INTERNATIONAL ISO
STANDARD 15037-1

Second edition
2006-08-15

Road vehicles — Vehicle.dynamics|test
methods —

Part 1:
General conditions for passenger cars

Véhicules routiers — Méthodes d'essai de la dynamique des
véhicules —

Partie 1: Conditions générales pour voitures particulieres

e — Reference number
= — ISO 15037-1:2006(E)

© ISO 2006


https://standardsiso.com/api/?name=fc8fa28b47dc39e77556be595e28f78c

ISO 15037-1:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2006 — All rights reserved


https://standardsiso.com/api/?name=fc8fa28b47dc39e77556be595e28f78c

Contents

o] =NV o
e Yo 11 T o) P
1 — Scope

2 NOIrMative referenNCEeS .........ccoceriieeer e e e e e o e
3 Variables ... e s nne e
3.1 Reference SYStem ... s e e nnne e e n e e s s e s s s Shnen e e e e nnnn
3.2 Variables to be determined............ccooiiiiiiiiiii e A
4 [\ L=F= 3 UTT g Yo J=Te LU 1T o1 4 (=Y o | R e
41 [ L= o3 4T o1 o o R
4.2 Transducer inStallations ... e s e
4.3 Data ProCeSSING ....cccieiiiiiiiiiicrrrr e e smne e s s e e s s smmner s S s mmme e e e e e e e nnmne e e e e nnnn
5 Test CONAItIONS ... e sde e e s s e e e e e s e
5.1 LT 4 T - PP
5.2 B IC=ES3 o T QT 0
53 LA 1o IRVZ= (e Yo 1 Y
5.4 TeSt VERNICIE ... S s e
6 Test Method..... ... O e
6.1 WAMUP ..oecececececemememnnnmnnnnsnnnnnnnnnnnnnnnnsnssnnsnnnsnlunssnssssssssssssssssssssssssssssssssssssssssssssssssnsnsnsnnnsnmnnnnnn
6.2 (T T TE=1 I [ AVAT g Yo T o'oY g Lo 1] 4T o -
Annex A (normative) Test report — Generaldata..........ccccceerriiicciiiemiiiin s
Annex B (normative) Test report — Test:conditions........ccccccecvriiiicniini
Annex C (informative) Transducers and their installations ..........cccccciiiciiiniicccc e
Annex D (informative) Analogue filtering: Butterworth filter.........ccccconveniiniiii

ISO 15037-

© I1SO 2006 — All rights reserved

1:2006(E)


https://standardsiso.com/api/?name=fc8fa28b47dc39e77556be595e28f78c

ISO 15037

-1:2006(E)

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
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Introduction

The dynamic behaviour of a road vehicle is a most important part of active vehicle safety. Any given vehicle,
together with its driver and the prevailing environment, constitutes a unique closed-loop system. 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, and each of these elements is individually complex in

itself:

The| test conditions exert large influence on the test results. Only test results obtained\at identical test
conflitions are comparable.
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Scope

part of ISO 15037 specifies the general conditions that apply when vehicle dynamics prq
rmined according to ISO test methods.

articular, it specifies general conditions for

variables,

measuring equipment and data processing,

environment (test track and wind velocity),

test vehicle preparation (tuning and loading),

initial driving, and

test reports (general data and test conditions).

se items are of general significance; independent of the specific vehicle dynamics test method.
n vehicle dynamics properties are ‘determined, unless other conditions are required by the sta
ctually used for the test method:

part of ISO 15037 is applicable to passenger cars as defined in ISO 3833 and light trucks.

E The general conditions defined in existing vehicle dynamics standards are valid until a reference
15037 is included.

Normative references

follewing referenced documents are indispensable for the application of this document,

perties are

They apply
ndard which

o this part of

For dated

refe]

rences, only the edition cited applies. For undated references, the latest edition of the

referenced

document (including any amendments) applies.

ISO

ISO

ISO

ISO

1176, Road vehicles — Masses — Vocabulary and codes
2416, Passenger cars — Mass distribution
3833, Road vehicles — Types — Terms and definitions

8855, Road vehicles — Vehicle dynamics and road-holding ability — Vocabulary
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3 Variables

3.1 Reference system

The variables of motion used to describe vehicle behaviour in a test-specific driving situation relate to
intermediate axis system (X, Y, Z) (see ISO 8855).

the

The location of the origin of the vehicle axis system (Xy;, Y, Z) is the reference point, and this position shall

be reported (see Annex A).

NOTE
geometry s

ch as the point in the longitudinal plane of symmetry at the height of the centre of gravity an
mid-wheelbase. Locating the reference point at the centre of gravity is very useful for analytical evaluation cof-the
results of individual vehicles, but may cause difficulty in comparing results for different vehicles. Locating the refer
point at the|geometrical position is more convenient for comparing results from different tests, but may compl
theoretical apalysis.

3.2 Variables to be determined

To describg the vehicle dynamics in terms of driver input and vehicle response, the-principal relevant varia
are the follgwing:

— steerinp-wheel angle (d);

— steerinp-wheel torque (My);

— longituglinal velocity (vy);

— sideslip angle () or lateral velocity (vy);
— longituglinal acceleration (ay);

— lateral pcceleration (ay);

— yaw velocity (dw/d¢);

— roll velcity (de/dr);

— pitch velocity (d6/dz);

— roll angle (¢); and

— pitch apgle (0).

These varigbles are defined in ISO 8855.

All standards thatimake reference to this part of ISO 15037 shall specify which variables apply. Dependin

bles

j on

the specific|standard, additional variables can be required or recommended.

NOTE These variables can be determined directly by measuring or by calculation from measured values.

4 Measuring equipment

4.1 Description

Time histories of the measured variables shall be recorded by a time-based multi-channel recording system
by means of appropriate transducers (see Annex C). Typical operating ranges and recommended maximum

errors of the transducer and recording system are shown in Table 1. The specified accuracies shal
achieved whether the variables are measured or are calculated.

| be
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Table 1 — Variables, their typical operating ranges and recommended maximum errors

Variable

Typical operating range

Recommended maximum “overall” error

Steering-wheel angle

-360° to 360°

+1° for 8, < 50°

+ 2° for oy, > 50° and < 180°

+ 4° for 5, > 180°

Steering-wheel torque

-30 Nm to 30 Nm

+0,1 Nm for M,; <10 Nm

£ 0.3 Nmfor M, > 10 Nm

Longitudinal velocity

0 km/h to 180 km/h

+ 1 km/h for v, < 100 km/h

+ 2 km/h for v, > 100 km/h

Lateral velocity -10 m/s to 10 m/s +0,2m/s
Sidgslip angle -20° to 20° +0,3°
Lorgitudinal acceleration -15 m/s2 to 15 m/s2 +0,15 m/s2
Latgral acceleration -15 m/s2 to 15 m/s2 +0,15'm/s?

Yaw velocity

-50 °/s to 50 °/s

+ 0;3 °/s for dy/dt < 20 °/s
+ 1 °/s for dy/dt > 20 °/s

Pitgh velocity

-50 °/s to 50 °/s

+0,3 °/s for dg/dr < 20 °/s
+1°/s for dg/dt > 20 °/s

Roll velocity -50 °/s to 50 °/s + 0,3 °/s for dg/dr < 20 °/s
+ 1 °/s for de/dt > 20 °/s

Rol| angle -15° to 15° +0,15°

Pitgh angle -15°to 157 +0,15°

Incleased measurement accuracy may be_desirable for computation of some of the characteristic values. Iff any system
errqr exceeds the recommended maximum value, this and the actual maximum error shall be stated in the test report
(se¢ Annex A).

4.2| Transducer-installations

Thel transducersrshall be installed according to the manufacturer’s instructions when such instrugtions exist,
so that the variables corresponding to the terms and definitions of ISO 8855 can be determined.

If a fransducer does not measure a variable in the defined position, appropriate transformation shajl be carried
out.

4.3 Data processing

4.3.1 General
The frequency range relevant for tests on horizontal dynamics of passenger cars is between 0 Hz and the

maximum utilized frequency f,,« = 5 Hz. Based on whether analogue or digital data processing methods
are used, the requirements given in 4.3.2 or in 4.3.3 apply.

© I1SO 2006 — All rights reserved 3
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4.3.2 Analogue 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 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 5 Hz. All analogue signals shall be processed with filters
having sufficiently similar phase characteristics to ensure that time delay differences due to filtering lie within
the required accuracy for time measurement.

NOTE During analogue filtering of signals with different frequency contents, phase shifts can occur. Therefore, a

digital data pfocessing method, as described in 4.3.3,1s preferable.

4.3.3 Digital data processing

4.3.31 eneral considerations

Preparation| of analogue signals includes consideration of filter amplitude attenuationnand sampling rate to

avoid aliasinhg errors, and filter phase lags and time delays. Sampling and digitizing, considerations include

pre-sampling amplification of signals to minimize digitizing errors; number of bits per sample; numbgr of

samples pér cycle; sample and hold amplifiers; and timewise spacing of4“samples. Considerations| for

additional ghaseless digital filtering include selection of passbands and stepbands and the attenuation [and

allowable ripple in each; and correction of filter phase lags. Each of theseAfactors shall be considered in order

to achieve & relative overall data acquisition accuracy of + 0,5 %.

Attenuation|and phase shift information for a Butterworth filter is provided in Annex D.

4.3.3.2 Aliasing errors and anti-aliasing filters

In order to|avoid uncorrectable aliasing errors, the analogue signals shall be appropriately filtered before

sampling and digitizing. The order of the filters used and their passband shall be chosen according to botH the

required flajness in the relevant frequency range and the sampling rate.

The minimym filter characteristics and sampling’rate shall be such that:

a) within the relevant frequency rangeof 0 Hz to f,,,, = 5 Hz, the maximum attenuation of the analggue
signal is less than the resolution(ofythe digitized signal; and

b) at onethalf the sampling rate (i.e. the Nyquist or “folding” frequency), the magnitudes of all frequency
compohents of signal and-noise are reduced to less than the digital resolution.

For 0,05 %|resolution, ithe filter attenuation shall be less than 0,05 % to 5 Hz, and the attenuation shall be

greater thanp 99,95 % at'all frequencies greater than one-half the sampling frequency.

It is recommended that anti-aliasing filters be of order four or higher (see Annex D).

Although filtering Tor anti-aliasing IS fequired, excessive analogue Jiltering shall be avoided. Moreover, all

filters shall have sufficiently similar phase characteristics to ensure that differences in time delays between

signals are

NOTE

compatible with the required accuracy for the time measurement.

Phase shifts are especially significant when measured variables are multiplied together to form new variables,

because, while amplitudes multiply, phase shifts and associated time delays add. Phase shifts and time delays are
reduced by increasing the filter cut-off frequency, f;. Whenever equations describing the pre-sampling filters are known, it
is practical to remove their phase shifts and time delays by simple algorithms performed in the frequency domain.

© I1SO 2006 — All rights reserved
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4.3.3.3 Data sampling and digitizing

At 5 Hz, the signal amplitude changes by up to 3 % per millisecond. To limit dynamic errors caused by
changing analogue inputs to 0,1 %, sampling or digitizing time shall be less than 32 ps. Each pair or set of
data samples to be compared shall be taken simultaneously or within a sufficiently short time period.

The digitizing system shall have a resolution of 12 bits (+ 0,05 %) or more and an accuracy of 2 LSB (+ 0,1 %).
Amplification of the analogue signal before digitizing shall be such that, in the digitizing process, the combined
error due to the finite resolution and inaccuracy of digitizing is less than 0,2 %.

4.3.3.4  Digital filtering

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

— | passband shall range from 0 Hz to 5 Hz;
— | stopband shall begin between 10 Hz and 15 Hz;
— |the filter gain in the passband shall be 1 + 0,005 (100 + 0,5 %);

— |the filter gain in the stopband shall be + 0,01 (+ 1%).

YA

+0,005

1 AAAAA
N NN \/

A

Xy

0 555 10 15

X frequency, f(Hz)
Y filter gain

a8  Passband.
b Stopband.
Figure 1 — Required characteristics of phaseless digital filters
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5 Test conditions

5.1 General

Limits and specifications for the ambient conditions and vehicle test conditions are established below. These
shall be maintained during 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 method, the test-specific
conditions and those which may not be kept constant (e.g. tread depths) shall be recorded in a separate test
report in accordance with Annex B.

5.2 Testftrack
All tests shgll be carried out on a smooth, clean, dry and uniform paved road surface. The gradient of| the
paved test purface to be used shall not exceed 2 % (recommended 1,5 %) in any direction whenh.'measured

over any distance interval between that corresponding to the vehicle track and 25 m. For eacdhtest, the foad
surface conditions and paving material shall be recorded in the test report (see Annex B).

5.3 Wind velocity

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

5.4 Test|vehicle

5.41 General data

General dafa of the test vehicle shall be presented in the test report shown in Annex A. For any change of
vehicle spegification (e.g. load), the general data shall be:documented again.

If a new vehicle is used, it is recommended to make an-adequate run-in before starting the tests.

Since in ceftain cases the ambient temperature has a significant influence on test results, this should be tgken
into account when making comparisons between vehicles.

5.42 Tyres

For a gengral tyre condition,~new tyres shall be fitted on the test vehicle according to the velicle
manufacturger’s specifications- I not specified otherwise by the tyre manufacturer, they shall be run in for at
least 150 km on the test vehicle or an equivalent vehicle without excessively harsh use, for example braking,
acceleration, cornering, Qitting the kerb, etc. After run in, the tyres shall be maintained at the same vehicle
positions fof the tests.

Tyres shall jhave a-tread depth of at least 90 % of the original value across the whole breadth of the tread|and
around the whole circumference of the tyre.

Tyres shall not be manufactured more than one year before the test. The date of manufacturing shall be noted
in the presentation of test conditions (see Annex B).

Tyres shall be inflated to the pressure as specified by the vehicle manufacturer for the test vehicle
configuration at the ambient temperature of the test. The tolerance for setting the cold inflation pressure is
+ 5 kPa ) for pressures up to 250 kPa and + 2 % for pressure above 250 kPa.

Inflation pressure and tread depth of the tyres determined before tyre warm-up shall be recorded in the test
report (see Annex B).

1) 1 kPa =102 bar = 103 N/m?

6 © I1SO 2006 — All rights reserved
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Tests may also be performed under conditions other than general tyre conditions. The details shall be noted in
the test report (see Annex B).

NOTE Tread breadth is the width of that part of the tread that, with the tyre correctly inflated, contacts the road in
normal straight-line driving.

As the tread depth or uneven tread wear may have a significant influence on test results, it is recommended
that they be taken into account when making comparisons between vehicles or between tyres.

5.4.3 Operating components

For the ctandard test r\nnr'hhnn, the fypn (ng par’f number  or maodel nnmhor) and Condmon

(e.gl shock-absorber settings and suspension-geometry adjustments) of all components likely t6-influence the
test|results shall be as specified by the manufacturer. Any deviations from manufacturer’s specifigations shall
be noted in the presentation of general data (see Annex A).

5.4.4 Loading conditions of the vehicle
Thel test mass shall be between the complete vehicle kerb mass (ISO 1176, cede 1ISO-MO06) plus$ driver and
test| equipment (combined mass should not exceed 150 kg) and the maximum authorized [total mass
(IS® 1176, code 1SO-MO08).

Thel maximum authorized axle loads (ISO 1176, code ISO-M13) shall not be exceeded.
Carg shall be taken to generate a minimum deviation in the/ocation of the centre of gravity|and in the

moments of inertia as compared to the loading conditions of the vehicle in normal use (refer to ISQ 2416). The
resulting wheel loads shall be determined and recorded in the test report (see Annex A).

6 |Test method

6.1] Warm-up
All felevant vehicle components shall.:Be"warmed up prior to the tests in order to achieve |component
temperatures representative of normal ydriving conditions. Tyres shall be warmed up prior to the tests to
achleve an equilibrium temperature and pressure representative of normal driving conditions.

A procedure equivalent to driving at the test speed for a distance of 10 km or driving 500 m |at a lateral
acceleration of 3 m/s2 (both_left'and right turns) may be appropriate for warming up the tyres.

6.2| Initial driving-condition

6.2.1 General

The| initial .driving condition is specified in most of the vehicle dynamics test methods. It can [either be a
stegdy-state' straight-ahead run or a steady-state circular run.

If tHere’is no specific requirement defined in a test method standard, the tests shall be perfofmed in the
highest suitable gear for vehicles with manual transmission and for vehicles with automatic transmission in
drive D. The position of the transmission lever and the selected driving programme shall be recorded in the
test report (see Annex B).

The position of the steering wheel and the accelerator pedal shall be kept as constant as possible during the
initial driving condition. The moment of observation .4 to evaluate steady-state conditions is defined as the
point in time which usually is between 0,5 s and 0,8 s before the reference point in time ¢, of the specific test
method (see note below). The initial condition is considered to be sufficiently constant if for the moment of
observation t,, the requirements of 6.2.2 and 6.2.3 are fulfilled (see Figure 2, which also introduces the
definition of ¢y and 1,).

NOTE For test methods which are used to determine only steady-state values (e.g. 1SO 4138) the moment of
observation ;s and the reference time ¢y will be identical.

© I1SO 2006 — All rights reserved 7
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6.2.2 Steady-state straight-ahead run

The longitudinal velocity in the initial driving condition shall not deviate by more than + 1 km/h (= 2 km/h for
velocities above 100 km/h) from the nominal value during the time interval from ¢4 to #, and the mean value of
lateral acceleration shall be within a range from -0,3 m/s2 to +0,3 m/s2. As an alternative to the limits of lateral
acceleration, the mean value of the yaw velocity shall be within a range from -0,5 °/s to +0,5 °/s.

For the time interval from ¢, to 7, the standard deviation of the lateral acceleration shall not exceed 0,3 m/s2.
As an alternative to the limits on lateral acceleration, the standard deviation of the yaw velocity shall not
exceed 0,5 °/s.

The difference between the mean values of the longitudinal velocity during the time intervals ¢, to 7, and. ¢ to

t5 shall not gxceed + 1 km/h (+ 2 km/h for velocities above 100 km/h).

bS

6.2.3 Steady-state circular run

The initial radius R, shall be calculated as follows:
— RO = Vi Oz/aY,O

The radius fn the initial driving condition shall not deviate by more than 2 % or + 2 m from the nominal value
during the time interval from ¢, to #,.

For the timg interval from ¢, to ¢,, the standard deviation of the laterabacceleration shall not exceed 5 % qf its
mean valug and the standard deviation of the longitudinal velocitycshall not exceed 3 % of its mean value.

The differemce between the mean values of lateral acceleration during the time intervals ¢4 to ¢, and 7. 0 #,
shall not exgeed the nominal value of lateral acceleration:y’more than 5 %. The difference between the mean
values of lopgitudinal velocity during the time intervals ¢4 to ¢, and #,4 to 1, shall not exceed the nominal value
of longitudinal velocity by more than 3 %.

For the timI interval from ¢, to t,, the mean vatuge'of the lateral acceleration shall not deviate from the nominal
value by mgre than + 3 %.

8 © I1SO 2006 — All rights reserved
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0,5

A
 J

t . t, to X

+ standard deviation
mean value

— standard deviation

Key
X fime, s

Y measured variable

to feference point in time of the specific test method

t1 fime measurement 1

t, fime measurement 2

tss moment of observation to evaluate steady state.conditions

Figure 2 — Definition of times
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Vehicle identification

Drive train

Engine

Transmiss

Rear axle

Front axle

10

Annex A
(normative)

Test report — General data

Vehicle identification number:

Tvpe of vehicle:
J =

on

Manufacturer:

Model:

Model year/first registration date:
Driven axle:

Type of 4WD:

Special features:
Identification code:
Type of engine:
Air/fuel mixture control:
Charging system:
Ignition point control:

Fuel cut-off:

Displacement/number of cylinders:

Maximum power/engine speed:
Maximum torquefengine speed:
Identificationycode:

Type/numbegr of forward gears:

O spark ignition [ diesel

£ “earburettor O injection

O turbo charger [ super-charge

O mechanical 3 electronic

3 vyes O no

................... cm3  ................. cylindlers
..................... KW e 1fmin
.................... Nm e 1min
O manual gears
O automatic ... gears

O continuously variable (e.g. CVT)

Gear ratios: 1stgear: ......... :1 2dgear: ... 1
3dgear: ........ 1 4thgear: ... 1
5t gear: ......... :1 6thgear: ... 1

Final drive ratio: 1

N CEICEIE TR

Suspension/damping: e

Stabilizer/Anti-roll bar: 3 yes 3 no

Type of frontaxle: e

Suspension/damping: e

Stabilizer/Anti-roll bar: 3 yes 3 no

© I1SO 2006 — All rights reserved
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Steering Steered axle: 3 frontaxle O rear axle
Power assisted: d yes 0 no
Overall steering ratio on front axle: ...
Steering wheel diameter: mm
Braking system Power assisted: 0 yes 0 no
Anti-lock braking system: O yes O no
YR, e —————————————————————
Wheeltbrakes-enfrontaxe: S—arams H—dises
Wheel brakes on rear axle: O drums O discs
Wheels Rim size: front: ..o, (Y= | N R,
Tyrts Size: front: ...l 4 rear: ......oloceeeeeeeienes
Tread depth (new): front: ............ mn rear: ... mm

Inflation pressure, according to the
vehicle manufacturer’s
specifications:

— at complete vehicle kerb mass
(ISO-M06): front: ............ kPa rear: .......|..cc....... kPa

— at maximum authorized total
mass (ISO-MO08): front: ............ kPa rear ......]occueee. kPa

Magses Complete vehicle kerb mass
(ISO-MOB): MO e kg

Maximum authorizedotal mass
(ISO-MO08): <A™ b kg

Maximum authorized axle load
(ISO-M13): front: ............... kg rear: .......lceecnnnen kg

Type of loads used for mass
reproduction:

Measured wheel loads of test
vehicle, including driver and

instrumentation: ] kg FR: i, kg

I kg RR: ..o, kg

Vehicle dimensions Overall length: b mm
Overall width: e mm

Overall height attest mass: e mm

Wheelbase: e e mm

Track: front - 0] AT (=T ] G mm

Height of centre of gravity at
complete vehicle kerb mass
(ISO-MOB): e —————— mm

Reference point coordinates for X, (from half wheel base): Yy, (from half track):  Z,, (from ground):
measured variables

© 1SO 2006 — All rights reserved 11
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General comments and/or other relevant details

Sensor positions (referred to the reference point)

Variable

X (mm)

Y (mm)

Z (mmj

Longitudinal velocity

Lateral vel

bCity

Sideslip an

gle

Longitudinal acceleration

Lateral acd

eleration

Yaw veloci

Yy

Pitch veloc

ty

Roll velocity

Roll angle

Pitch anglg

12
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Test method

Annex B

(normative)

ISO 15037

Test report — Test conditions

-1:2006(E)

Projing ground

Ambient conditions

Tyres

Driving conditions

Location:
Path radius:

Road surface:

Climate:

Date of manufacture:

Tread depth:
— before warm-up:

Tyre pressure:
— before warm-up:

Manual transmission:

Automatic transmission:

Track'temperature: .......

Tyre“road peak friction ¢

Air temperature: ............
Relative humidity: .........
Wind speed: .................
Wind direction: ..............
front: ..oooeeenen. rear:
FL: e mm FR: .
RL: . mm RR:.
FL: e kPa FR: .
RL: ............ kPa RR:.
Engaged gear:  .......

Transmission program: .

Staff

Test method specific data

© I1SO 2006 — All rights reserved

Driver:
Observer:

Data analyst:

Gear selector nosition:
g
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Annex C
(informative)

Transducers and their installations

C.1 General

Transducerf of various 1ypes, some commercially avallable and some specially iabricated, are used in
measuring {he required and optional variables. If a transducer does not directly measure the required varigble,
appropriate| adjustments shall be made to its signal to obtain the required variable with a sufficient)level of
accuracy.

Because of|the variety of instrumentation possibilities, the type of each instrument used shall be recorded;|and
where applicable, its location on the vehicle shall be entered on the test data sheets (see(Annex A).

Typical errdrs for various direct measurement transducers are given in following clauses. Net percentage grror
for a variable computed from the output signals of several transducers is found by.taking the differential of the
computed Mariable and dividing it by the computed variable.

As sensor performance is rapidly changing, the information contained&in the following clauses should be
considered [as general requirements referred to in the last revision of this{part of ISO 15037.

C.2 Steering-wheel angle

Steering-wheel angle is measured relative to the sprung mass. Typical transducers are multi{turn
potentiomefers or digital shaft encoders, geared to the back of the steering wheel or attached to a “seqond

steering wheel”.

C.3 Longitudinal velocity

A longitudir
the vehicle
during datg
wheels with
principles,

fifth-wheel

(the compo
the sideslip
(GPS) sens

The location of the velocity transducer shall be recorded and its signal corrected as neces
processing to provide-longitudinal velocity at the reference point. Typical transducers are
accuracies to 0;2.Km/h, and “contactless” velocity transducers based upon optical or Doq
with optical ac€curacies to 0,1 km/h and Doppler accuracies to 0,5 km/h. The steady-g
bignal is very\close to horizontal velocity, while optical transducers measure longitudinal velq
hent of horizontal velocity in the X direction, equal to horizontal velocity multiplied by the cosin
angle).-An additional way to measure the longitudinal velocity is by Global Positioning Syd
or (see~C.11).

al velocity transducer should be installed as close as possible to the reference point positiop on

sary
fifth
pler
tate
city
e of
tem

C.4 Lateral velocity and sideslip angle

Lateral velocity at a given point can be measured directly by means of a bipolar velocity transducer based
upon optical principles, installed according to the manufacturer’s specifications. The location of the transducer
must be recorded. Lateral velocity at any other point can be obtained by interpolation between two lateral
velocity transducers or by extrapolation from the lateral velocity at the point of measurement, by adding the
product of yaw velocity times the distance to the desired point. Sideslip angle is computed as the angle whose
tangent is lateral velocity divided by longitudinal velocity. Commercially available bipolar velocity transducers
have full-scale range of + 10 m/s and + 1 % full-scale steady-state accuracy.

Sideslip angle can be measured directly by a castered trolley, attached to the vehicle through gimbals and
loading springs to keep the caster axis vertical. The sideslip angle measured is that which exists at the caster
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