INTERNATIONAL ISO
STANDARD 10227

First edition
1996-08-01

Human/human surrogate impact (single
shock) testing and evaluation — Guidance
on technical aspects

Essais et évaluation des chocs (chocs simples) sur 'homme ou un
substitut d’'homme — Lignes directrices concernant les aspects
techniques

==\ — Reference number
_ 1ISO 10227:1996(E)


https://standards.iteh.ai/catalog/standards/iso/a56a0004-a52b-40ca-bbc5-4ad125039ffc/iso-10227-1996
https://standards.iteh.ai/catalog/standards/iso/a56a0004-a52b-40ca-bbc5-4ad125039ffc/iso-10227-1996

ISO 10227:1996(E)

Contents Page

B B 1= 21 211 (e T TSP 1

-

4  Measurement requiremMeENts .........ccccoocviriiiriiieiice e
4.1 INitial CONAItIONS ..eeeeiiiiiiiiier e
4.2 InPUtVAMabIeS ........covieeiieee e

4.3 SUubJECt PArAMETEIS . ..cceieieiieeiccei it

oS [ oYX € (02 1=1 01 1= 110 ) 2 FUUTUTOR TP PP
BT TTANSAUCETS e e e e aaesasansaeeaaeeaaeeaaaeeaeaaaeetannaaans
5.2 Displacement tracking .........cccoceeeeriiciiiieienisieeicc e

5.3 Data aCqUISTION.......covreiiiee et
6 Data retrieval and pProCesSiNg.......cooveeciiiciiiiieniiie e

6.1 Filtering and recording.........cooeeeiieieiiiiiieii e
6.2 Digitization........ocveeiee e

6.3 Processing

7  Reporting of reSUS ......cceoiiiieiiei e

7.1 Inertial r@SPONSE .....covvieiiieeiee ettt
7.2 FOrce tranSmMIiSSION.....cveieiiieerireeriierrie ittt
7.3 DiISPlaCeMENT .. .oiiiiiieiee e
7.4 Physiological data..........cccoceereeniiiiiiiiii
7.5 Subjective data.........cceveeiieiice e

7.6 Medical fiINdINGS .....coviiieiiie e

GGG A R AR R A WWW W NMNDN-=

Annex A:
BIDHOGIAPNY ...t 6

© SO 1996

All rights reserved. Unless otherwise specified, no part of this publication may be repro-
duced or utilized in any form or by any means, electronic or mechanical, including photo-
copying and microfilm, without permission in writing from the publisher.

International Organization for Standardization
Case Postale 56  CH-1211 Geneéve 20 » Switzerland

Printed in Switzerland


https://standards.iteh.ai/catalog/standards/iso/a56a0004-a52b-40ca-bbc5-4ad125039ffc/iso-10227-1996
https://standards.iteh.ai/catalog/standards/iso/a56a0004-a52b-40ca-bbc5-4ad125039ffc/iso-10227-1996

©1SO ISO 10227:1996(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide fed-
eration of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be rep-
resented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO col-
laborates closely with the International Electrotechnical Commission (IEC)
on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are cir-
culated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard 1SO 10227 was prepared by Technical Committee
ISO/TC 108, Mechanical vibration and shock, Subcommittee SC 4, Human
exposure to mechanical vibration and shock.

Annex A of this International Standard is for information only.
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Introduction

The vehicular environment in which people are operators or passengers
should not only provide comfortable and efficient means of operation and
transportation, but should also minimize occupant injury due to impact
forces that may be experienced in a crash-type collision. Criteria for the
design, testing and evaluation of safe vehicle design requires an under-
standing of the human and human surrogate/analogue mechanical re-
sponse to shock and acceleration forces. This response is a complex
function of the interaction of the driving forces with the vehicle, the ef-
fects of the seating and restraint systems on the propagated forces, and
the initial position and orientation of the subject. An understanding of this
response involves the experimental impact testing of human subjects and
human surrogates.

In experimental testing, the response of a human or human surro-
gate/analogue is correlated to specific anatomical segments and readily
identifiable landmarks, and is usually not restricted to simple linear motion.
This demands careful instrumentation and data analysis techniques for an
adequate analytical description. Another perplexing technical problem is to
assure adequate coupling between the sensor used to monitor responses
and the anatomical segment which is being monitored. Additionally, the
monitoring procedure may alter the measured response, biasing the dose-
response relationship. Interpretations and conclusions regarding response
mechanisms, injury modalities and propagated frequencies should reflect
an understanding of these issues.

This International Standard is intended to provide guidelines for formulat-
ing experimental protocols and reporting experimental results to ease
comparisons among various research efforts. It is not intended to limit
either the scope of experimental protocols or the exposure levels to which
human subjects or human analogues are to be subjected. It does not limit
and/or recommend acceleration environments as they relate to comfort,
task proficiency, health and safety.


https://standards.iteh.ai/catalog/standards/iso/a56a0004-a52b-40ca-bbc5-4ad125039ffc/iso-10227-1996
https://standards.iteh.ai/catalog/standards/iso/a56a0004-a52b-40ca-bbc5-4ad125039ffc/iso-10227-1996

INTERNATIONAL STANDARD © SO

ISO 10227:1996(E)

Human/human surrogate impact (single shock) testing and
evaluation — Guidance on technical aspects

1 Scope

This International Standard defines technical aspects
of experiments dealing with human or human surro-
gate testing and procedures for collecting and report-
ing biomechanical data. Recommended practices
regarding measurements, instrumentation and report-
ing of results are outlined. These recommended prac-
tices are provided as guide for ease of interpretation
and comparison of data among different organizations.

This International Standard is limited to experiments
involving indirect (inertial) impact and does not ad-
dress direct impact with vehicle surfaces or the use of
the airbag-type of active restraining device.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this International Standard. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this International Standard are encouraged to in-
vestigate the possibility of applying the most recent
editions of the standards indicated below. Members
of IEC and ISO maintain registers of currently valid In-
ternational Standards.

ISO 5805:— "), Mechanical vibration and shock affect-
ing man — Vocabulary.

ISO 8727:—2), Mechanical vibration and shock —
Human exposure — Biodynamic coordinate systems.

1) To be published. (Revision of ISO 5805:1981)
2) To be published.

3 Definitions

For the purposes of this International Standard, the
definitions given in ISO 5805 and the following defini-
tions apply.

3.1 test subject: Human being or human surrogate
(e.g. cadaver, animal, manikin) that serves as the test
occupant of the vehicle.

3.2 test subject coordinate system: Right-handed
orthogonal coordinate system (x, y, z), in accordance
with ISO 8727, which is used to locate the position of
the instrumented segments of the test subject.

3.3 vehicle: Structure to which the driving force or
impact is delivered. This includes all elements of the
system which transmit forces to the test subject, in-
cluding any integrated support/seat and restraint sys-
tem.

3.4 vehicle coordinate system: Right-handed or-
thogonal coordinate system (x, y, z) which is used to
locate the occupant position and restraint or impact
surface configuration. Its origin should be defined rela-
tive to a rigid structure (one that is not significantly de-
formed during the test) on the vehicle.

4 Measurement requirements

4.1 Initial conditions

All measurements of location and orientation should
be transformable to the vehicle coordinate system.
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