynamics

General conditions for passenger cars

General conditions for heavy vehicles and.buses
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P was prepared by Technical Committee ISO/TC 22, Road véhicles, Subcommittee SC 9, Vehicle
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Introduction

The dynamic behaviour of heavy vehicles is a most important part of active vehicle safety. Any given vehicle,
together with its driver and the prevailing environment, constitutes a closed-loop system which is unique. The
task of evaluating the dynamic behaviour of the vehicle is therefore very difficult, since there is significant
interaction between these driver—vehicle—environment elements. Each of these elements is individually

co

Mor
avo
unid
resy

plex In themseives.

eover, the knowledge of the relationship between overall vehicle dynamic properties apd accident
dance is insufficient. The number of variants of heavy vehicles is enormous andeach vehicle is itself
ue. Therefore, the measured results are valid only for the actual vehicle testedy and the application of
Its to other, apparently similar, vehicles is not permissible.

Test conditions have a strong influence on test results. Only vehicle dynamic properties obtained under

virty

ally identical test conditions are comparable.
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Road vehicles — Vehicle dynamics test methods —

Part 2:
General conditions for heavy vehicles and buses

busks above 5t maximum weight, and in UNECE (United Nations Economiie,Commission for Eurg

In pprticular, it specifies general conditions for

whi
whd
acty

NOT1
resp

2

The

Scope
part of 1ISO 15037 specifies the general conditions that apply when vehicleydynamics prqg
rmined according to 1ISO test methods carried out on heavy vehicles. These are commerc
binations, buses and articulated buses, as defined in 1ISO 3833 for trycks and trailers aboy

cle classification, categories M3, N2, N3, O3 and O4.

variables,

measuring equipment and data processing,

environment (test track and wind velocity),

test vehicle preparation (tuning and loading);

initial driving, and

test reporting (general data and test'conditions),

th are of general significanee;independent of the specific vehicle dynamics test procedure.

n vehicle dynamics properties are determined, unless other conditions are required by tH
ally used for the test method.

E The general-conditions defined in existing vehicle dynamics standards are valid up until the
ective reference to-this part of ISO 15037 is included.

Normative references

fellowing referenced documents are indispensable for the application of this document

perties are
al vehicles,
e 3,5t and
pe) and EC

They apply
e standard

point when a

For dated

refe

ences nnly the edition cited npplin Eor undated references the latest edition of the

referenced

document (including any amendments) applies.

ISO
ISO
ISO

1176:1990, Road vehicles — Masses — Vocabulary and codes
3833:1977, Road vehicles — Types — Terms and definitions
8855:1991, Road vehicles — Vehicle dynamics and road-holding ability — Vocabulary

UNECE Regulation No. 13, Uniform provisions concerning the approval of vehicles of categories M, N and O
with regard to braking (Series 09: 28 August 1996 and supplements 1 to 4: 4 February 1999)

UNECE Regulation No. 30, Uniform provisions concerning the approval of pneumatic tyres for motor vehicles

and

their trailers
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8855 and the following apply.

3.1
vehicle uni

t

unit of vehicle combination connected with a yaw-articulation joint

EXAMPLE Tractor, semitrailer or dolly.

NOTE The number of vehicle units is one more than the number of articulation joints.

3.2

offtracking

lateral deviation between the path of the centre-line point of the front axle of the vehicle and the, path of
centre-line point of some other part of the vehicle

NOTE 1 If a single number is given, it becomes the maximum offtracking.

NOTE 2 In] a single-lane-change manoeuvre where the path of the other part is farther from\the projection of the ori
path of the vghicle than the path of the front axle, the path of the other part is said to “overshoot” the path of the front
at that point.|In the opposite case, the path of the other part is said to “undershoot” the path of the front axle.

3.3

rearward amplification

ratio of themaximum value of the motion variable of interest (e.g..lateral acceleration or yaw velocity)

following veghicle unit to that of the first vehicle unit during a specified*manceuvre

3.4

zero dampjng speed

speed at which the damping coefficient of the free osecillatory yaw movements of the vehicle combing
equals zerg

3.5

reference damping speed

speed at which the damping coefficient of the free oscillatory yaw movements of the vehicle combing
equals 0,05

3.6

centre-line[point

point at the|intersection of the-ground plane and the x— plane of symmetry of the part of interest, which
lies directly|below a longitudinal reference position

NOTE for an axl€;, the longitudinal reference point is the wheel-spin axis. For other parts, the longitudinal refer
point needs fo be stated.

3.7

yaw articulationangte

the

pinal
axle

tion

tion

oint

ence

yaw angle of the X axis of the intermediate axis system of a more forward vehicle unit in the intermediate axis
system of a following vehicle unit, i.e. the angle between the X axes of the two units, with polarity determined

by the rotati

NOTE

ion of the leading unit in the axis system of the following unit

The units involved are usually adjacent, but not necessarily so.

© 1SO 2002 — Al rights reserved
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4 Variables

4.1 Reference system

ISO 15037-2:2002(E)

The variables of motion used to describe the vehicle behaviour in a test-specific driving situation relate to the

intermediate axis system (X, 7, Z). See ISO 8855.

The location of the origin of the intermediate axis system of a vehicle unit is the reference point for that unit.
The location is at ground level in the plane of symmetry at the longitudinal position of the rearmost non-lifting

axle of the unit.

4.2| Variables to be measured

To dlescribe the horizontal dynamics of a vehicle or vehicle—driver system, the following wariables are relevant

(buf are not intended to comprise a complete list):

— |lateral acceleration of each vehicle unit (ay);

— |roll angle of each vehicle unit at relevant points (¢);
— | sideslip angle of each vehicle unit (5);

— |articulation angle (4y);

— |wheel load (F);

— |yaw velocity of each vehicle unit (¥ );
— |longitudinal velocity (vy);

— | offtracking of points of interest (4,);
— |longitudinal acceleration (ay);

— |steering wheel angle (oy);

— |steering wheel tarque (M ).

These variables-are defined in this part of ISO 15037 or in ISO 8855. All standards that make referience to this

part of ISO 15037 shall specify which variables apply.

5 |Measuring equipment

5.1 Description

All variables shall be measured by means of appropriate transducers and their time histories shall be recorded
by a multi-channel recording system. Typical operating ranges and recommended maximum errors of the

transducer and recording system are given in Table 1.

© 1SO 2002 — Al rights reserved
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Table 1 — Variables, typical operating ranges and recommended maximum errors

Longituding

Variable Typical operating | Recommended maximum error of combined
range system
. +360° + 2° for angles < 180°
Steering wheel angle
+ 4° for angles > 180°
Longitudinal velocity 0to35m/s +0,3m/s
Lateral acceleration + 15 m/s? +0,15 m/s2
Articulation[angte between vehicie units +56° +0;5°
Yaw velocity of each vehicle unit +50°/s +0,5°/s
Lateral disglacement of points of interest +10m £0,06m
Wheel load 0 to rated axle load + 2 % of full scale
qul angle |of each vehicle unit at relevant +15° L 0,2
points
Lateral velqcity +10 m/s +0,2 m/s
Sideslip angjle of each vehicle unit +10° +0,5°
Articulation|angular velocity +50°/s +0,5°/s
Steer.mg wheel torque in case of no power +50 Nm +05Nm
steering
Steer.mg wheel torque in case of power +20 Nm £0.2Nm
steering
| acceleration +15 m/s? +0,15 m/s?

5.2 Transducer installations

The transdyicers shall be installed according to the manufacturer's instructions, where such instructions €|
ariables corresponding to théiterms and definitions of ISO 8855 can be determined.

so that the

If a transdu
5.3 Data

5.3.1 Gen

The freque
maximum y

processing

eral

data proceg

Cer does not measure a. variable directly, appropriate transformations shall be carried out.

ncy range relevant for tests on horizontal dynamics of heavy vehicles is between 0 Hz and
tilizedfrequency fiax = 2 Hz. Depending on the chosen data-processing method (analog or di
sing), the provisions of 5.3.2 or 5.3.3 are to be observed.

Xist,

the
gital

For lighter trucks it could be necessary to increase f,ox to 3 Hz, in which case the following requirements

concerning the frequency f,,x may be modified correspondingly.

5.3.2 Analog data processing

The bandwidth of the entire, combined transducer/recording system shall be no less than 8 Hz.

In order to execute the necessary filtering of signals, low-pass filters of order 4 or higher shall be employed.
The width of the passband (from 0 Hz to frequency f; at — 3 dB) shall not be less than 9 Hz. Amplitude errors
shall be less than +0,5 % in the relevant frequency range of 0 Hz to 2 Hz. All analog signals shall be
processed with filters having phase characteristics sufficiently similar to ensure that time delay differences due

to filtering lie within the required accuracy for time measurement.

© 1SO 2002 — Al rights reserved
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NOTE During analog filtering of signals with different frequency contents, phase shifts can occur. Because of this, a
digital data processing method such as that given in 5.3.3 is preferable.

5.3.3 Digital data processing

5.3.3.1 General considerations

Preparation of analog signals includes consideration of filter amplitude attenuation and sampling rate to avoid
aliasing errors, and filter phase lags and time delays. Sampling and digitizing considerations include
presampling amplification of signals to minimize digitization errors, number of bits per sample, number of

rations for

sam plne per r\yr\ln’ cnmpln and hold nmplifir\aﬁnn, and timewise epgr‘ing of enmplne Consid
addjtional phaseless digital filtering include selection of passbands and stopbands, and the attepuation and
allowable ripple in each, as well as correction of antialias filter phase lags. Each of these~factgrs must be
congidered if an overall data acquisition accuracy of + 0,5 % is to be achieved.
5.3.8.2 Aliasing errors
In drder to avoid aliasing errors that cannot be corrected, the analog signals'shall be appropriately filtered
befgre sampling and digitizing. The order of the filters used and their passband shall be chosen according to
both the required flatness in the relevant frequency range and the samplingTate.
Thel minimum filter characteristics and sampling rate shall be such that
a) |within the relevant frequency range of 0 Hz to f,.x = 2 Hz.th€ attenuation is less than the resdjution of the

data acquisition system, and
b) [at one-half the sampling rate (i.e. the Nyquist orfolding” frequency) the magnitudes of a|l frequency

components of signal and noise are reduced to less'than the system resolution.
For[12-bit data acquisition systems with a resolution of 0,05 %, the filter attenuation shall be less than 0,05 %
to 2|Hz and the attenuation shall be greater than 99,95 % at all frequencies greater than one-half the sampling
frequency.
NOTE For a Butterworth filter, the attentation is given by

1
A% = T Nn
1+ (fJ
Jo

whefe

n is thé order of filter;

fo « ig’the filter cut-off frequency.
The 'abovets—suctrthat

A [f ~frax = 0,999 5, and

A/f-fy <0,0005
where

Jmax is the highest frequency (2 Hz) in the relevant frequency range;
Sy is the Nyquist or “folding” frequency;

Jfs is the sampling frequency = 2 x fy.

© 1SO 2002 — Al rights reserved
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For a fourth-order filter:

for 4 = 0,999 5, f = 2,37 X frax = 4,74 Hz;

for 4 = 0,000 5, f; = 2 x (6,69 x fy) = 63 Hz.

5.3.3.3

Filter phase shifts and time delays for antialiasing filtering

Excessive analog filtering shall be avoided and all filters shall have sufficiently similar phase characteristics
such that time delay differences lie within the required accuracy for the time measurement.

Phase shift
This is becq
delays are
practical to
domain.

NOTE |

Butterworth filter can be approximated by

@ =81

@ =150

@ =294

The time delgy for all filter orders is ¢ = (@/360°) x (1/fy).

5334 [

At 2 Hz the

changing amalog inputs to 0,1 %, the sampling ar.digitizing time shall be less than 80 x 10-6 s. All pairs or

of data sam

In order notf
shall be at |

g

\

5.3.3.5

A

The data 4
2LSB (+0,

0 Hz to frnayl-

5 are especially significant when measured variables are multiplied together to form new varial
use while amplitudes multiply, phase shifts and associated time delays add. Phase shift§ and
reduced by increasing fy. Whenever equations describing the presampling filters are-khown,
remove their phase shifts and time delays by simple algorithms performed in thé frequg

h the frequency range in which the filter amplitude characteristics remain flat, 'thé phase shift @

(//fo)° for 2nd order,
x (f/fo)° for 4th order, and

x (flfo)° for 8th order.

pata sampling and digitization

ples to be compared shall be takeh simultaneously or over a sufficiently short time period.

to exceed an amplitude erroriof 0,5 % in the relevant frequency range 0 to f;,ax, the sampling
past 30 fiax-

ystem requirements

cquisition system shall have a minimum resolution of 12 bits (+ 0,05 %) and an accurac
I %). Antialiasing filters shall be of order 4 or higher and the relevant frequency range sha

For fourth

subsequenj;

rdet filters, the filter cut-off frequency, fp, shall be greater than 2,37 x f,,« if phase errors
yadjusted in digital data processing, and greater than 5 x f,,,x otherwise; the data samy

les.
ime
it is
Ency

of a

signal amplitude changes by up to 1,25% per millisecond. To limit dynamic errors caused by

sets

rate

y of

| be

are
ling

frequency{ s olall be greater tarn 15,4 X jg.

For filters other than fourth-order filters, fy and f shall be selected for adequate flatness and alias error

prevention.

Amplification of the signal before digitization shall be such that during the digitization process, the additional
error will be less than 0,2 %.

Sampling or digitizing time for each data channel sampled shall be less than 80 x 106 s.
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5.3.3.6  Digital filtering

For filtering of sampled data in data evaluation, phaseless (zero-phase-shift) digital filters incorporating the
following characteristics shall be used (see Figure 1):

— passband range of from 0 Hz to 2 Hz;
— stopband beginning at less than 6 Hz;

— filter gain in passband of 1 + 0,005 (100 + 0,5 %);

— [filter gain in stopband of < 0,01 (< 1 %);

— |[filter gain falling within the unshaded area of Figure 1.

Filter gain
+0,005

0,01

Frequgncy, Hz

a  JPassband
b IStopband

i 1 — Reauired.c toristi £ ol | igital filt
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6 Test conditions

6.1 General

Limits and specifications for test track, ambient conditions and vehicle test conditions are established in the
following subclauses; these limits and specifications shall be maintained throughout the specific test. Any
deviations shall be shown in the test report (see Annexes A and B) including the individual diagrams of the
presentation of results. For each test procedure, the test-specific conditions and those which cannot be kept
constant (e.g. tread depths) shall be recorded in a separate test report in accordance with Annex B.

6.2 Testftrack

All standard tests shall be carried out on a smooth, clean, dry and uniform paved road surface. The-gradiept of
this surface| to be used shall not exceed 2,5 % in any direction when measured over any distance)gréater than
or equal tg the vehicle track. In addition, for tests concerned with damping of combination” vehicles,| the
gradient shall not exceed 1 % along the path of the vehicle as measured over any distance '0f 25 m or more.
For each test the road surface conditions and paving material shall be recorded in{the test report {see
Annex B).

6.3 Ambijent conditions

The ambient wind velocity shall not exceed 5 m/s during a test. For each-test method the climate conditjons
shall be recprded in the test report (see Annex B).

Since, in cqrtain cases, ambient temperature has a significant influenge on test results, it should be taken|into
account when making comparisons between vehicles.

6.4 Test|vehicle

6.4.1 Gerleral data

General data of the test vehicle or vehicle unit.shall be presented in the test report in accordance with
Annex A.

6.4.2 Tyres

For a standard test condition, new tyres shall be fitted on the test vehicle according to the vehicle
manufacturger's specifications. Ifhot’specified by the tyre manufacturer, they shall be run in for at least 15(
on the tesf] vehicle or an equivalent vehicle without excessively harsh use (severe braking, accelera
cornering,

km
ion,
itting the kerb,%tc?). After run-in, the tyres shall be maintained at the same position on the vehicle

the

manufactured more than two years prior to the test. The date of manufacture shall be noted in the
presentation of test conditions (see Annex A).

Tyres shall be inflated to the pressure specified by the vehicle manufacturer for the test vehicle configuration.
The tolerance for setting the cold inflation pressure is + 2 %.

The inflation pressure and tread depth of the tyres determined before tyre warm-up and at the completion of
the test shall be recorded in the test report (see Annex A).

Tests may also be performed with tyres in any state of wear as well as with retreaded or regrooved tyres. The
details shall be noted in the test report (see Annex A). As the tread depth or uneven tread wear could have a
significant influence on test results, it is recommended that they be taken into account when making
comparisons between vehicles or between tyres.

© 1SO 2002 — Al rights reserved
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3 Operating components

For the standard test conditions, all operating components likely to influence the test results (e.g. shock
absorbers, springs and other suspension components and suspension geometry) shall be as specified by the
manufacturer. Any deviations from manufacturer specification shall be noted in the presentation of general
data (see Annex A).

Levelling systems of the chassis and cabin suspension inappropriately affecting response should be disabled

duri

6.4.

6.4.

ng steady-state and step-input tests.

4 Vehicle loadi i

h.A1 General conditions

Thel manufacturer's maximum design total mass and maximum design axle load, both¥in acco
ISO1 1176, shall not be exceeded.

The
infll

is r

veh|cle unit and that for transient tests the moment of inertia in yaw alse'be reported. In addition,
inertia in pitch and roll, if available, should be reported.

Alternatively, the loading condition of the vehicle shall be _described adequately in order to
parameters to be reproduced.

Car
veh

cle compare closely to those parameters of the vehicle in normal use.

The resulting wheel loads shall be determined and recorded in the test report.

6.4.

For

com

pay

B2 Maximum loading conditions

load should be established to reflect the application of interest. The maximum loading con

standard test condition.

6.4.

The
veh
driv
con

6.4.

B.3  Minimum loading conditions

total vehicle mass for each vehicle unit for the minimum loading condition shall consist of th

total mass and the centre of gravity position (longitudinal, lateral and 'vertical) can be ¢
ence all test results. Moments of inertia can be expected to influence transient test results. Fo
commended that the total mass and centre of gravity position in three-dimensions be report

the maximum loading condition, ‘the total mass of a fully laden vehicle or combination shall cq
plete vehicle kerb mass plustthe maximum load of interest (e.g. the legal limit), distributed sug
of the maximum axle loads are-exceeded. The height of the centre of gravity and the mass distrik

rdance with

pxpected to
r all tests, it
ed for each
moments of

allow these

b shall be taken to ensure that the masses, centre Qf gravity positions and moments of inertig of the test

nsist of the
h that none
ution of the
dition is the

e complete
mass of the

cle kefb-mass plus the mass of the instrumentation. In the case of the first vehicle unit the

dition is optional.

br ands if applicable, the mass of an instrument operator or observer is to be added. The minin||um loading

4.4  Other loading conditions

Other loading conditions representative of special transport conditions are recommended.
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7 Test procedure

7.1

Warm-up

All relevant vehicle components shall be warmed up prior to the tests in order to achieve a temperature

representat

ive of normal driving conditions.

A procedure equivalent to driving at the test speed for a distance of at least 50 km or 5000 m at a lateral
acceleration of 1 m/s2 (both left and right turn each) may be appropriate for warming up the tyres.

The tyre prgsstres-after-warm=up-may berecorded:

7.2 Initigl driving condition

7.21 Gerneral

The initial [driving condition is specified in each vehicle dynamics test procedure. 'l may be eithér a

steady-stat¢, straight-ahead or steady-state circular run.

The positio
(see Annex

The positio
initial drivin
the point in
test proced
tss, the requ

NOTE i
reference po

7.2.2 Steady-state straight-ahead run

For the time interval #; to t,, the mean value of the longitudinal velocity shall not vary from the nominal v

by more th
+0,3 m/s2.

within the range — 0,5°/s to + 0,5/s.

For the tim

the standand deviation of ¢he”#; to ¢, longitudinal velocity shall not exceed 3 % of its mean value. Ag

alternative
0,5°/s.

The differer
t5 shall not

h of the transmission lever and the selected driving program shall e recorded in the test re
A).

h of the steering wheel and the accelerator pedal shall be képtvas constant as possible during
) condition. The moment of observation, ¢, used to evaluate steady state conditions, is define
time which is usually between 0,5 s and 0,8 s before the reference point in time, #,, of the spe
ire. The initial condition is considered to be sufficiently constant if, for the moment of observg
irements of 7.2.2 and 7.2.3 are fulfilled (see Figure?).

or test procedures used to determine only steady-state values, the moment of observation ¢, and
|nt ¢, will be identical.

an +3 % and the mean yvalde of lateral acceleration shall be within the range — 0,3 m/s
As an alternative to the limits of lateral acceleration, the mean value of the yaw velocity sha

b interval 14 to #,,.the standard deviation of the lateral acceleration shall not exceed 0,3 m/s?

o the limits ©f-lateral acceleration, the standard deviation of the yaw velocity shall not exd

ce bétween the mean values of the longitudinal velocity during the time intervals ¢, to 7,5 and ¢,
bxceed 3 % of the nominal value.

port

the
H as
cific
tion

the

alue
P to
| be

and
an
eed

L to

7.2.3 Steady-state circular run

The initial radius, Ry, may be observed or calculated as follows:

or

— 2
RO - VX,O /aY’O

10
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The initial radius in the initial driving condition shall not deviate by more than + 0,5 m at the reference point of
the towing vehicle from the nominal value during the time interval ¢, to #,.

For the time interval ¢, to 1, the standard deviation of the lateral acceleration shall not exceed 5 % of its mean
value and the standard deviation of the longitudinal velocity shall not exceed 3 % of its mean value.

The difference between the mean values during the time intervals ¢, to 7, and t,g to £, shall not exceed the
nominal value for the lateral acceleration by more than 5 % and the longitudinal velocity by more than 3 %.

For the time interval ¢, to ¢, the mean value of the lateral acceleration shall not deviate from the nominal value
by more than + 3 %.

7.3| Average longitudinal acceleration

For|tests concerned with damping of combination vehicles, the average longitudinal acceleration oper the time
peripd during which measurements are actually made shall be within + 0,1 m/s2.

Measured variable

0,5 0,5

]

05to0,8

f1 fss fz fo Time,S

I + standard deviation

mean-value

I - standard deviation

t

s Moment of observation for evaluating steady-state conditions

ty Reference point in time of the specific test method

Figure 2 — Definition of times
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Annex A
(normative)

Test report — General data

Vehicle or vehicle combination type

Vehicle identification

Vehicle unit number (if combination)

Engine

Transmiss|on

Axle 1 (front)

Type Of VENICIE: ..o SN
Vehicle identification NUMDEr: ..........ccccooiiiiiii @
Make, year, model, type: ......ccccoeviiiiiiiieee e O
Odometer reading: ........coooeiiiiiieee e B T e

Identification code
Type of engine: Q Spark ignition Q Diesel

Maximum power / engine speed ..................5.. ... kKW at o, r

Maximum torque / engine speed......... 5 e Nm at . r

Identification COAE .........oiiii e A e

Type / Number of forward gears Amanual .....ccccceeeeriiiiiieeeeeen. g
U automatic .......cceeeeeeeieinn. g
U torque converter

Final drive ratios............ 1

S TU ] 01=T ][] N Y/ o1 SRR

TYPEOFAXIE: ... e

Load rating: ...cooeeeeeeeeeeeeee e

StADIlIZEr LYPE: e

min
min
pars

pars

NUMDEE Of WhEEIS: ... e a e e

Tyres

12

L= 1] ST TP
L A TE=T = S
LR <1 PP PRP

MaKe (Fetr@ad): .....ooi i

Sz e

Y= A= W a10La 0] o 1= =3 R

...m
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Shock absorbers

Steering

Braking system

ISO 15037

1577 1= S
Identification NUMDbBET: ..o
NUMDET: . e
L1577 1= S

Overall steering ratio: .........ceeee i

-2:2002(E)

Driye type: .......o5% ...

Axle n:

ABS: U Yes U No

1Y E= T o101 2= 1] ([ =Y = TP

LD <1 S o ) SRR

Type approved according t0 . e e
UNECE category according to .........ccoeeeiiiiiiiiieieeceeccciee e
Braking characteristics (measured on roller brake tester at static test

Axle braking force related to pedal force or pressure at coupling head

oad):

or first axle

at Static testoad ..., kN/daN (kN/kPa)

Reaction time at the brake actuators with all units coupled, related to th¢
brake control application by the driver measured in accordance W
Regulation 13, Annex 6, paragraphs 2.1 to 2.4, regardless of whether th
a2 MOtOr VENICIE OF NOt .o

SUSPENSION tYPE: L.t

TYPE OF @XIE: ...

b time of full
ith UNECE
e axle is on

© 1SO 2002 — Al rights reserved

L0oAd rating: ..ooooeeieieeeee e e
StabIliZer tYPe: ..

NUMDEr Of WhEEIS: .....eeeeeeeeee e

R 1 A TEST V= S
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Tyres

Shock absorbers

1577 1= S

MakKe (Fetr@ad): .....ooi i

ST = T 1010 ] o Y=Y £ TP

Ty D, o ituuiiiitn it ettt ettt eeeet s tetetneeeeesseseesieesetaeeesesaessssisssesistesssnitesssnntertesateeretnnns

Steering

Braking system

Identification NUMDEN: ..o )
NUMDET: .. e b e
LI 1 P URPUUURRUY o ST
Overall steering ratio: ..........veeiiieiiiiiee e e
Brakes: .. B e e
MaANUFACTUIET: ..o T ettt et

L3 1 PP PPR

ABS Q Yes QNo

Type appfoyed acCording tO .....ccoooeieieieii i
UNECE category according t0 .........cooiiiiiiiiiiiiiiiiee e
Braking characteristics (measured on roller brake tester at static test load):

Axle braking force related to pedal force or pressure at coupling head or first
at static test load ... kN/daN (kN/k

Reaction time at the brake actuators with all units coupled, related to the time o

axle
Pa)

f full

brake control application by the driver measured according to UNECE
Regulation 13, Annex 6, paragraph 2.1 to 2.4 regardless of whether the axle is on

A MOLOr VENICIE OF NOL ... e

D Y= Y o = PRSPPI
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