INTERNATIONAL
STANDARD

ISO
4138

Fourth edition
2012-06-01

Passenger cars — Steady-state circular
driving behaviour — Open-loop test

methods

Voitures particulieres — Tenue de route en régime permanent sur
trajectoire circulaire — Méthodes d’essai en boucle ouverte

Reference number
ISO 4138:2012(E)

©180 2012



ISO 4138:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2012

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 © IS0 2012 — All rights reserved



ISO 4138:2012(E)

Contents Page
oY (=0T 0 Y ([ iv
o T L0 oY o v
1 £ o7 oo - S 1
2 NOFMALIVE FEFEIEINCES ...ttt ettt ettt e et e et e s et e e e e et e e et e s et e e e e nt e s ene e s annneeeennneseneeas 1
3 Terms and defiNItIONS........ ..o et e et e e e e e e eae e e e ese e e s eane e e e emeesennneeseanneeean 1
4 e T 4 o1 -SSR 1
41 =S A 0 1515 0 T = 1
4.2 Equivalence of test Methods. ..ottt 2
5 Variables ........ S ritvseteravantravanteisseteravn s v R eI e P v R P v R eI e e s AR P Pa RS E R aE eI VAR P vaRe e E AL e N VAR P e AR v e e AL e E bR e P e mere s an e r e ane s 2
51 REFEIENCE SYSEEIMI... ..ottt ettt ettt ettt en s 2
5.2 1Y == T T =Y 0 =Y o 2
6 Measuring @QUIPIMIEIT. ... .ttt ettt et e e e e e e et e e et et e e n et 3
6.1 Description.................... < 3
6.2 Transducer iINSTAllatioN ..ottt e e e e e e e s e eane e s eneeean 3
6.3 Data processing............. B 3
7 B =53 A oo 8 1o |11 Y 3
8 TESE PrOCEAUIE ...ttt ettt ee et et ettt ettt ee et en et et eaen e 3
8.1 LA 5T 0 T 3
8.2 Initial driving CoONdItioN ... ...t 3
8.3 General test desSCriPtion ... ...ttt 4
8.4 Method 1 — COoNStANt FAIUS ...ttt e s et e e e e e e e s e e e e e eane e s eanee s 4
8.5 Method 2 — Constant steering-wheel angle ... 5
8.6 Method 3 — Constant SPEEd ........ ...ttt 5
9 [ F= 1= T T3 F= 1 Y2 SRS 6
9.1 (1= 1= - | 6
9.2 [IR= 1= = = Lo o= =Y - 1 o o 6
9.3 [ 1A T = Lo L 3 7
10 Data evaluation and presentation of reSUIts ..o 7
T N €7 =Y o =Y o 1 7
10.2 Plotted results (SE€ alSO ANNEX A).. ... ettt ettt ettt ettt ettt 7
10.3 Evaluation of characteriStic VAlUES ..............ccoiiiiiiiiciiiiecce ettt enn s 8
Annex A (normative) Presentation of results ... 12
Annex B (normative) Determination of overall (static) steering ratio ... 17
Annex C (informative) General information — Theoretical basis for the test methods ............................. 18
= o oo =1 ¢ 0 3/ TSRS 19

© IS0 2012 — All rights reserved iii



ISO 4138:2012(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
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 4138 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 9, Vehicle
dynamics and road-holding ability.

This fourth edition cancels and replaces the third edition (ISO 4138:2004), which has been technically revised.
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Introduction

The main purpose of this International Standard is to provide repeatable and discriminatory test results.

The dynamic behaviour of a road vehicle is a very important aspect of active vehicle safety. Any given vehicle,
together with its driver and the prevailing environment, constitutes a closed-loop system that is unique. The
task of evaluating the dynamic behaviour is therefore very difficult since the significant interactions of these
driver—vehicle—environment elements are each complex in themselves. A complete and accurate description of
the behaviour of the road vehicle must necessarily involve information obtained from a number of different tests.

Since this test method quantifies only one small part of the complete vehicle handling characteristics, the results
of these tests can only be considered significant for a correspondingly small part of the overall dynamic behaviour.

Moreover, insufficient knowledge is available concerning the relationship between overall vehicle dynamic
properties and accident avoidance. A substantial amount of work is necessary to acquire sufficient and reliable
data on the correlation between accident avoidance and vehicle dynamic properties in general and the results
of these tests in particular. Consequently, any application of this test method for regulation purposes will
require proven correlation between test results and accident statistics.
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INTERNATIONAL STANDARD ISO 4138:2012(E)

Passenger cars — Steady-state circular driving behaviour —
Open-loop test methods

1 Scope

This International Standard specifies open-loop test methods for determining the steady-state circular driving
behaviour of passenger cars as defined in ISO 3833 and of light trucks, such behaviour being one of the factors
comprising vehicle dynamics and road-holding properties. The open-loop manoeuvres included in these
methods are not representative of real driving conditions, but are nevertheless useful for obtaining measures
of vehicle steady-state behaviour resulting from several specific types of control inputs under closely controlled
test conditions.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 3833:1977, Road vehicles — Types — Terms and definitions
ISO 8855:2011, Road vehicles — Vehicle dynamics and road-holding ability — Vocabulary

ISO 15037-1:2006, Road vehicles — Vehicle dynamics test methods — Part 1: General conditions for
passenger cars

3 Terms and definitions

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

31

low-speed path radius

radius of the circular path transcribed by the origin of the vehicle axis system when the vehicle is operated at
constant speed with a given fixed steering-wheel angle and with approximately zero lateral acceleration

4 Principle

41 Test methods

Three test methods are specified:

— Method 1, the constant-radius test method,;

— Method 2, the constant steering-wheel angle test method;
— Method 3, the constant-speed test method.

Each method is presented with two variations and differs in requirements for testing space, driver skill
and instrumentation. Methods 1 and 3 depend upon the path-keeping ability of the driver to minimize
instrumentation requirements. Method 2 uses fixed steering-wheel angle and calculates path radius from
measures of inertial instruments.
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