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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-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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 33, 
Vehicle dynamics and chassis components.

A list of all parts in the ISO 15037 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document was developed to define general test conditions for passenger-cars ride comfort tests. 
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 
conditions and environment are comparable.
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Road vehicles — Vehicle dynamics test methods —

Part 3: 
General conditions for passenger cars ride comfort tests

1	 Scope

This document specifies the general conditions that apply to vehicle ride comfort test methods.

In particular, 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;

—	 test reports (general data and test conditions).

These items are of general significance, regardless of the specific vehicle ride comfort test method. 
They apply when vehicle ride comfort properties are determined, unless other conditions are required 
by the standard which is actually used for the test method.

This document is applicable to passenger cars as defined in ISO 3833 and light trucks.

NOTE	 The general conditions defined in existing vehicle dynamics standards are valid until a reference to 
this document is included.

This document mainly refers to road tests, but in many cases can be applied also for bench tests.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 1176, Road vehicles — Masses — Vocabulary and codes

ISO 2416, Passenger cars — Mass distribution

ISO 3833, Road vehicles — Types — Terms and definitions

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

3	 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp
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—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

4	 Variables

4.1	 Reference system

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

4.2	 Variables to be determined

To describe the vehicle ride comfort in terms of vehicle response, the principal relevant variables are 
the following:

—	 general vehicle dynamics variables, as defined in ISO 8855:

—	 longitudinal velocity (vX);

—	 roll velocity (dφ/dt);

—	 pitch velocity (dθ/dt);

—	 roll angle (φ);

—	 pitch angle (θ);

—	 whole-body vibrations (WBV), like accelerations on hands, feet, pelvis and back;

—	 accelerations on the unsprung masses (i.e. on hubs, etc.);

—	 accelerations on the sprung mass:

—	 outside the cockpit (i.e. on suspension attachments points, etc.);

—	 inside the cockpit (i.e. on steering wheel, seat rail, drive floor, etc.);

—	 accelerations in the engine compartment.

All standards that make reference to this document shall specify which variables apply. Depending 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.

5	 Measuring equipment

5.1	 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 
should be achieved whether the variables are measured or are calculated. In Table 1 there are also the 
typical temperature operating ranges and the recommended transducers’ IP code (the classification 
of degrees of protection provided by enclosures for electrical equipment from external influences or 
conditions like dirt and water).
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Table 1 — Variables, their typical operating ranges and recommended maximum errors

Variable Axes Typical oper-
ating range

Recommended maxi-
mum “overall” error

Temperature 
operating range

Recommended IP
(IEC 60529)

Velocity X 0 km/h to 
180 km/h

±1 km/h for 
vX < 100 km/h
±2 km/h for 

vX > 100 km/h

-10/+40 °C
1st digit: 5 or higher
2nd digit: 1 or higher

Pitch velocity Y −50°/s to 50°/s
±0,3°/s for dθ/dt < 20°/s
±1°/s for dθ/dt > 20°/s

-10/+40 °C
1st digit: 5 or higher
2nd digit: 1 or higher

Roll velocity X −50°/s to 50°/s
±0,3°/s for dφ/dt < 20°/s
±1°/s for dφ/dt > 20°/s

-10/+40 °C
1st digit: 5 or higher
2nd digit: 1 or higher

Roll angle X −15° to 15° ±0,15° -10/+40 °C
1st digit: 5 or higher
2nd digit: 1 or higher

Pitch angle Y −15° to 15° ±0,15° -10/+40 °C
1st digit: 5 or higher
2nd digit: 1 or higher

Accelerations 
WBV X,Y,Z −30 m/s2 to 

30 m/s2 ±0,3 m/s2 -10/+40 °C
1st digit: 5 or higher
2nd digit: 1 or higher

Accelerations 
on sprung 

masses inside 
the cockpit

X,Y,Z −15 m/s2 to 
15 m/s2 ±0,15 m/s2 -10/+40 °C

1st digit: 5 or higher
2nd digit: 1 or higher

Accelerations 
on sprung 

masses 
outside the 

cockpit

X,Y,Z −20 m/s2 to 
20 m/s2 ±0,2 m/s2 -30/+70 °C

1st digit: 6
2nd digit: 2 or higher

Accelerations 
on the un-

sprung masses
X,Y,Z −50 m/s2 to 

50 m/s2 ±0,5 m/s2 -30/+70 °C
1st digit: 6

2nd digit: 5 or higher

Accelerations 
in the engine 
compartment

X,Y,Z −50 m/s2 to 
50 m/s2 ±0,5 m/s2 -10/+90 °C

1st digit: 6
2nd digit: 2 or higher

Increased measurement accuracy may be desirable for computation of some of the characteristic values. If any system 
error exceeds the recommended maximum value, this and the actual maximum error shall be stated in the test report (see 
Annex A).

Some of the variables included in Table 1 are measured directly on driver/vehicle interface, in particular 
accelerations WBV and some accelerations on sprung masses inside the cockpit such as steering wheel 
accelerations. For this reason, they are strongly influenced by the driver. When different vehicles are 
compared it is recommended to have the same driver in all the tests used in the comparison.

5.2	 Transducer installations

The transducers shall be installed according to the manufacturer’s instructions when such instructions 
exist, so that the variables corresponding to the terms and definitions of ISO  8855, or the variables 
defined in this norm, can be determined.

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

All the positions of the transducers shall be stated in Annex A.

NOTE	 The correct position of these transducers, that determinate the new variables, is in Annex C.
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