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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in thc
work. In the field of information technology, ISO and IEC have established a joint technical committ <,
ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further mainc>nance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteric. ne>ded for
the different types of document should be noted. This document was drafted in accorcance 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 and IEC shall not be held responsible for identifying an:z ot all such patent rights.
Details of any patent rights identified during the development of the docume. t wiii e in the Introduction
and/or on the ISO list of patent declarations received (see www.iso.org/potencs).

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

For an explanation on the meaning of ISO specific terms a. d expressions related to conformity
assessment, as well as information about ISO’s adherence to the *WTO principles in the Technical Barriers
to Trade (TBT), see the following URL: Foreword — S 'pplemciatary information.

The committee responsible for this document is ISO/TC 22, Road vehicles, Subcommittee SC 36, Safety
aspects and impact testing.

This second edition cancels and replaces the first edition (ISO/TR 14645:1998), which has been
technically revised.

This document is published as a Techhizal Report, rather than as an International Standard, because of
the general inexperience in testing che .2teraction between child restraint systems (CRS) and deploying
air bags, and the lack of real-wo ld cccident data. When statistically significant, real-word data are
available, in which air bags-havo contacted a variety of child restraints, and there is more testing
experience with this intera ‘tion: it may be appropriate to develop an International Standard.
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Introduction

During its inflation process, an air bag generates a considerable amount of kinetic energy and, as a result,
substantial forces can be developed between the deploying air bag and the child restraint system (CRS).
(For background on air bag design and deployment, see References [1] and [2]. With passenger air bags,
laboratory tests have indicated that these forces can be sufficient to produce serious injury to the CRS
occupant. The National Highway Traffic Safety Administration has recommended that rear-facing child
restraints of current design be used only in the rear seat of vehicles equipped with such air bags (see
Reference [3]). Even so, many children can be restrained in either rear- or forward-facing CRSs in the front
seat of such vehicles, and the child and/or the CRS can interact with the air bag. These guidelines were
developed to improve the understanding of such interactions and to aid in the assessment of future designs.

A mild-severity crash pulse is described in this Technical Report. This pulse is not vehicle-specii.-. bat
represents general acceleration-time histories. This mild-severity pulse approximates a crash thacwold
just deploy a typical air bag. This pulse is used to evaluate the effect of the energy of the dzpiayiag air
bag when the CRS and dummy are exerting the least amount of inertial force in the forwar.' direction,
but the dummy and/or CRS is moved forward by that inertial force. This generic pulse or other vehicle-
specific pulses can be used as appropriate. Differences in shape between the geneii- and the vehicle-
specific pulses are expected with corresponding differences expected in dummy re:oons=s.

This Technical Report encourages the use of a wide range of test configu:atio. s aud conditions, while
recognizing that the range of possible interactions is essentially limitless anu be; ond testing capability.
Furthermore, measurements of primary importance for the various configurations are given in Table 1, but
performance limits are not specified. References [4] to [9] give some back,r >»»d on human impact tolerance
and criteria, describe scaling techniques for different size occupants, and >ffer interpretations of dummy
responses relative to human injury potential that can be helpful in the evaluation. These and additional
background papers on air bag development and deployment car.he irund in References [10] and [11].
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Road vehicles — Test procedures for evaluating child
restraint system interactions with deploying air bags

1 Scope

This Technical Reportdescribes dummies, procedures, and configurations that can be used to investi zate
the interactions that occur between a deploying air bag and a Child Restraint System (CRS) that vv~1ld
have been considered properly installed and used in the outer and centre front passenge. positions.
Static tests can be used to sort CRS/air bag interaction on a comparative basis in either a:» acrual or a
simulated vehicle environment. Systems that appear to warrant further testing can he scvbjected to an
appropriate dynamic test at a speed near that needed to deploy an air bag or ata hig>er snerd commonly
used to evaluate CRS performance. No test matrix is specified at this time for evaluat.ng either a CRS or
an air bag during interaction with each other. Instead, engineering judgment ba::ed on prior experience
with CRS and/or air bag testing should be used in selecting the tests to be condauzte d with each individual
system. Such tests can be aimed not only at producing interactions with the 1. ost s :vere results but also
at identifying those conditions that produce the least interaction and/or sctistactory CRS performance
results. Baseline tests to indicate the performance of a CRS in the abs-nce »f air bag deployment are also
recommended for comparison purposes.

2 Normative references

There are no normative references.

3 Terms and definitions

For the purposes of this document, the foll :wiag terms and definitions apply.

31

rear-facing

R

child restraint that positions ti:= c.ild to face the rear of the vehicle

3.2

laterally-positioned

L

child restraint that posit.ons a prone or supine child perpendicular to the direction of vehicle travel

3.3

forward-fa-ing

F

child restraint that positions the child to face the front of the vehicle

24

bouoster

b

normally used to better position adult belt restraints on the child

3.5
ISOFIX/LATCH
“plug-in” system designed for fitting child safety seats in cars quickly and with ease per ISO 13216
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