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1. Scope

This Regulation applies (in its Phase 1) to Integhaiversal ISOFIX Child
Restraint Systems (i-Size) and Integral "Specifiehigle Isofix" Child
Restraint systems for child occupants of poweradrivehicles.

2. Definitions

For the purposes of this Regulation,

2.1. "Child Restraint Systeh{CRS) means a device capable of accommodating a
child occupant in a sitting or supine positionisiso designed as to diminish
the risk of injury to the wearer, in the event ofcallision or of abrupt
deceleration of the vehicle, by limiting the matyilof the child’s body.

2.2. "Child restraint type means a Child Restraint System which does ndéerdif
in such essential respects as:

The category in which the restraint is type appthv
The design, material and construction of the CRiggtraint System.

Convertible or modular Child Restraint Systemslisba considered to not
differ in their design, material and construction.

2.3. '-Size' (Integral Universal ISOFIX Child Restraint Systenis a category of
Child Restraint System for use in all i-Size segfgosition of a vehicle, as
defined and approved according to Regulation Nésarid 16.

2.4. Integral' is a class of Child Restraint System, meaning tha child is
restrained only by components which comprise thédCORestraint System
(e.g. strap harness, shield, etc.), and not by meannected directly to the
vehicle (e.g; seat belt).

2.5. 'ISOFIX' is a system that provides a method of connediithild Restraint
System to a vehicle. It is based on two vehiclehareges and two
corresponding attachments on the Child Restraiste®y in conjunction with
a means to limit the pitch rotation of the ChildsRaint System. All three
vehicle anchorages are to be approved accordiRggulation No. 14.

2.6. '1SOFIX Universdl is an ISOFIX comprising either a top-tether augport-
leg, to limit the pitch rotation of the Child Reaitit System, attached to, or
supported by, the corresponding vehicle.

2.7. 'Specific vehicle ISOFIX' is a category of Child Restraint System
connecting to specific vehicle types. All vehiclechorages are to be
approved according to Regulation No. 14. It is @soindication for Child
Restraint Systems including dashboard as a veticieact zone.

2.8. 'Sizé indicates the stature of the Child for whom thal&€ Restraint System
has been designed and approved. Child restraitéragsmay cover any size
range provided that all requirements are fulfilled.

2.9. 'Orientatior' indicates a direction in which a Child RestraBystem has
been approved for use. The following distinctiores made:

(a) Forward-facing means facing in the normal diogcof travel of the
vehicle;
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2.10.

2.11.

2.11.1.

2.11.2.

2.12.

2.13.

2.13.1.

2.13.2.

2.13.3.

2.13.4.

(b)  Rearward-facing means facing in the directippasite to the normal
direction of travel of the vehicle;

(c) Lateral-facing means facing perpendicular te ttormal direction of
travel of the vehicle.

"Special Needs Restrafnis a Child Restraint System designed for children
who have special needs as a result of either aigaiyar mental disability;
this device may in particular permit additionaltrasing devices for any part
of the child, but it shall contain as a minimumrarmary means of restraint
which complies with the requirements of this Regala

'ISOFIX anchorage systémmeans a system made up of 2 ISOFIX low
anchorages fulfilling the requirements of Regulatiblo. 14 which is
designed for attaching an ISOFIX Child Restrainst8gn in conjunction with
an anti-rotation device.

1SOFIX low anchoragemeans one 6 mm diameter rigid round horizontal
bar, extending from vehicle or seat structure weptand restrain an ISOFIX
Child Restraint System with ISOFIX attachments.

ISOFIX attachmetit means one of the two connections, fulfilling the
requirement of paragraph 6.3.3. of this Regulatiertending from the
ISOFIX Child Restraint System structure, and corfgatwith an ISOFIX
low anchorage.

"Anti-rotation devicé means a device intended to limit the rotationtlod
Child Restraint System during a vehicle impact eomsisting of:

(@) A top-tether strap; or
(b) A support-leg.

meeting the requirements of this Regulation antkditto an ISOFIX
anchorage system and ISOFIX top tether anchorageshicle floor contact
surface meeting the requirements of Regulation1Mo.

An "Anti-rotation device" for a "specific vehicleSOFIX" Child Restraint
System may comprise a top tether, a support-leangrother means capable
of limiting the rotation.

'ISOFIX top tether strdpmeans a webbing strap (or equivalent) which
extends from the top of an ISOFIX Child Restraigst8m to the ISOFIX top
tether anchorage, and which is equipped with amustgient device, a
tension-relieving device, and an ISOFIX top teth@nnector.

1SOFIX top tether anchorafjeneans a feature fulfilling the requirements of
Regulation No. 14, such as a bar, located in anddfizone, designed to
accept an ISOFIX top tether connector and trantderestraint force to the
vehicle structure.

1SOFIX top tether connectbmeans a device intended to be attached to an
ISOFIX top tether anchorage.

1SOFIX top tether hodkmeans an ISOFIX top tether connector typically
used to attach an ISOFIX top tether strap to arFISQop tether anchorage
as defined in figure 3 of Regulation No. 14.

1SOFIX top tether attachménis a device to secure the ISOFIX top tether
strap to the ISOFIX Child Restraint System.
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2.14.

2.15.

2.15.1.

2.15.2.

2.15.3.

2.15.4.

"Tension relieving devi¢emeans a system which allows to release the device
that adjusts and maintains the tension in the 13Qép tether strap.

'Support-le§ means an anti—rotation device permanently atht¢be Child
Restraint System creating a load path between thill Restraint System
and the vehicle structure. A support-leg shall bgustable in length (Z
direction) and may be additionally adjustable inestdirections.

‘Support-leg fodt means one or more part(s) of the support-leg ofCthiéd
Restraint System intended (by design) to engagé wie vehicle floor
contact surface and designed to transmit the lgaftom the support-leg to
the vehicle structure during a frontal impact.

"Support-leg foot contact surfdceneans the surface of the support-leg foot
physically in contact with the vehicle floor conteaurface and designed to
spread the loads across the vehicle structure.

‘Support-leg foot assessment volUntescribes a spatial volume which
denotes both the extent and limitations for the emoent of the support-leg

foot. It corresponds to the support-leg foot agsess volume for vehicles,

as defined in Annex 10 of Regulation No. 14.

"Support-leg dimension assessment volumeans a volume defining the
maximum dimensions of a support-leg, correspondimghe support-leg
installation assessment volume for vehicles, asneédfin annex 17 of
Regulation No. 16, ensuring the dimensional inatalh of a support-leg of
an i-Size CRS in an i-Size seating position of hidle.

2.16.

'CRF pitch anglé is the angle between the bottom surface of tkeurfe
"ISO/F2 (B) as defined in Regulation No. 16 (Ann&X, Appendix 2,
Figure 2) and the horizontal Z plane of the vehias defined in
Regulation No. 14  (Annex 4, Appendix 2), with firdure installed in the
vehicle as defined in Regulation No. 16 (AnnexAgpendix 2).
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2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

2.28.

CRF
(child ]
restraint /
fixture) /

'Vehicle seat fixture (VSF)means a fixture, according to ISOFIX size
classes whose dimensions are given in figures6lafoAnnex 17 Appendix 2
of Regulation No. 16, used by a Child Restraintt&ys manufacturer to
determine the appropriate dimensions of an ISOF{dCRestraint System
and the location of its ISOFIX attachments.

'Child-safety chalt means a Child Restraint System incorporating ardh
which the child is held.

‘Chair' means a structure which is a constituent pathefChild Restraint
System and is intended to accommodate a childsgaged position.

'‘Chair support means that part of a Child Restraint System byclvithe
chair can be raised.

‘Belt' means a child restraint comprising a combinatinstraps with a
securing buckle, adjusting devices and attachments.

'Harness belt means a belt assembly comprising a lap belt, Isleou
restraints and a crotch strap.

"Y-shaped béltmeans a belt where the combination of strapsriséd by a
strap to be guided between the child's legs anihp for each shoulder.

'‘Carry cot' means a restraint system intended to accommadaterestrain
the child in a supine or prone position with thddh spine perpendicular to
the median longitudinal plane of the vehicle. Is@designed as to distribute
the restraining forces over the child's head andlyteExcluding its limbs in
the event of a collision.

'‘Carry-cot restraint means a device used to restrain a carry-cot & th
structure of the vehicle.

'Infant carrier’ means a restraint system intended to accommahatehild
in a rearward-facing semi-recumbent position. Itsis designed as to
distribute the restraining forces over the chiltbsid and body excluding its
limbs in the event of the frontal collision.

'Child support means that part of a Child Restraint System byctwithe
child can be raised within the Child Restraint Syst
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2.29.

2.30.
2.31.

2.32.

2.33.

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

2.41.

2.42.

2.42.1.

2.42.2.

‘Impact shield means a device secured in front of the child designed to
distribute the restraining forces over the greagtert of the height of the
child's body in the event of a frontal impact.

'Strap’ means a flexible component designed to transongefs.

‘Lap strap means a strap which, either in the form of a cletepbelt or in
the form of a component of such a belt passes adtws front of, and
restrains, the child's pelvic region.

'Shoulder strap means that part of a belt which restrains thedhiupper
torso.

‘Crotch strap means a strap (or divided straps, where two arenp@eces of
webbing make it) attached to the Child Restrairgt&y and the lap strap and
is so positioned as to pass between the childibshit is designed to prevent
the child sliding under the lap belt in normal @& prevent the lap belt
moving up off the pelvis in an impact.

'Child-restraining strap means a strap which is a constituent part ofbiie
(harness) and restrains only the body of the child.

'‘Bucklé’ means a quick release device which enables tihé twhbe held by
the restraint or the restraint by the structurehef car and can be quickly
opened. The buckle may incorporate the adjustivirde

'Enclosed buckle release buttpm buckle release button such that it shall
not be possible to release the buckle using a spheving a diameter of 40
mm.

‘Non-enclosed buckle release buttoa buckle release button such that it
shall be possible to release the buckle using arsphaving a diameter of
40 mm.

"Adjusting deviceEmeans a device enabling the belt or its attachsnenbe
adjusted to the physique of the wearer. The adigaiievice may either be
part of the buckle or be a retractor or any otlat pf the belt.

'Quick adjustet means an adjusting device which can be operayedne
hand in one smooth movement.

"Adjuster mounted directly on Child Restraint SyStemans an adjuster for
the harness belt which is directly mounted on thddCRestraint System, as
opposed to being directly supported by the strapithis designed to adjust.

'‘Energy absorber means a device which is designed to dissipateggne
independently of or jointly with the strap and farpart of a Child Restraint
System.

'Retractol’ means a device designed to accommodate a p#reavhole of
the strap of a Child Restraint System. The termec®othe following devices:

‘Automatically-locking retractdr a retractor which allows extraction of the
desired length of a strap and, when the buckleagtehed, automatically
adjusts the strap to the wearer's physique, furéheraction of the strap
without voluntary intervention by the wearer beprgvented.

‘Emergency-locking retracttyr a retractor which does not restrict the strap
wearer's freedom of movement in normal driving dods. Such a device
has length-adjusting devices which automaticallyustdthe strap to the
wearer's physique, and a locking mechanism actuatad emergency by:
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2.42.2.1.

2.42.2.2.
2.43.

2.44.

2.45,

2.46.

2.47.

2.48.

2.49.

2.50.

2.51.

2.52.

Deceleration of the vehicle, extractibrihe strap from the retractor, or any
other automatic means (single sensitivity);

A combination of any of these means (iplalsensitivity).

‘Inclined positio#t means a special position of the chair which aficive
child to recline.

‘Lying down/supine/prone positibrmeans a position where at least the
child's head and body excluding its limbs are droazontal surface when at
rest in the restraint.

'Vehicle sedtmeans a structure, which may or may not be iategith the
vehicle structure, complete with trim and intendedeat one adult person. In
this respect:

"Group of vehicle sedtsmeans either a bench seat or a plurality of seats
which are separate but side by side (i.e. so ftkad the front anchorages of
one seat are in line with the front or rear anchesaof another seat or on a
line passing between those anchorages), each eeatnmodating one or
more seated adult persons.

"Vehicle bench seameans a structure complete with trim and intentted
seat more than one adult person.

"Vehicle front seatsmeans the group of seats situated foremost in the
passenger compartment, i.e. having no other sesdtlji in front of them.

"Vehicle rear seatsare fixed, forward-facing seats situated behindther
group of vehicle seats.

'Seat typé means a category of adult seats which do nokediffi such
essential respects as the shape, dimensions aedatsabf the seat structure,
the types and dimensions of the seat-lock adjudtraed locking systems,
and the type and dimensions of the adult safetyayelhorage on the seat, of
the seat anchorage, and of the affected partsofehicle structure.

"Adjustment systehmeans the complete device by which the vehicé ee
its parts can be adjusted to suit the physiquaefseat's adult occupant; this
device may, in particular, permit longitudinal desgement, and/or vertical
displacement, and/or angular displacement.

‘Vehicle seat anchorafjeneans the system, including the affected parts of
the vehicle structure, by which the adult seat aghale is secured to the
vehicle structure.

'‘Displacement systémmeans a device enabling the adult seat or onés of
parts to be displaced angularly or longitudinaliythout a fixed intermediate
position, to facilitate the entry and exit of pasgers and the loading and
unloading of objects.

‘Locking systefhmeans a device ensuring that the adult seattanmhits are
maintained in the position of use.

'Seat bight"'means the area close to the intersection of thiacas of the
.vehicle seat cushion and the seat-back.

'ISOFIX positiofl means a location which allows for the installataf either:

(@  Universal ISOFIX Child Restraint System as waedi in Regulation
No. 44; or
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2.53.

2.54.

2.55.

2.56.

3.1.

3.2.

3.2.1.

3.2.2.

3.2.3.

10

(b) A "specific vehicle ISOFIX" Child Restraint Sgen as defined in
Regulation No. 44 or a"specific vehicle ISOFIX" dsfined in this
Regulation; or

(c)  Ani-Size Child Restraint System suitable faetn specific ISOFIX
seating positions as defined by the vehicle manufac according to
Regulation 16.

"Type approval test means a test to determine the extent to whi€hiid
Restraint System type submitted for approval isabép of satisfying the
requirements.

'Production qualification test (qualification of piaction test), means a test
to determine whether the manufacturer is able tayce a Child Restraint
System in conformity with the Child Restraint Sysgesubmitted for type
approval.

'‘Routine testing(or conformity of production testing), means thsting of a
number of restraint systems selected from a sibgteh to verify the extent
to which they satisfy the requirements.

'Shoulder strap positionermeans a device intended to maintain, during
normal transit conditions, the appropriate should&#ap position on the
child’s torso by connecting the shoulder strapsrte another.

Application for approval

The application for approval of a type of @hRestraint System shall be
submitted by the holder of the trade mark or by Hidy accredited
representative, and follow the type approval schdeseribed in Annex 11.

The application for approval, relating to eagbe of Child Restraint System,
shall be accompanied by:

A technical description of the Child Resttabystem, specifying the straps
and other materials used together with the predicted reproducible

behaviour of load limiting devices. It shall be ascpanied by drawings of

the parts making up the Child Restraint Systemiarttle case of retractors,
installation instructions for these retractors atiekir sensing devices,

declaration on toxicity (para.6.1.3.) and flamnligbi (para. 6.1.4.), the

drawings shall show the position intended for glgirapproval number and
additional symbol(s) in relation to the circle b&tapproval mark;

The applicant shall indicate the kind gblagation:
(a)  Application for an i-Size child restraint sysi& or
(b)  Application for a "Specific vehicle ISOFIX" dHirestraint systems.

For Child Restraint Systems tested on ¢kettolley in a vehicle body shell
in conformity with paragraph 7.1.3.2. or in a costplvehicle in conformity
with paragraph 7.1.3.2., the applicant shall sulotumentation (drawings
and/or pictures) regarding the combination of tildCRestraint System and
the car or the ISOFIX seating position and thevah car environment for
which the manufacturer hasquested 4Specific vehicle ISOFIX approval.
This documentation needs to indicate:
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3.2.4.

3.2.5.

3.2.6.
3.2.7.

3.3.

3.4.

4.1.

4.2.

4.3.

4.4,

(@  The available area around the Child Restrayste3n when installed
on the seating position. In particular it shalllite parts which might
interfere with the Child Restraint System duringmapact,

(b)  All relevant vehicle parts which might influencthe (rotational)
movement of the Child Restraint System during apaot, due to
their strength or stiffness.

Samples of the Child Restraint System retgdeBy the Technical Service
Responsible for conducting the test;

A 10-metre length of each type of strap usetthe Child Restraint System;
and

Instructions and details of packaging inroadance with paragraph 14 below.

In case of a "Specific vehicle ISOFIX" applion when tests are performed
in a vehicle body shell, a body of the vehicle,luding adult seats and the
relevant parts of the car environment shall belalbbs.

Annex 20 lists the minimum documents requitted accompany the
application for approval as indicated in paragrayh and required elsewhere
in this Regulation.

The Approval Authority of a Contracting Pastyall verify, before granting
type approval the existence of satisfactory arrareygs and procedures for
ensuring effective control so that Child Restr&@gstems, equipment or parts
when in production conform to the approved type.

Markings

The samples of Child Restraint Systems subchitir approval in conformity
with the provisions of paragraphs 3.2.4. and 3.2dave shall be clearly and
indelibly marked with the manufacturer's name jatstor trade mark.

The Child Restraint System, except the stjam($arness, shall be marked
clearly and indelibly with the year of production.

The orientation of the Child Restraint Systefative to the vehicle shall be
clearly indicated on the product.

The marking defined in this paragraph shall bebieswith the Child
Restraint System in the vehicle, with the childhia Child Restraint System.

On the visible inner surface (including theéeswwing beside the child's head)
in the approximate area where the child's heads resthin the Child
Restraint System, rearward facing restraints shalle the following label
permanently attached (the information shown is @immim).

Label minimum size: 60 x 120 mm.

The label shall be stitched to the cover aroundeitsre perimeter and/or
permanently bonded to the cover over its entir& Isacface. Any other form
of attachment that is permanent and not liableetoaval from the product or
to becoming obscured is acceptable. Flag type dalzek specifically
prohibited.

If sections of the restraint or any accessoriepléegh by the Child Restraint
System manufacturer are able to obscure the labehdalitional label is

11
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12

required. One warning label shall be permanentiiblé in all situations
when the restraint is prepared for use in any goméition.

Label outline, vertical and
horizontal line black

White background

White background

Top symbols black, with yellow or

amber background —‘

0

AIRBAG

Yy | L
-

Pictogram according to

ISO 2575:2004 - Z.01 shall be
exact or larger as well as in the
specified colours red, black
and white

Pictogram images shall be
grouped, exact or larger as
well as in the indicated
colours red, black and white
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4.5.

In the case of Child Restraint Systems that camugesl forward facing, it
shall have the following label permanently attached visible to the person

installing a child restraint in the vehicle:

The manufacturer shall be permitted to include therd "months" to
explain the symbol "M" in the label. The word "mbst should be in a
language commonly spoken in the country or counitwibere the product is

sold. More than one language is allowed.

Minimum label size 40 x 40 mm

Label

black

and horizontal line

outline, vertical

(by choice of

Standard/ Optional manufacturer)

All Text black

0-15 M

(months)

Top symbol black

with yellow or
amber

Forbidden sign — red

Square - green

background
White
4.6. i-Size Marking.
The following information shall be permanentlyilile to someone installing
the Child Restraint System in a vehicle:
4.6.1. The i-Size logo. The symbol shown below Ighale minimum dimension of

25 x 25 mm and the pictogram shall contrast wite bBackground. The
pictogram shall be clearly visible either by meafsontrasting colors or by

adequate relief if it is molded or embossed;

13
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14

4.6.2.
4.6.3.

4.7.

4.8.

25mm Minimum

e

J 25mm Minimum

The size range of the Child Restraint Systeagentimeters;

The maximum occupant mass allowed for thddCRestraint System in
kilograms.

"Specific vehicle ISOFIX" marking

The "Specific vehicle ISOFIX" child restraint syste shall have a
permanently attached label, visible to the perswsitailing the child restraint
system in the car, containing the following infotina:

"SPECIFIC VEHICLE ISOFIX ﬂ;@

Additional markings

The following information may be conveyed by piatgs and/or text. The
marking shall indicate:

(@  The essential relevant steps needed for matkiagChild Restraint
System ready for installation. For example, thehoétof extending
the ISOFIX attachment(s) shall be explained.

(b)  The position, function, and interpretation ofyaindicator shall be
explained.

(c)  The position and if necessary the routing fteethers, or other means
of limiting Child Restraint System rotation reqaigi action by the
user, shall be indicated using one of the followisgmbols as
appropriate.
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AN VANEVAN
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(d)  The adjustment of ISOFIX latches and the tdphee or other means
of limiting Child Restraint System rotation, redog action by the
user shall be indicated.

(e) The marking shall be permanently attached andibible to a user
installing the Child Restraint System.

) Where necessary reference should be made toCthikel Restraint
System user instructions and to the location of twument using
the symbol below.

5. Approval

5.1. Each sample submitted in conformity with paaps 3.2.4. and 3.2.5. above
shall meet the specifications set forth in paralgsaf to 7. of this Regulation
in every respect before approval can be granted.

5.2. An approval number shall be assigned to eggl &pproved. Its first two
digits (at present 00 corresponding to the 00 seofeamendments which
entered into force on XXX) shall indicate the serief amendments
incorporating the most recent major technical amesms made to the
Regulation at the time of issue of the approvak $ame Contracting Party
shall not assign the same number to another typgehdél Restraint System
covered by this Regulation.

A type of Child Restraint System approved accardmthis regulation shall
not bear another approval mark according to ReigmaNo. 44 (Child
restraint systems).

5.3. Notice of approval or of extension or refusihpproval of a Child Restraint
System pursuant to this Regulation shall be comoated to the Parties to
the Agreement which apply this Regulation by meafna form conforming
to the model in Annex 1 to this Regulation.

5.4. In addition to the marks prescribed in parpgrd. above, the following
particulars shall be affixed in a suitable spaceetery Child Restraint
System conforming to a type approved under thisuReign:

5.4.1. An international approval mark consisting of

15
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54.1.1.

54.1.2.

5.4.2.

54.2.1.

5.4.2.2.
54.2.3.

5.5.

5.6.

5.7.

6.1.
6.1.1.

6.1.2.

6.1.2.1.

6.1.2.2.

A circle surrounding the letter "E" folled by the distinguishing number of
the country which has granted approval;

An approval number;
The following additional symbols:

The word(s)i-Size" or "specific vehicle ISOFIXdepending on the category
of Child Restraint System;

The size range for which the Child Restr8ystem has been designed;
The symbol "S" in the case of a " Spddiéds Restraint”.

Annex 2 to this Regulation gives an examplethef arrangement of the
approval mark.

The particulars referred to in paragraph &bbve shall be clearly legible and
be indelible, and may be affixed either by meansadfbel or by direct
marking. The label or marking shall be resistanvéar.

The labels referred to in paragraph 5.6. aboeg be issued either by the
authority which has granted the approval or, subjecthat authority's
authorization, by the manufacturer.

General specifications

Positioning and securing on the vehicle.

Child Restraint Systems in th&ize category are for use irSize seating
positions, when the Child Restraint Systems atediin conformity with the
vehicle manufacturer's instructions.

Child Restraint Systems in the "specific vehicl©F3X" category are for use
in all ISOFIX positions and also in the luggageaaiiéthe restraints are fitted
in conformity with the vehicle manufacturer's instiions.

According to the category in which it belen, see table 1, the Child
Restraint System shall be secured to the vehicietsire or to the vehicle
seat structure:

Fori-Size category, this shall be by means of two ISO&ttéchments with
the addition of an anti-rotation device for bothward and rearward-facing
Child Restraint System

For "Specific Vehicle ISOFIX" category:ighshall be by means of the
ISOFIX attachments designed by the manufacturethef Child Restraint
System, secured to ISOFIX anchorage system asrdgkiby the vehicle
manufacturer.

! The distinguishing number of the Contracting Partie the 1958 Agreement are reproduced in
Annex 3 to the Consolidated Resolution on the QCantibn of Vehicles (R.E.3), document
TRANS/WP.29/78/Rev.2/Amend.1.

16
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Table 1
Possible configurations for type approval

Orientation Category
.Size CRS :gtg%rla;t(l ggescmc Vehicle
INTEGRAL Lateral facing (Carry-cot) NA A
Rearward facing A A
Forward facing A A
(integral)
With:
CRS: Child Restraint System
A: Applicable
6.1.3. For children under the age of 15 months datgral facing or rearward

facing Child Restraint System shall be used.
That means:

(@ A Child Restraint System designed for childngm to 15 months
of age shall be rearward facing and accommodateast a child
with a stature of 83 cm;

(b) A forward facing Child Restraint System shatit be designed to
accommodate a stature below 71 cm;

(c) A convertible seat in its rearward facing cguofiation shall be able to
accommodate a child with a stature up to 83 cms Thall not
preclude a child stature greater than 83 cm.

The use of rearward facing Child Restraint Systeay be applied to any age

of child.
6.2. Configuration of the Child Restraint System
6.2.1. The configuration of the Child Restraint t8ys shall be such that:
6.2.1.1. The restraint of the child shall give tleguired protection in any position

specified for the Child Restraint System;

For "Special Needs Restraints" the primary means dfaies shall give the
required protection in any intended position of tBkild Restraint System
without the use of the additional restraining desigvhich may be present;

6.2.1.2. The Child Restraint System shall be sieh the child may be easily and
readily restrained or removed. In the case of ddCRiestraint System in
which the child is restrained by means of a harmetdsor a Y-shaped belt
without a retractor each shoulder restraint andstaap shall be capable of
movement relative to each other during the proceg@uoescribed in paragraph
6.7.1.4.; in these cases the belt assembly of thilel Restraint System may
be designed with two or more connecting parts.

For "Special Needs Restraints" it is recognizead the additional restraining
devices will restrict the speed by which a childhcae restrained and

17
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6.2.1.3.

6.2.1.4.

6.2.1.5.

6.2.1.6.

6.2.2.

6.2.2.1.

6.2.2.2.

6.2.3.

6.2.4.

6.2.5.

6.2.6.

6.3.
6.3.1
6.3.1.1.

removed. However, the additional devices shall lesighed to release
quickly so far as possible;

If it is possible to change the inclinatiof the Child Restraint System, this
change in inclination shall not require manual jesient of any other part
of the Child Restraint System. A deliberate haniibacshall be necessary in
order to change the inclination of the Child Rdstr&ystem:;

To prevent submarining, either by impacthwough restlessness, a crotch
strap shall be required on all forward-facing raisits incorporating an
integral harness belt system. With the crotch sattgched and in its longest
position of adjustment (if adjustable), it shalk he possible to adjust the lap
strap to lie above the pelvis of the dummy

The Child Restraint assembly shall nojexiitweak parts of the child’'s body
(abdomen, crotch, etc.) to excessive stresses.débigin shall be such that
compression loads shall not be imposed on the crafvthe child’s head in
the event of a collision;

All straps of the restraint shall be sacpd that they cannot cause discomfort
to the wearer in normal use or assume a dangeronfgaration. The
distance between the shoulder-straps in the vicifitthe neck should be at
least the width of the neck of the appropriate dymm

The Child Restraint System shall be desigmatiinstalled so as to:

Not exhibit sharp edges or protrusionisldido cause damage to vehicle-seat
covers or to occupant's clothing;

To ensure that its rigid parts do notamat point where they are in contact
with straps, exhibit sharp edges capable of abggitiie straps.

It shall not be possible to remove or detaithout the use of specific tools,
any components not designed to be removable orchitde. Any
components that are designed to be removable fortemance or adjustment
purposeshall be so designed as to avoid any risk of iremirassembly and
use, as the assembly and disassembly processkebeskaplained in detail in
the restraint user guides. Any harness belt sleatldpable of its full range of
adjustment without disassembly,

"Special Needs Restraints" may have additioastraining devices; these
shall be designed to avoid any risk of incorrecteasbly, and shall be
designedso that their means of release and mode of oper&imnmediately
obvious to any rescuer in an emergency.

A Child Restraint System may be designedue in any range of size
specified by the manufacturer provided that it$&s the requirements laid
down in this Regulation.

Child Restraint Systems incorporating imsftd¢ elements shall be so
designed that the conditions of use (pressure, gestyre, humidity) have no
influence on their ability to comply with the regetinents of this Regulation.

Child Restraint System specifications
Material

The Child Restraint System manufactured! seclare in writing that the
toxicity of materials used in the manufacture obtraint systems and
accessible to the restrained child is in conformiith the relevant parts of
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6.3.1.2.

6.3.2.

6.3.2.1.

6.3.2.2.

6.3.2.3.

6.3.3.

6.3.3.1.

EN 71.2009 Part 3. Tests confirming the validitytieé declaration may be
carried out at the discretion of the test authority

The Child Restraint System manufactureidl afeclare in writing that the
flammability of materials used to manufacture thlestraint system is in
conformity with the relevant paragraphs of EN 7020Part 2. Tests
confirming the validity of the declaration may kerried out at the discretion
of the test authority.

General characteristics
Internal geometric characteristics

The Technical Service conducting the approval tesisll verify that the
internal dimensions of the Child Restraint Systeranform to the
requirements of Annex 18. For any size within tlze sange declared by the
manufacturer the minimum dimensions for shouldealth, hip breadth and
sitting height shall be fulfilled together with thminimum and maximum
dimensions of shoulder height.

External dimensions

The maximum dimensions for width, height and degtthe Child Restraint
System and the locations of the ISOFIX anchoragstgem with which its
attachments shall engage, shall be defined by #téclé Seat Fixture (VSF)
as defined in paragraph 2.18. of this Regulation.

(a) i-Size Forward facing Child Restraint Systerhsiisfit within the
ISO/F2x size envelope for a reduced-height forwfaming toddler
CRS (height 650 mm) ISOFIX SIZE CLASS B1,;

(b) i-Size Rearward facing Child Restraint Systeshall fit within the
ISO/R2 size envelope for a reduced-size rearwarihfetoddler CRS
ISOFIX SIZE CLASS D;

(c) "Specific Vehicle ISOFIX" Child Restraint Syste may fit within
any ISO size envelope.

Mass

The mass of an integral ISOFIX Child Restraint 8yst(i-Size Child
Restraint System included) combined with the mafsshe largest child
intended to use the Child Restraint System shadlberoeed 33 kg. This mass
limit is also applicable for"Specific vehicle ISOFIX Child Restraint
Systems.

ISOFIX Attachments
Type

ISOFIX Attachments may be according to examplesvshin figure 0 (a), or
other appropriate designs that are part of a mggghanism having provision
for adjustment, the nature of which is determingdthe ISOFIX Child
Restraint System manufacturer.
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Figure 0 (a)
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ISOFIX Child Restraint System attachment — exaipl
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Dimensions in mm

6.3.3.2. Dimensions
Dimensions for the portion of the ISOFIX Child Restit System attachment

that engages the ISOFIX anchorage system shalexcged the maximum
dimensions given by the envelope in figure 0 (b).

Figure 0 (b)
23
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Dimensions in mm
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6.3.3.3.

6.3.4.
6.3.4.1.

6.3.4.2.

6.3.4.2.1.

6.3.4.2.2.

6.3.4.2.3.

Partial latching indication

The ISOFIX Child Restraint System shall incorporateans by which there
is a clear indication that both of the ISOFIX atta@nts are completely
latched with the corresponding ISOFIX lower anclgea The indication
means may be audible, tactile or visual or a coatimn of two or more. In
case of visual indication it shall be detectablalamall normal lighting
conditions.

ISOFIX Child Restraint System top tetheagtspecifications
Top tether connector

The top tether connector shall be ISOFIX top tetheok as shown in
figure 0 (c), or similar devices that fit within ehenvelope given by
figure 0 (c).

ISOFIX Top tether strap features

The ISOFIX top tether strap shall be supported bgbhing (or its
equivalent), having a provision for adjustment agldase of tension.

ISOFIX Top tether strap length

ISOFIX Child Restraint System top tether strap ténghall be at
least 2,000 mm.

No-slack indicator

The ISOFIX top tether strap or the ISOFIX Child Rast System shall be

equipped with a device that will indicate thatséick has been removed from
the strap. The device may be part of an adjustraedt tension relieving

device.

Dimensions

Engagement dimensions for ISOFIX top tether hookes ahown in
figure 0 (c).

21
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Figure 0 (c)
ISOFIX Top tether connector (hook type) dimensions

6.3.5.

22

Dimensions in millimetres

64

19
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Top view

Seo dotall A

Slde view

Radius 12 maximum
Rod 6.4 diameter
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P77/ Burrounding stiucture (if prosent)

CXECEECA  neriac prafi st bo whely ioceled
i-SizeChild Restraint System support-leg and supporfdetrequirements

i-Size Child restraint systems fitted with suppeds must comply in all
positions of use (e.g. in case of length adjustabi@chment, base, etc. the
shortest and longest position) with the geometrmalvisions defined in
6.3.5. and its subparagraphs.

Compliance with the requirements specified in peaphs 6.3.5.1. and
6.3.5.2. may be verified by a physical or compsterulation.

The geometrical requirements in paragraphs 6.36.8.3.5.4. are referenced
to a coordinate system, whose origin is locatedraliy between the two
ISOFIX attachments and on the centreline of theesmonding ISOFIX
anchorage system.

The orientation of the axes of the coordinate systereferenced to the child
restraint fixture(s):
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(a) The X axis shall be parallel to the Child Raistr Fixture (CRF)
bottom surface and irto the median longitudinahpl of the CRF;

(b)  The Y axis shall be perpendicular to the medtegitudinal plane;
(c)  The Z axis shall be perpendicular to the CR#do surface.

In fulfilling the requirements of this sectiongtiChild Restraint System shall
be installed in accordance with the user manuakhef Child Restraint
System. The storage position of the support-legxsluded from these
requirements."

+z'

= 4%

6.3.5.1. Support-legnd support-leg foot geometrigalquirements

The support leg, including its attachment to thédctestraint systems and
the support-leg foot shall lie completely withinetlsupport leg dimension
assessment volume (see also figures 1 and 2 okarthef this Regulation),
which is defined as follows:

(a) In width by two planes parallel to the X — Zapé separated by
200 mm, and centered around the origin; and

(b)  In length by two planes parallel to the Z-Y q@aand positioned at
distances of 585 mm and 695 mm forward of the origiong the
X axis; and

(c) In height by a plane parallel to the X-Y plapesitioned at a distance
of 70 mm above origin and perpendicular to the pl#gne. Rigid,
non-adjustable parts shall not extend beyond aepfaarallel to the
X-Y plane, positioned at a distance of 285 mm Wetloe origin and
perpendicular to the X-Y plane. For parts adjugtablthe Z direction
there shall be no limitation in height below thevdk of the CRF

2 Child Restraint Fixture (CRF) as defined in RegalaNo. 16 (Safety-belts).
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6.3.5.2.

6.3.5.3.

bottom surface, providing it is also possible tjuatithem to meet the
requirements of the support leg dimension assedsyoeme.

Support-leg foot adjustability requirensen

The support-leg shall be adjustable in order taienthat the support-leg foot
can be positioned throughout the height range ef $hpport-leg foot

assessment volume as specified below (see alsiefi® and 4 of Annex 19
of this Regulation). Where incremental adjustmentprovided, the step
between two locked positions shall not exceed 20 mm

The support leg foot assessment volume is defisddlws:

(@) In width by two planes parallel to the X-Z ptanseparated by
200 mm, and centered around the origin; and

(b) In length parallel to the Z-Y plane and pasigd at distances of
585 mm and 695 mm forward of the origin along thaxis; and

(c) In height by two planes parallel to the X-Y méapositioned at
distances of 285 mm and 540 mm below the origin@tbe X axis.

It shall be permissible for the support-leg to biguatable beyond the height
limits in the Z direction, providing that no paestend beyond the limiting
planes in the X and Y directions.

Support-leg foot dimensions

The dimensions of the support-leg foot shall meae tfollowing
requirements:

(@) Minimum support-leg contact surface shall b@@Bnf, measured as
a projected surface 10 mm above the lower edgdefstipport-leg
foot (see figure 0(d));

(b)  Minimum outside dimensions shall be 30 mm i td and Y
directions, with maximum dimensions being limiteg the support-
leg foot assessment volume;

(¢)  Minimum radius of the edges of the supportfteg shall be 3.2 mm.
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Figure 0(d)

10 mm

6.3.5.4.

Support-leg fogig
A jig shall be used to check that the supportflegg meets the requirements

defined in paragraph 6.3.5.2. (See figure 0(e))aAslternative a computer
simulation shall also be considered satisfactory.

The jig is defined as the ISOFIX CRF correspondimghe size class of the
child restraint. The jig is expanded with two 6 naiameter ISOFIX low
anchorages. The striped box positioned in fronthef jig is positioned and
sized according paragraph 6.3.5.2. The CRS shalk hits attachments
latched when conducting the assessment.

25
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Figure O(e)

ISOFIX axle
6 mm round

6.4.
6.4.1.

6.5.

6.5.1.

6.6.
6.6.1.

6.6.1.1.

6.6.1.2.

6.6.2.

6.6.2.1.

Control of Markings

The Technical Service conducting the appréests shall verify that the
markings conform to the requirements of paragraph 4

Control of Instructions on Installation aneé thstructions for Use

The Technical Service conducting the appréests shall verify that the
instructions on installation and the instructionsr fuse conform to
paragraph 14.

Provisions applicable to the assembled ChdstRint System
Resistance to corrosion

A complete Child Restraint System, or plaets thereof that are liable to
corrosion, shall be subject to the corrosion testciied in paragraph 7.1.1.
below.

After the corrosion test as prescribegaragraphs 7.1.1.1. and 7.1.1.2., no
signs of deterioration likely to impair the propinctioning of the Child
Restraint System, and no significant corrosion|lsfevisible to the unaided
eye of a qualified observer.

Energy absorption

For all devices with backrests there shellinternal surfaces, defined in
Annex 14 to this Regulation, comprising materiaihna peak acceleration of
less than 60g when measured in accordance with YArt® to this
Regulation. This requirement applies also to aafasnpact shields which
are in the head strike area.
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6.6.2.2. In the case of Child Restraint Systemb wérmanent mechanically attached
adjustable head support devices, in which the heglthe child harness is
directly controlled by the adjustable head suppiiris not necessary to
demand energy absorbing material in areas as defin&nnex 14, which are
not contactable by the dummy’s head, i.e. behiedhérad support.
6.6.3. Overturning
6.6.3.1. The Child Restraint System shall be teategrescribed in paragraph 7.1.2;
the dummy shall not fall out of the device and, whie test seat is in the
upside down position the dummy’s head shall not enmore than 300 mm
from its original position in a vertical directioalative to the test seat.
6.6.4. Dynamic test
6.6.4.1. General: the Child Restraint System dghalkubjected to dynamic tests, in
accordance with Table 2, in conformity with pargdra.1.3.:
Table 2
Application of different criteria depending of testset up
Frontal Impact Rear Impact Lateral Impact
Test on trolley+ Testin car body |Teston trolley+ | Testin car Test on trolley+
Standard seat Standard seat body Standard seat
Rearward Rearward Rearward
Forward |ang Forward |and Rearward and |Rearward and|Forward and
facing |-ateral  facing |Lateral Lateral facing |Lateral facing |Facing Lateral
facing facing facing

Note 1: Standard seat means test seat or test bench

Note 2: For lateral facing child restraint systems indatémpact, if two positions are possible, then
the dummy’s head shall be situated near the side do

6.6.4.1.1.

6.6.4.1.2.

6.6.4.1.2.1.

6.6.4.1.2.2.

i-Size category Child Restraint Systehmll be tested on the test trolley by
means of the test seat prescribed in Annex 6, andonformity with
paragraph 7.1.3.1,;

Child Restraint Systems of the "speciBbicle ISOFIX" category shall be

tested with each vehicle model for which the CHRéstraint System is
intended. The Technical Service responsible fordooting the test may
reduce the number of vehicle models tested if theyot differ greatly in the
aspects listed in paragraph 6.6.4.1.2.3. The CRédtraint System may be
tested in one of the following ways:

Child Restraint System in conformitighwparagraphs 2.5. and 6.3. of this
Regulation and which fit in an envelope definedRibté Annex 17 Appendix
2, on the test trolley by means of the test bemebgibed in Annex 6 and in
conformity with paragraph 7.1.3.1. or in a vehibledy shell in conformity
with paragraph 7.1.3.2.

For Child Restraint System which akin conformity with paragraphs 2.5.
and 6.3 of this regulation (for example CRS usingnti-rotation device or
using additional anchorages) or do not fit in anwedope defined in
Regulation No. 16 Annex 17 Appendix 2 on the tesitdy in a vehicle body
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6.6.4.1.2.3.

6.6.4.1.3.

6.6.4.1.4.

6.6.4.1.5.

6.6.4.1.6.

6.6.4.1.6.1.
6.6.4.1.6.2.

6.6.4.2.

6.6.4.2.1.
6.6.4.2.2.

6.6.4.3.
6.6.4.3.1.

shell in conformity with paragraph 7.1.3.2. or incamplete vehicle in
conformity with paragraph 7.1.3.3.

using sufficient parts of the vehibledy shell to be representative of the
vehicle structure and impact surfaces. If the CHRdstraint System is
intended for use in the rear seat, these shalldiecthe back of the front seat,
the rear seat, the floor pan, the B and C pillard the roof. If the Child
Restraint System is intended for use in the freatt,sthe parts shall include
the dashboard, the A pillars, the windscreen, amgrs or knobs installed in
the floor or on a console, the front seat, the rflpan and the roof. The
Technical Service responsible for conducting ttst meay permit items to be
excluded if they are found to be superfluous. Tessihall be as prescribed in
paragraph 7.1.3.2., except for lateral impact.

The dynamic test shall be performed bild@QRestraint Systems which have
not previously been under load.

If an "specific vehicle ISOFIX" Child Reaint System is installed in the area
behind the rearmost forward facing adult seat posit (for example, the
luggage area), one test with the largest dummy/diesynas allowed by the
Child Restraint System, on a complete vehicle a®sgibed in
paragraph 7.1.3.3.3. shall be performed. The otests, including the
conformity of production, may be done as prescrilmeparagraph 7.1.3.3.2.,
at the request of the manufacturer.

In the case of a "Special Needs Restraiery dynamic test specified by
this Regulation for the range of size specifiedtiy manufacturer shall be
performed twice: first, using the primary meansedtraint and second, with
all restraining devices in use. In these testsgigpattention shall be given to
the requirements in paragraphs 6.2.1.5. and 6.2.1.6

In the case of Child Restraint Systenkingause of an anti-rotation device,
the dynamic test shall be carried out as follows:

With the anti-rotation device in umsed

Without the anti-rotation device ireusnless a mechanism is provided to
prevent incorrect use of the anti-rotation device.

During the dynamic tests, no part of tidCRestraint System affecting the
restraint of the occupant shall fully or partiafisacture, and no buckle,
locking system or displacement system shall releasanlock. The only

exception is where such parts or systems are fightas having a load
limiting function in the manufacturer’s technicatstription, as defined in
paragraph 3.2.1, and they comply with the followanigeria;

Perform as predicted by the manufacturer

Do not compromise the ability of the I@HRestraint System to protect the
occupant.

Dummy criteria for frontal and rear impact

Injury assessment criteria for frontad aear impact as in table 3.
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Table 3
Criterion Abbreviatior Unit QO Q1 Q1,5 Q3 Q6
Head Performance HPC® (15) 600 600 600 800 800

Criterion (only in
case of contact
during in-vehicle

testing)

Head Acceleration A head g 75 75 75 80 80
3ms 3ms

Upper Neck TensionFz N  For monitoring purpose orily

Force

Upper Neck Flexion My Nm For monitoring purpose orly

Moment

Chest Acceleration 3A chest g 55 55 55 55 55
ms 3ms

6.6.4.4. Dummy’s head displacement for frontal eeatt impact

6.6.4.4.1. Child Restraint Systems of i-Size catggo
6.6.4.4.1.1. Forward facing Child Restraint Systems

Head excursion: no part of the head of the dumhajl pass beyond the
planes BA, DA and DE as defined in figure 1 beldhis shall be judged up
to 300 ms or the moment that the dummy has conzedefinitive standstill
whatever occurs first.

6.6.4.4.1.1.1. Where a test is conducted in acomelawith paragraph 6.6.4.1.6.2, a
tolerance of +10 per cent shall be applicable ® ltead excursion value
distance between Cr point and plane AB

® HPC: see annex 17.
4 To be reviewed within 3 years following entry irftmce of this regulation.
® To be reviewed within 3 years following entry iffarce of this regulation.
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Figure 1

Arrangement for testing a forward-facing device
D A

800

Dimensions in mm
6.6.4.4.1.2. Rearward-facing Child Restraint Systamd carrycots:

6.6.4.4.1.2.1. Head excursion: no part of the hefathe dummy shall pass beyond the
planes FD, FG and DE, as shown in figure 2 belos Bhall be judged up
to 300 ms or the moment that the dummy has conzedefinitive standstill
whatever occurs first.

In the case there is a contact of such a Childr&ies System with the
100 mm diameter bar and all injury assessment aochnd/’s head
displacement criteria are met, there shall be oméaér dynamic test (front
impact) with the heaviest dummy intended for theegi range of size
indication and without the 100 mm diameter bar; téquirements for this
test are that all criteria other than forward disgiment shall be met.

Where a test is conducted in accordance with papig6.6.4.1.6.2., only the
second configuration without 100 mm diameter bdk lvé considered.
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Figure 2

Arrangement for testing a rearward-facing device, ot supported by the dashboard
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6.6.4.4.2.

6.6.4.4.3

6.6.4.5.

6.6.4.5.1.

700 |

When child restraint systems of the t8mevehicle ISOFIX" category are
tested in a complete vehicle or a vehicle bodylsktet head performance
criterion (HPC) and the Head Acceleration 3ms shallused as assessment
criteria. Where there is no head contact, thesteriai shall be satisfied
without measurement, and recorded only as "No Haattact". After a test,
using a complete vehicle, it shall be possiblegtmave the fully assembled
dummy from the child restraint system without thee uof mechanical
leverage, or the use of tools on the child restrsystem or vehicle structure.

During the dynamic tests, no part of @éld Restraint System restraining
the child in position shall fail. This includes Iiles, locking systems and
reclining systems, except where identified as d loaiting device. Any load
limiting device shall be identified in the manufaers’ technical descriptions
as defined in paragraph 3.2.1.

Dummy criteria for lateral impact for faw and rearward facing Child
Restraint System.

Main injury assessment criterion — Heautainment

During the loading phase of lateral impact testing to 80 ms, side
protection shall always be positioned at the latehe dummy's head centre
of gravity perpendicular to the direction of the odointrusion. Head

containment will be assessed by the following didte

(a) No head contact with the door panel;

(b)  Head shall not exceed a vertical plane idesdifiy a red line on top of
the door (top view camera). This vertical plané&entified by a line
on the impacted door as defined in Annex 6 AppeBdgigure 1.
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6.6.4.5.2. Additional Injury  assessment criteria r fo lateral impact
Criterion Abbreviatior  Unit QO Q1 Q1,5 Q3 Q6
Head Performance HPC (15) 600 600 600 800 800
Criterion

Head Acceleration A head 3ms ¢ 75 75 75 80 80
3ms

Upper Neck Tension Fz N  For monitoring purpose orfly

Force

Upper Neck Flexion Mx Nm For monitoring purpose orly

Moment

6.6.5. Resistance to temperature

6.6.5.1. Buckle assemblies, retractors, adjustedd@ck-off devices that are liable to

be affected by temperature, shall be subject tdehgerature test specified
in paragraph 7.2.7. below.

6.6.5.2. After the temperature test as prescrilbegaragraph 7.2.7.1., no signs of
deterioration likely to impair the proper functiogi of the restraint of the
child, shall be visible to the unaided eye of alifjea observer. The dynamic
tests should then be performed.

6.7. Provisions applicable to individual componesftthe restraint
6.7.1. Buckle
6.7.1.1. The buckle shall be so designed as tdystecany possibility of incorrect

manipulation. This means, inter/alia, that it shadit be possible for the
buckle to be left in a partially closed positioh;shall not be possible to
exchange the buckle parts inadvertently when tteklbus being locked; the
buckle shall only lock when all parts are engagitierever the buckle is in
contact with the child, it shall not be narrowearhthe minimum width of

strap as specified in paragraph 6.7.4.1.1. belohis Tparagraph is not
applicable to belt assemblies already approved rdoap to Regulation

No. 16 or any equivalent standard in force. In ¢hse of a "Special Needs
Restraint" only the buckle on the primary meangestraint need comply
with the requirements of paragraphs 6.7.1.2. tdl@87inclusive.

6.7.1.2. The buckle, even when not under tensiball semain closed whatever its
position. It shall be easy to operate and to griaghall be possible to open it
by pressure on a button or on a similar device.

The surface to which this pressure shall be apiedl have, in the position
of actual unlocking and when projected into a plaeependicular to the
button's initial direction of motion:

(a) For enclosed devices, an area of not less4t&onf with a width of
not less than 15 mm;

(b)  For non-enclosed devices, an area of 2.5amd a width of not less
than 10 mm. The width shall be the smaller of the tlimensions

® To be reviewed within 3 years following entry ifftce of this regulation.
" To be reviewed within 3 years following entry iffarce of this regulation.
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6.7.1.3.

6.7.1.4.

6.7.1.4.1.

6.7.1.4.2.

6.7.1.4.3.
6.7.1.5.

6.7.1.6.

6.7.1.7.
6.7.1.7.1.
6.7.1.7.1.1.

6.7.1.7.1.2.

6.7.1.7.2.

6.7.1.7.2.1.

6.7.1.8.

6.7.1.8.1.

6.7.1.8.2.

6.7.1.8.2.1.

forming the prescribed area and shall be measwetdrgular to the
direction of movement of the release button.

The buckle release area shall be coloteddNo other part of the buckle
shall be of this colour.

It shall be possible to release the dindch the restraint by a single operation
on a single buckle. It is allowed to remove theldthogether with devices
such as infant carrier/carry-cot/carry-cot restsiif the Child Restraint
System can be released by operation of a maximummfelease buttons.

Shoulder strap positioner

If a shoulder strap positioner is provided, it $hal designed so as to prevent
incorrect manipulation. It shall not be possiblaute the device in a manner
which would cause the shoulder straps to twistshéll be possible to fasten
the device in no more than one action. The foeguired to fasten the
device shall not exceed 15N.

The shoulder strap positioner shalldsy o operate and to grasp. It shall be
possible to open it in one simple action, bughall be difficult for the child
occupant to manipulate the release mechanisne. fdroe required to release
the device shall not exceed 15N.

The shoulder strap positioner shallexoeed 60mm in height.
Opening of the buckle shall enable théddioi be removed independently of

the "chair", "chair support" or "impact shield", fitted, and if the device
includes a crotch strap the crotch strap shallebeased by operation of the

same buckle.

The buckle shall be capable of withstapdhe temperature test operation
requirements given in paragraph 7.2.7. and repeapediation, and shall,
before the dynamic test prescribed in paragrapi3.7.lindergo a test
comprising 5,000 + 5 opening and closing cycleseamsbrmal conditions for
use.

The buckle shall be subjected to the Wihg tests of opening:
Test under load

A Child Restraint System having alyeathdergone the dynamic test
prescribed in paragraph 7.1.3. below shall be €sethis test.

The force required to open the buckie the test prescribed in
paragraph 7.2.1.1. shall not exceed 80 N.

No-load test

A buckle which has not previously beghjected to a load shall be used for
this test. The force needed to open the buckle vithemot under load shall
be in the range of 40-80 N in the tests prescribgdiragraph 7.2.1.2.

Strength

During the test in accordance with paaly 7.2.1.3.2. no part of the buckle
or the adjacent straps or adjusters shall bre&le aetached.

Depending of the mass limit declaredhgymanufacturer, a harness buckle
shall withstand:

4 kN, if the mass limit is less or &ldo 13 kg;
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6.7.1.8.2.2.
6.7.1.8.3.

6.7.2.
6.7.2.1.

6.7.2.2.
6.7.2.3.

6.7.2.4.

6.7.2.5.

6.7.2.5.1.

6.7.2.6.

6.7.2.7.

6.7.3.
6.7.3.1.
6.7.3.1.1.

6.7.3.1.2.

6.7.3.1.3.
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10 kN, if the mass limit is greateartii3 kg.

The competent authority may dispensé wlie buckle strength test if
information already available renders the test gupmis.

Adjusting device

The range of adjustment shall be suffictenpermit correct adjustment of
the Child Restraint System with all size for whitie device is intended and
to permit satisfactory installation in &Size compatible vehicles.

All adjusting devices shall be of the tguadjuster" type.

Devices of the "quick adjuster” type shwleasy to reach when the Child
Restraint System is correctly installed and thédoti dummy is in position.

A device of the "quick adjuster" type $tme easily adjustable to the child's
physique. In particular, in a test performed in adance with
paragraph 7.2.2.1., the force required to operateaaual adjusting device
shall not exceed 50 N.

Two samples of the child-restraint sysgeljusting devices shall be tested as
prescribed by the temperature test operation reom@nts given in
paragraph 7.2.7.1. and paragraph 7.2.3. below.

The amount of strap slip shall not edc2®e mm for one adjusting device or
40 mm for all adjusting devices.

The device shall not break or become dethevhen tested as prescribed in
paragraph 7.2.2.1.

An adjuster mounted directly on the CRtlgstraint System shall be capable
of withstanding repeated operation and shall, leftre dynamic test
prescribed in paragraph 7.1.3. undergo a test demgr5,000 + 5 cycles as
specified in paragraph 7.2.3.

Retractors
Automatically-locking retractors

The strap equipped with an automatidaltking retractor shall not unwind

by more than 30 mm between locking positions of tbiactor. After a
rearward movement of the wearer the strap shdieeitemain in its initial
position or return to that position automaticallp subsequent forward
movement of the wearer.

If the retractor is part of a lap b#ie retracting force of the strap shall be
not less than 7 N as measured in the free lendthele® the dummy and the
retractor as prescribed in paragraph 7.2.4.1. hdloive retractor is part of a
chest restraint, the retracting force of the sshall be not less than 2 N or
more than 7 N as similarly measured. If the stragpsps through a guide or
pulley, the retracting force shall be measurechin ftee length between the
dummy and the guide or pulley. If the assembly ipocates a device,
manually or automatically operated, that preveiits strap from being
completely retracted, that device shall not be peration when these
measurements are effected.

The strap shall be repeatedly withdrénem the retractor and allowed to
retract, in the conditions prescribed in paragrapR.4.2. below, until

5,000 cycles have been completed. The retractdl e be subjected to
the temperature test operation requirements gimeparagraph 7.2.7.1. and
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corrosion test described in paragraph 7.1.1. amd dbst-resistance test
described in paragraph 7.2.4.5. It shall then featierily complete a further
5,000 cycles of withdrawal and retraction. Aftee iibove tests the retractor
shall continue to operate correctly and to meet thquirements of
paragraphs 6.7.3.1.1. and 6.7.3.1.2. above.

6.7.3.2. Emergency-locking retractors

6.7.3.2.1. An emergency-locking retractor shall whéested as prescribed in
paragraph 7.2.4.3. satisfy the conditions below:

6.7.3.2.1.1. It shall be locked when the decelenatif the vehicle reaches 0.45 g;

6.7.3.2.1.2. It shall not lock for strap accelemas of less than 0.8 g as measured in the
axis of strap extraction;

6.7.3.2.1.3. It shall not lock when its sensingidevs tilted by not more than 12° in any
direction from the installation position specifiby its manufacturer;

6.7.3.2.1.4. 1t shall lock when its sensing devisetilted by more than 27° in any
direction from the installation position specifiby its manufacturer.

6.7.3.2.2. Where the operation of a retractor ddpean an external signal or power
source, the design shall ensure that the retrdotis automatically upon
failure or interruption of that signal or power soeL

6.7.3.2.3. A multiple-sensitivity emergency-lockingetractor shall meet the
requirements set out above. In addition, if onthefsensitivity factors relates
to strap extraction, locking shall have occurred atrap acceleration of 1.5 g
as measured in the axis of strap extraction.

6.7.3.2.4. In the tests referred to in paragrapfis3@.1.1. and 6.7.3.2.3. above, the
amount of strap extraction occurring before theaatbr locks shall not
exceed 50 mm, starting at the length of unwindingecffied in
paragraph 7.2.4.3.1. In the test referred to img@ph 6.7.3.2.1.2. above,
locking shall not occur during the 50 mm of stragr&ction starting at the
length of unwinding specified in paragraph 7.2 4.8elow.

6.7.3.2.5. If the retractor is part of a lap b#ie retracting force of the strap shall be
not less than 7 N as measured in the free lendthele® the dummy and the
retractor as prescribed in paragraph 7.2.4.1.dfrétractor is part of a chest
restraint, the retracting force of the strap shml not less than 2 N or
more than 7 N as similarly measured. If the strapsps through a guide or
pulley, the retracting force shall be measurechan free length between the
dummy and the guide or pulley. If the assembly ipocates a device,
manually or automatically operated, that preveiits strap from being
completely retracted, that device shall not be peration when these
measurements are effected.

6.7.3.2.6. The strap shall be repeatedly withdrémem the retractor and allowed to
retract, in the conditions prescribed in paragragh4.2., until 40,000 cycles
have been completed. The retractor shall then bested to the temperature
test operation requirements given in paragraph2.and corrosion test
described in paragraph 8.1.1 and to the dust-eesist test described in
paragraph 7.2.4.5. It shall then satisfactorily ptate a further 5,000 cycles
of withdrawal and retraction (making 45,000 in .af\fter the above tests the
retractor shall continue to operate correctly amdneet the requirements of
paragraphs 6.7.3.2.1. to 6.7.3.2.5. above.
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6.7.4.
6.7.4.1.
6.7.4.1.1.

6.7.4.2.

6.7.4.2.1.

6.7.4.2.2.

6.7.4.3.
6.7.4.3.1.

6.7.4.3.2.

6.7.4.3.3.

6.7.4.3.4.

6.7.4.4.

6.7.5.

6.8.
6.8.1.

7.1.
7.1.1.
7.1.1.1.

Straps
Width

The minimum width at the child-restrastitaps which contact the dummy
shall be 25 mm. These dimensions shall be measdtethg the strap
strength test prescribed in paragraph 7.2.5.1howit stopping the machine
and under a load equal to 75 per cent of the bngdkiad of the strap.

Strength after room conditioning

On two sample straps conditioned ascpbesd in paragraph 7.2.5.2.1., the
breaking load of the strap shall be determined aesgoibed in
paragraph 7.2.5.1.2. below.

The difference between the breaking doaflthe two samples shall not
exceed 10 per cent of the greater of the two bngglkiads measured.

Strength after special conditioning

On two straps conditioned as prescribedone of the provisions of
paragraph 7.2.5.2. (except para. 7.2.5.2.1.), teaking load of the strap
shall be not less than 75 per cent of the averhtfeedoads determined in the
test referred to in paragraph 7.2.5.1. below.

In addition, the breaking load shallnio¢ less than 3.6 kN for the restraints
of i-Size Child Restraint Systems.

The competent authority may dispensk wile or more of these tests if the
composition of the material used, or informatioreatly available, renders
the test or tests superfluous.

The abrasion conditioning procedureypétl defined in paragraph 7.2.5.2.6.
shall only be performed when the microslip testrd=f in paragraph 7.2.3.
below gives a result above 50 per cent of the lipiescribed in
paragraph 6.7.2.5.1. above.

It shall not be possible to pull the coetglstrap through any adjusters,
buckles or anchoring points.

ISOFIX attachment specifications

"ISOFIX attachments" and latching indicators shdle capable of
withstanding repeated operations and shall, beftre dynamic test
prescribed in paragraph 7.1.3., undergo a test deing 2000+ 5 opening
and closing cycles under normal conditions of use.

Classification

Child Restraint Systems may cover any si@dege provided that the
requirements for the whole range are fulfilled.

Tests

Tests of the assembled Child Restraint System
Corrosion

The metal items of the Child Restraintt&ysshall be positioned in a test
chamber as prescribed in Annex 4. In the case ©hild Restraint System
incorporating a retractor, the strap shall be unwdodo full length less
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7.1.1.2.

7.1.2.

7.1.2.1.

7.1.2.2.

7.1.2.3.

7.1.2.4.

7.1.3.

7.1.3.1.
7.1.3.1.1.
7.1.3.1.1.1.

7.1.3.1.1.2.
7.1.3.1.1.3.

7.1.3.1.1.4.

100 £ 3 mm. Except for short interruptions that niay necessary, for
example, to check and replenish the salt soluttba, exposure test shall
proceed continuously for a period of 50 £ 0.5 hours

On completion of the exposure test theahiggms of the Child Restraint
System shall be gently washed, or dipped, in cleaming water with a
temperature not higher than 38°C to remove anydsgibsit that may have
formed and then allowed to dry at room temperanfrd8 to 25 °C for
24 + 1 hours before inspection in accordance wattagraph 6.6.1.2. above.

Overturning

The dummy shall be placed in the ressaimtalled in accordance with this
Regulation and taking into account the manufactriestructions and with
the standard slack as specified in paragraph 8.1.3.

The restraint shall be fastened to thekesch or vehicle seat. The whole
Child Restraint System shall be rotated aroundratiatal axis contained in
the median longitudinal plane of the Child Restr&pstem through an angle
of 360° at a speed of 2-5 degrees/second. For thpopes of this test,
devices intended for use in specific cars may teched to the test bench
described in Annex 6.

This test shall be carried out again mogain the reverse direction after
having repositioned, if necessary, the dummy innigal position. With the
rotational axis in the horizontal plane and at @9%hat of the two earlier
tests, the procedure shall be repeated in the ingotibns of rotation.

These tests shall be carried out usindy blo¢ smallest and the largest
appropriate dummy of the size range for which testreining device is
intended.

Dynamic testing for frontal, rear and latémrgact:

(a) Frontal impact test shall be performed 88ize (Integral Universal
ISOFIX Child Restraint Systems) and "Specific véhi¢dSOFIX"
child restraint systems;

(b)  Rear impact test shall be performed on i-Sizé &pecific Vehicle
ISOFIX" Rearward facing Child Restraint Systems;

(c) Lateral impact test are performed only on tbst tbench foi-Sizée'
Integral Universal ISOFIX Child Restraint Systemsda'Specific
vehicle ISOFIX" child restraint systems.

Tests using the trolley and test bench
Frontal and rear impact tests

The trolley and test bench used in dyeamic test shall meet the
requirements of Annex 6 to this Regulation.

The trolley shall remain horizontabthlghout deceleration or acceleration.

The test bench shall be rotated 18@nwtesting in compliance with the
requirements of the rear impact test.

When testing a rearward-facing ChibstRaint System intended for use in
the front seating position, the vehicle facia sballrepresented by a rigid bar
attached to the trolley in such a way that alléhergy absorption takes place
in the Child Restraint System.
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Deceleration or acceleration devices

The applicant shall choose to use one of the tWowiing devices:

7.1.3.1.1.5.1. Deceleration test device:

The deceleration of the trolley shall be achiewsdusing the apparatus
prescribed in Annex 6 to this Regulation or any eotldevice giving
equivalent results. This apparatus shall be capalblehe performance
specified in paragraph 7.1.3.4. and hereafter 8pdci

Calibration procedure:

The deceleration curve of the trolley, in the cas€hild Restraint System
tests performed in accordance with paragraph 7.1.Ballasted with inert

masses up to 55 kg in order to reproduce one oedu@hild Restraint

System and in the case of Child Restraint System testa irehicle body

shell performed in accordance with paragraph 7221.3vhere the trolley is

ballasted with the vehicle structure and inert reassp to (x times) 55 kg
reproducing the number of (x) occupied Child Réstr&ystems, shall

remain, in the case of frontal impact, within thedihned area of the graph in
Annex 7, Appendix 1 of this Regulation, and, in tbese of rear impact,
within the hatched area of the graph in Annex 7 pélix 2 of this

Regulation.

During calibration of the stopping device, the pglimg distance shall
be 650 + 30 mm for frontal impact, and 275 + 20 fonrear impact.

Dynamic testing conditions during testing:

For frontal and rear impact the deceleration shall achieved with the
apparatus calibrated as stated above, however:

(@)  The deceleration curve shall not have a maia ims time duration
exceedance of the lower borders of the performasmgeirements;

(b) If the tests above were performed at a highmeed and/or the
deceleration curve has exceeded the upper leviHeohatched area
and the Child Restraint System meets the requirtsnéme test shall
be considered satisfactory.

7.1.3.1.1.5.2. Acceleration test device

Dynamic testing conditions:

For frontal impact, the trolley shall be so propelthat, during the test, its
total velocity changebV is 52 + 0 —2 km/h and its acceleration curve is
within the hatched area of the graph in Annex 7pélix 1 and stay above
the segment defined by the coordinates (5g, 10mg)2g, 20ms). The start
of the impact (TO) is defined, according to ISO 3rB for a level of
acceleration of 0.5g.

For rear impact, the trolley shall be so propetleat, during the test, its total
velocity changeV is 32 +2 -0 km/h and its acceleration curve ihim the
hatched area of the graph in Annex 7, Appendix @ atay above the
segment defined by the coordinates (5g, 5ms) a@d, (10ms). The start of
the impact (TO) is defined, according to ISO 17 833 level of acceleration
of 0.5g.
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Despite the fulfilment of the above requiremettts, Technical Service shall
use a mass of trolley (equipped with its test bgnes specified in
paragraph 1. of Annex 6, superior to 380 kg.

However, if the tests above were performed atghdr speed and/or the
acceleration curve has exceeded the upper levitleohatched area and the
child restraint meets the requirements, the testll she considered

satisfactory.

7.1.3.1.1.6. The following measurements shall bdema

7.1.3.1.1.6.1. The trolley speed immediately befionpact (only for deceleration sleds,
needed for stopping distance calculation);

7.1.3.1.1.6.2. The stopping distance (only for té&e¢ion sleds), which may be calculated
by double integration of the recorded sled decttara

7.1.3.1.1.6.3. The displacement of the dummy's headhe vertical and horizontal
direction of the tests with all Q-dummies necessfmy the giveni-Size
indication for at least the first 300 ms;

7.1.3.1.1.6.4. The parameters required to perftyemnjury assessment against the criteria
as mentioned in paragraph 6.6.4.3.1. for at léesfitst 300 ms;

7.1.3.1.1.6.5. The trolley acceleration or decéienafor at least the first 300 ms.

7.1.3.1.1.7. After impact, the child restraint $hmd inspected visually, without opening
the buckle, to determine whether there has beeffiadlnye or breakage.

7.1.3.1.2. Rear impact

7.1.3.1.2.1. The test seat shall be rotated 1808nwiesting its compliance with the
requirements of the rear impact test.

7.1.3.1.2.2. When testing a rearward-facing chdélstmaint intended for use in the front
seating position, the vehicle facia shall be repmé=d by a rigid bar attached
to the trolley in such a way that all the energgaption takes place in the
child restraint.

7.1.3.1.2.3. The deceleration conditions shall séatithe requirements of Annex 7
Appendix 2.

The acceleration conditions shall satisfy the n@oents of Annex 7
Appendix 2.

7.1.3.1.2.4. The measurements to be made shall ilmdars to those listed in
paragraphs 7.1.3.1.1.4. to 7.1.3.1.1.5. above.

7.1.3.1.3. Lateral impact

7.1.3.1.3.1. The test benchall be rotated 90° when testing in compliancehvifie
requirements of the lateral impact test.

7.1.3.1.3.2. The lower ISOFIX anchorages shouldhbgable in the Y direction to avoid
damage of the attachments and test equipment. JBEIX anchorages shall
be fixed to a sliding system allowing a movement 200 mm
-0 mm +50 mm.

7.1.3.1.3.3. The lateral impact loading to the GRSl be generated by a door panel as
defined in Annex 6 Appendix 3. The surface of tlzengl shall be covered
with padding as specified in Annex 6, Appendix 3.
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7.1.3.1.3.4.

7.1.3.1.3.5.
7.1.3.1.3.6.

7.1.3.2.
7.1.3.2.1.
7.1.3.2.1.1

7.1.3.2.1.2.

7.1.3.2.1.3.

7.1.3.2.1.4.

7.1.3.2.15.

7.1.3.2.1.6.

The test rig shall reproduce a retatielocity between the door panel and the
test bench in compliance with Annex 7 Appendix Be Tnaximum intrusion
depth of the door panel is defined in Annex 6 Apgpen3. The relative
velocity between the door panel and the test beshelti not be affected by
contact with the CRS and shall remain within theridor defined in
Annex 7, appendix 3.

The CRS shall be tested in its mosghpposition.

At time t0 defined Annex 7 AppendixtBBe dummyshall be in its initial
position as defined in paragraph 7.1.3.5.2.1.

Test on trolley and vehicle body shell
For frontal impact tests

The method used to secure the vetligiag the test shall not be such as to
strengthen the anchorages of the vehicle seatdt safiety belts and any
additional anchorages required to secure the chitttaint or to lessen the
normal deformation of the structure. No part of tlehicle shall be present
which, by limiting the movement of the dummy, wouleduce the load
imposed on the child restraint during the test. Tlagts of the structure
eliminated may be replaced by parts of equival&ength, provided they do
not hinder the movement of the dummy.

A securing device shall be regardeshtisfactory if it produces no effect on
an area extending over the whole width of the stinecand if the vehicle or
structure is blocked or fixed in front at a distaraf not less than 500 mm
from the anchorage of the restraint system. Atrda the structure shall be
secured at a sufficient distance behind the andesrao ensure that all
requirements of paragraph 7.1.3.2.1.1. above #ikefd.

The vehicle seat and Child Restrayste®n shall be fitted and placed in a
position chosen by the Technical Service conducthrey approval tests to
give the most adverse conditions in respect ofngtte compatible with
installation of the dummy in the vehicle. The pasitof the vehicle seat-
back and Child Restraint System shall be statethénreport. The vehicle
seat-back, if adjustable for inclination, shall loeked as specified by the
manufacturer or, in the absence of any specifinatad an actual seat-back
angle as near as possible to 25°.

Unless the instructions for fittingdamse require otherwise, the front seat
shall be placed in the most forward normally usesiton for child restraints
intended for use in the front seating position, andhe rearmost normally
used position for child restraints intended for isthe rear seating position.

The deceleration conditions shall séati the requirements of
paragraph 7.1.3.4. below. The test bewdhbe the seat of the actual vehicle.

The following measurements shall bdema

7.1.3.2.1.6.1. The trolley speed immediately befionpact (only for deceleration sleds,

needed for stopping distance calculation);

7.1.3.2.1.6.2. The stopping distance (only for té&e¢ion sleds), which may be calculated

by double integration of the recorded sled decttara

7.1.3.2.1.6.3. Any contact of the dummy's head Withinterior of the vehicle body shell;
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7.1.3.2.1.6.4. The parameters required to perftyemnjury assessment against the criteria

as mentioned in paragraph 6.6.4.3dt at least the first 300 ms;

7.1.3.2.1.6.5. The trolley and vehicle body shedlederation or deceleration for at least the

7.1.3.2.1.7.

7.1.3.2.2.
7.1.3.2.2.1.
7.1.3.2.2.2.

7.1.3.3.
7.1.3.3.1.

7.1.3.3.2.

7.1.3.3.3.

7.1.3.3.5.
7.1.3.3.5.1.

7.1.3.3.5.2.
7.1.3.3.5.3.

7.1.3.3.6.

7.1.3.3.7.

7.1.3.4.

first 300 ms.

After impact, the child restraint $hed inspected visually, without opening
the buckle, to determine whether there has beelficilye.

For rear impact tests
The vehicle body shell shall be ratdt®0° on the test trolley.

Same requirements as for frontal imgparas. 7.1.3.2.1.1 to 7.1.3.2.1.5)
shall apply.

When testing with a complete vehicle

The deceleration conditions shall satisthe requirements of
paragraph 7.1.3.4. below.

For frontal impact tests the procedial e that set out in Annex 9 to this
Regulation.

For rear impact tests the procedurd bleathat set out in Annex 10 to this
Regulation.

The following measurements shall be made

The speed of the vehicle/impactor idiiately before impactionly for
deceleration sleds, needed for stopping distaricelation);

Any contact of the dummy's head withinhterior of the vehicle;

The parameters required to perfornirtjugy assessment against the criteria
as mentioned in paragraph 6.6.4.3at at least the first 300 ms.

The front seats, if adjustable for imation, shall be locked as specified by
the manufacturer or, in the absence of any spatifis, at an actual seat-
back angle as near as possible to 25°.

After impact, the child restraint shadl inspected visually, without opening
the buckle, to determine whether there has beeffiadlnye or breakage.

The conditions for dynamic test are sunizedrin table 4:
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Table 4
Frontal Impac Rear Impac Lateral Impact
Test Restrain Speed Test  Stopping Speed Test pulse Stopping distance Relative
km/h Pulse distance km/h No. during test (mm) door/ . .
. Stopping distance
No. during test .
bench during test (mm)
(mm) . . N
velocity Maximum intrusion
Trolley  forward 50+0 1 650+50 N.A. N.A. . N.A 3 250450
with test facing 2
bench
rearward 50+0 1 650+50 30+2 2 27525 3 250+50
facing 2 0
Lateral 50+0 1 650+50 30+2 2 27525 3 250450
facing 2 0
Legend
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Test Pulse No. 1 — As prescribed in Annex 7 / Agipeth — frontal impact.

Test Pulse No. 2 — As prescribed in Annex 7 / Agipe@ — rear impact.

Test velocity corridor curve No. 3 — As prescrilved\nnex 7 / Appendix 3 — lateral impact
TBD: to be defined

N.A.: non applicable

7.1.3.5.
7.1.3.5.1.

7.1.3.5.2.
7.1.3.5.2.1.

Dynamic test dummies

The Child Restraint System shall beetksising the dummies prescribed in
Annex 8 to this Regulation.

Installation of the dummy for frontabarear impacts
Installation of a Child Restraint yston the test bench.

The unoccupied ISOFIX Child Restraint System shell attached to the
ISOFIX anchorage system.

Securing the ISOFIX attachments to the ISOFIX lowechorages shall be
permitted to draw the unoccupied child restrainstemn towards those
anchorages.

An additional force of 135 +/-15N shall be applieda plane parallel to the
surface of the test seat cushion. The force skakyplied along the centre
line of the Child Restraint System and at a heighinore than 100mm above
the cushion.

If present, the top tether shall be adjusted toieaeha tension load of
50+/- 5N. Alternatively, and if present, the supgdeg shall be adjusted
according to the child restraint system manufactwigstructions.

The Child Restraint System centre line shall bgredd with the centre line of
the test bench.

The dummy shall be placed in the Child Restrairgt&y separate from the
seat-back of the chair by a flexible spacer. Trecspshall be 2.5 cm thick
and 6 cm wide. It shall have length equal to theuster height less the thigh
height, both in the sitting position and relevantthe dummy size being
tested. The resulting length of the spacer isdistethe table below for the
different dummy sizes. The board should follow &ssely as possible the
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curvature of the chair and its lower end shouldadbethe height of the
dummy's hip joint.

Q10
(design
Q0 Q1 Q1.5 Q3 Q6 targets)

Dimensions in mm

Height of spacer device
for positioning of
dummy 229+2 237+2 250+2 270+2 359+2

Adjust the belt in accordance with the manufactsrimstructions, but to a
tension of 250 + 25 N above the adjuster forcehwaiteflection angle of the
strap at the adjuster of 45 £ 5°, or alternativéihy angle prescribed by the
manufacturer.

The spacer shall then be removed and the dummheduswards to the seat
back. Distribute the slack evenly throughout thenkas.

The longitudinal plane passing through the celiiee of the dummy shall be
set midway between the two lower belt anchoragesieler note shall also
be taken of paragraph 7.1.3.2.1.3.

After installation, the dummy position shall bgusded so that:

The dummy centre line and the Child Restraint Sgstentre line shall be
aligned exactly with the centre line of the testdie

The arms of the dummy shall be positioned symmatyicElbows shall be
positioned in such a way that the upper arms awsety aligned with the
sternum.

Hands shall be positioned on the thighs.
Legs shall be positioned parallel to one anothext éeast symmetrically.

For lateral impact, positive measures shall bertakeensure the stability of
the dummy is maintained until t0 and this shalldemfirmed using video
analysis. Any means used to stabilise the dummgrbed shall not influence
the dummy kinematics after tO0.

Because the foam ofhe test bench seat cushion will compress after
installation of the Child Restraint System, the ayic test shall be
conducted no more than 10 minutes after instatatio

To allow the test bench seat cushion to recoverntmimum period between
two tests using the same test bench seat cushairbeh20 minutes.
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Example for arm alignment:

Arms are aligned with sternum Arms are not alignétth sternum

7.1.3.6. i-Size indication
The dynamic tests shall be conducted with theelstrgdummy and the
smallest dummy as defined in the following tablescading to the size range
indicated by the manufacturfar the Child Restraint System.

Table 6

Selection criteria for the dummy according to the ange

size range

indication 60 60<x 75 75<x 87 87<x 105 105<x 125 >125

Dummy Qo0 Q1 Q1.5 Q3 Q6 Q10
Where the Child Restraint System requires substantial ification for
different sizes (e.g., convertible Child Restrefystem) or if the size range
cover more than 3 size ranges a relevant interrreediammy(ies) shall be
tested in addition to the dummy(ies) defined above.

7.1.3.6.1. If the Child Restraint System is desijf@ two or more children, one test
shall be carried out with the heaviest dummies pgy all seating
positions. A second test with the lightest andhbaviest dummies specified
above shall be carried out. The tests shall be wtted using the test bench
as shown in Annex 6, Appendix 3, figure 3. The kabary conducting the
tests may, if it deems it advisable, add a thist teith any combination of
dummies or empty seat positions.

7.1.3.6.2. If the i-Size Child Restraint Systemsuadop tether, one test shall be carried
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out with the smallest dummy with the shorter distarof the top tether
(anchorage point G1). A second test shall be achroiet with the heavier
dummy with the longer distance of the top tethemcfmrage point G2).
Adjust the top tether to achieve a tension loaff 5 N. For side lateral
impact the ISOFIX child restraint shall be testedhwonly the shorter
distance of the top tether.
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7.1.3.6.3.

7.1.3.6.4.

7.2.
7.2.1.
7.2.1.1.
7.2.1.1.1.

7.2.1.1.2.

7.2.1.1.3.

7.2.1.1.4.

7.2.1.1.5.
7.2.1.2.
7.2.1.2.1.

7.2.1.2.2.

7.2.1.2.3.

If thei-Size Child Restraint System uses a support-legnaanti-rotation
device the hereafter mentioned dynamic tests beatlarried out as follows:

(@)  The tests for frontal impact shall be conductéth the support-leg
adjusted to its maximum adjustment compatible wlhi positioning
of the trolley floor pan. The tests for rear impaball be conducted
with the worst case position selected by the Texdir8ervice. During
the tests the support-leg shall be supported byrttley floor pan as
described in Annex 6, Appendix 3, figure 2;

(b) In the case of support-legs out of the planeyfimetry, the worst
case shall be selected by the Technical Servicthéotest;

(c) In the case of "specific vehicle ISOFIX" categothe support-leg
shall be adjusted as specified by the Child Restréystem
manufacturer;

(d)  The leg length of a support-leg shall be adjokst in such a way that it
is able to cover the complete span of floor parlethat are allowed
for in Regulation No. 16, Annex 17 for car seatsé&approved for
the installation i-Size Child Restraints Systems.

The test specified in paragraph 6.6#&1.is a requirement only for the
largest dummy for which the child restraint is desid.

Testing of individual components
Buckle
Opening test under load

A child restraint already having beebjacted to the dynamic test specified
in paragraph 7.1.3. shall be used for this test.

The child restraint shall be removedrfrthe test trolley or the vehicle
without opening the buckle. A tension of 200 + Zhall be applied to the
buckle. If the buckle is attached to a rigid pahne force shall be applied
reproducing the angle formed between the bucklethatrigid part during
the dynamic test.

A load shall be applied at a speed & #®0 mm/min to the geometric
centre of the buckle-release button along a fixdd munning parallel to the
initial direction of motion of the button; the geetric centre applies to that
part of the surface of the buckle to which theaséepressure is to be applied.
The buckle shall be secured against a rigid suphaing the application of
the opening force.

The buckle opening force shall be appliesing a dynamometer or similar
device in the manner and direction of normal uge Gontact end shall be a
polished metal hemisphere with radius 2.5 + 0.1 mm.

The buckle opening force shall be messand any failure noted.
Opening test under zero load

A buckle assembly which has not preVijobsen subjected to a load shall be
mounted and positioned under a "no load" condition.

The method of measuring the buckle oyeforce shall be as prescribed in
paragraphs 7.2.1.1.3. and 7.2.1.1.4.

The buckle opening force shall be mesasur
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7.2.1.3.
7.2.1.3.1.

7.2.1.3.2.

7.2.2.
7.2.2.1.
7.2.2.1.1.

7.2.2.1.2.

7.2.3.
7.2.3.1.

7.2.3.2.

7.2.3.3.

7.2.3.4.

7.2.3.5.

Strength testing

For the strength test two samples havaetused. All adjusters, except for
adjusters mounted directly on a child restraintiackuded in the test.

Annex 17 shows a typical device for akbei strength test. The buckle is
placed on the upper round plate (A) within theafelAll adjacent straps have
a length of at least 250 mm and are arranged hgrdpmn from the upper
plate respective to their position at the bucklee Tree strap ends are then
wound round the lower round plate (B) until theym=out at the plate's inner
opening. All straps have to be vertical betweemd B. The round clamping
plate (C) is then lightly clamped against the lofere of (B), still allowing a
certain strap movement between them. With a snmatief at the tensile
machine the straps are tensioned and pulled bet@#®eand (C) until all
straps are loaded respective to their arrangeridet.buckle shall stay free
from plate (A) or any parts at (A) during this opigon and the test itself. (B)
and (C) are then clamped firmly together and thsite force is increased at
a traverse speed of 100 + 20 mm/min until the megwvalues are reached.

Adjusting device
Ease of adjustment

When testing a manual adjusting dewice, strap shall be drawn steadily
through the adjusting device, having regard forrthemal conditions of use,
at a rate of 100 = 20 mm/min and the maximum fone@sured to the nearest
integer value of N after the first 25 + 5 mm ofagtmovement.

The test shall be carried out in botedions of strap travel through the
device, the strap being subjected to the full trayele 10 times prior to the
measurement.

Microslip test (see Annex 5, figure 3)

The components or devices to be subjeotéie microslip test shall be kept
for a minimum of 24 hours before testing in an api®re having a
temperature of 20 + 5°C and a relative humiditypbft 5 per cent. The test
shall be carried out at a temperature between d=afC.

The free end of the strap shall be armigéhe same configuration as when
the device is in use in the vehicle, and shallb®oattached to any other part.

The adjusting device shall be placed eeréical piece of strap one end of
which bears a load of 50 £ 0.5 N (guided in a mamtéch prevents the load
from swinging and the strap from twisting). Theefrend of the strap from
the adjusting device shall be mounted verticallwagds or downwards as it
is in the vehicle. The other end shall pass oveleflector roller with its
horizontal axis parallel to the plane of the setta strap supporting the
load, the section passing over the roller beingzbatal.

The device being tested shall be arraimgedch a way that its centre, in the
highest position to which it can be raised, is 306 mm from a support
table, and the load of 50 N shall be 100 + 5 mmmftbat support table.

20 + 2 pre-test cycles shall then be cetadland 1,000 + 5 cycles shall then
be completed at a frequency of 30 + 10 cycles peuta, the total amplitude
being 300 + 20 mm or as specified in paragraptb.2%.2. The 50 N load
shall be applied only during the time corresponding shift of 100 £ 20 mm
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7.2.4.
7.2.4.1.
7.2.4.1.1.

7.2.4.2.
7.2.4.2.1.

7.2.4.3.
7.2.4.3.1.

7.2.4.3.2.

7.2.4.3.3.

7.2.4.3.4.

7.2.4.3.5.

7.2.4.4.
7.2.4.4.1.
7.2.4.5.

for each half period. Microslip shall be measunexhf the position at the end
of the 20 pre-test cycles.

Retractor
Retracting force

The retracting forces shall be measwiéld the safety belt assembly, fitted
to a dummy as for the dynamic test prescribed mnagraph 7.1.3. The strap
tension shall be measured at the point of contittt (but just clear of) the
dummy while the strap is being retracted at ther@pmate rate of
0.6 m/min.

Durability of retractor mechanism

The strap shall be withdrawn and alloweedetract for the required number
of cycles at a rate of not more than 30 cycles mamte. In the case of
emergency-locking retractors, a jolt to lock th&aetor shall be introduced
at each fifth cycle. The jolts occur in equal nunsbat each of five different
extractions, namely, 90, 80, 75, 70 and 65 per ottite total length of the
strap on the retractor. However, where the lendththe strap exceeds
900 mm the above percentage shall be related tdirtae900 mm of strap
which can be withdrawn from the retractor.

Locking of emergency-locking retractors

The retractor shall be tested once dokihg, when the strap has been
unwound to its full length less 300 = 3 mm.

In the case of a retractor actuatedtap snovement, the extraction shall be
in the direction in which it normally occurs whéretretractor is installed in a
vehicle.

When retractors are being tested fosigeity to vehicle accelerations, they

shall be tested at the above extraction lengthaith llirections along two
mutually perpendicular axes which are horizontah# retractors are to be
installed in a vehicle as specified by the childtr@nt manufacturer. When
this position is not specified, the testing auttyoshall consult the child
restraint manufacturer. One of these test direstisimall be chosen by the
Technical Service conducting the approval testgit@ the most adverse
conditions with respect to actuation of the lockingchanism.

The design of the apparatus used shadubh that the required acceleration
is given at an average rate of increase of acdiaraf at least 25 dfs

For testing compliance with the requieata of paragraphs 6.7.3.2.1.3. and
6.7.3.2.1.4. the retractor shall be mounted onr&bistal table and the table
tilted at a speed not exceeding 2° per second lacting has occurred. The
test shall be repeated with tilting in other direes to ensure that the
requirements are fulfilled.

Corrosion testing
The corrosion testing shall be carrigdas paragraph 7.1.1. above.

Dust resistance testing

8 g =9.81 m/s2.
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7.2.4.5.1.

7.2.4.5.2.

7.2.5.
7.2.5.1.
7.2.5.1.1.

7.2.5.1.2.

7.2.5.1.2.1.

7.2.5.1.3.

7.2.5.2.

7.2.5.2.1.
7.2.5.2.1.1.

7.2.5.2.2.
7.2.5.2.2.1.

7.2.5.2.2.2.

The retractor shall be positioned iest thamber as described in Annex 3 to
this Regulation. It shall be mounted in an origotasimilar to that in which

it is mounted in the vehicle. The test chamberlst@itain dust as specified
in paragraph 7.2.4.5.2. below. A length of 500 mimthe strap shall be
extracted from the retractor and kept extracted;epk that it shall be
subjected to 10 complete cycles of retraction aittidsawal within one or
two minutes after each agitation of the dust. Feedod of five hours, the
dust shall be agitated every 20 minutes for fiveosds by compressed air
free of oil and moisture at a gauge pressure of®% bars entering through
an orifice 1.5 £ 0.1 mm in diameter.

The dust used in the test describedamagraph 7.2.4.5.1. shall consist of
about 1 kg of dry quartz. The particle size disttibn shall be as follows:

(@) Passing 150m aperture, 104m wire diameter: 99 to 100 per cent;
(b)  Passing 105m aperture, 64m wire diameter: 76 to 86 per cent;
(c)  Passing 75m aperture, 52m wire diameter: 60 to 70 per cent.
Static test for straps

Strap strength test

Each test shall be carried out on tww samples of strap, conditioned as
specified in paragraph 6.7.4.

Each strap shall be gripped betweercidmaps of a tensile strength-testing
machine. The clamps shall be so designed as td &veakage of the strap at
or near them. The speed of traverse shall be 1@Dmm/min. The free
length of the specimen between the clamps of thehina at the start of the
test shall be 200 mm * 40 mm.

The tension shall be increased uméldtrap breaks and the breaking load
noted.

If the strap slips or breaks at or withD mm of either of the clamps, the test
shall be invalid and a new test shall be carriedoouanother specimen.

Samples out from straps, as referred tgpamagraph 3.2.3., shall be
conditioned as follows:

Room conditioning

The strap shall be kept for 24 + 1rfowm an atmosphere having a
temperature of 23 = 5° C and a relative humidityp0f+ 10 per cent. If the
test is not carried out immediately after conditim the specimen shall be
placed in a hermetically closed receptacle unéltést begins. The breaking
load shall be determined within five minutes afiemoval of the strap from
the conditioning atmosphere or from the receptacle.

Light conditioning

The provisions of Recommendation I96/802 (1978), shall apply. The
strap shall be exposed to light for the time nemss$o produce fading of
Standard Blue Dye No. 7 to a contrast equal to &¢adn the grey scale.

After exposure, the strap shall bet Kep a minimum of 24 hours in an
atmosphere having a temperature of 23°+ 5 °C arelative humidity of
50 + 10 per cent. The breaking load shall be detexdhwithin five minutes
after the removal of the strap from the conditigninstallation.
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7.2.5.2.3. Cold conditioning

7.2.5.2.3.1. The strap shall be kept for a minimafr24 hours in an atmosphere having a
temperature of 23 + 5 °C and a relative humiditp®tt: 10 per cent.

7.2.5.2.3.2. The strap shall then be kept for $0minutes on a plain surface in a low-
temperature chamber in which the air temperatur8dst 5 °C. It shall then
be folded and the fold shall be loaded with a we@f2 + 0.2 kg previously
cooled to -30 + 5°C. When the strap has been keyteru load for
30 + 5 minutes in the same low-temperature chamtber,weight shall be
removed and the breaking load shall be measurddnifive minutes after
removal of the strap from the low-temperature chamb

7.25.2.4. Heat conditioning

7.2.5.2.4.1. The strap shall be kept for 180 + 1utes in a heating-cabinet atmosphere
having a temperature of 60 + 5 °C and a relativaiblity 65 + 5 per cent.

7.2.5.2.4.2. The breaking load shall be determingdin five minutes after removal of
the strap from the heating cabinet.

7.2.5.2.5. Exposure to water

7.2.5.2.5.1. The strap shall be kept fully immer$ed 180 £ 10 minutes in distilled
water, at a temperature of 20 £ 5 °C, to whichagdrof wetting agent has
been added. Any wetting agent suitable for theefibeing tested may be
used.

7.2.5.2.5.2. The breaking load shall be determimitidin 10 minutes after removal of the
strap from the water.

7.2.5.2.6. Abrasion conditioning

7.2.5.2.6.1. The components or devices to be stdxunio the abrasion test shall be kept
for a minimum of 24 hours before testing in an apiwere having a
temperature of 23° + 5 °C and a relative humidityp0 + 10 per cent. The
room temperature during the testing shall be betwlég and 30 °C.

7.2.5.2.6.2. The table below sets out the generadidons for each test:

Table 8

Load (N Cycles per minute Cycles (No.)
Type 1 procedure 10+0.1 30+ 10 1,000+ 5
Type 2 procedure 5+ 0.05 30+ 10 5,000+ 5

Where there is insufficient strap to test over 82 of shift, the test may be
applied over a shorter length subject to a mininofirh00 mm.

7.2.5.2.6.3. Particular test conditions

7.2.5.2.6.3.1. Type 1 procedure: for cases wheee dinap slides through the quick
adjusting device. The 10 N load shall be verticalhd permanently applied
on one of the straps. The other strap, set ho@dlgnshall be attached to a
device, giving the webbing a back and forth moti®he adjusting device
shall be so placed that the horizontal strap of wiebbing remains under
tension (see Annex 5, figure 1).

7.2.5.2.6.3.2. Type 2 procedure: for cases wheegestrap changes direction in passing
through a rigid part. During this test, the angdé®oth webbing straps shall
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7.2.6.

7.2.7.

7.2.7.1.

7.3.
7.3.1.

7.3.2.

be as shown in Annex 5, figure 2. The 5 N loadIdt®permanently applied.
For cases where the strap changes direction mane timce in passing
through a rigid part, the load of 5N may be inseghso as to achieve the
prescribed 300 mm of strap movement through tigad part.

Conditioning test for adjusters mountedaliyeon a child restraint

Install the largest dummy for which the restragtintended, as if for the
dynamic test, including the standard slack as fipecin paragraph 7.1.3.5.
Mark a reference line on the webbing where the fBé of the webbing
enters the adjuster.

Remove the dummy and place the restraint in thelitoning rig shown in
figure 1, Annex 16.

The webbing shall be cycled for a total distancenof less than 150 mm
through the adjuster. This movement shall be shel at least 100 mm of
webbing on the side of the reference line towahésftee end of the webbing
and the remainder of the moving distance (appr@mf) on the integral
harness side of the reference line moves througladiuster.

If the length of webbing from the reference line ttee free end of the
webbing is insufficient for the movement descritazbve, the 150 mm of
movement through the adjuster shall be from théy faktended harness
position.

The frequency of cycling shall be 10 £ 1 cyclesimén with a velocity on
"B" of 150 £ 10 mm/sec.

Temperature test

The components specified in paragraph58.6.shall be exposed to an
environment over a water surface within a closedcep the environment
having a temperature of not less than 80 °C, foortinuous period of not
less than 24 hours and then cooled in an envirohimeving a temperature
not exceeding 23°C. The cooling period shall imratsly be followed by
three consecutive 24 hour cycles with each cyclapmtsing the following
consecutive sequences:

(&  An environment having a temperature of not tees 100°C shall be
maintained for a continuous period of 6 hours drid €nvironment
shall be attained within 80 minutes of commencenwnthe cycle;
then

(b)  An environment having a temperature of not mb@n 0°C shall be
maintained for a continuous period of 6 hours drid €nvironment
shall be attained within 90 minutes; then

(c)  An environment having a temperature of not nthem 23°C shall be
maintained during the remainder of the 24 houreycl

Certification of Test Bench Cushion.

The test bencteat cushion shall be certified when new to esthbhitial
values for impact penetration and peak deceleratiod then after every 50
dynamic tests or at least every month, whichevéréssooner, or before each
test if the test rig is used frequently.

The certification and measuring procedurball scorrespond to those
specified in the latest version of ISO 6487; theasuging equipment shall
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correspond to the specification of a data chanrgl & channel filter class
(CFC) 60.

Using the test device defined in Annex 14 to tRisgulation, conducts
3 tests, 150 + 5 mm from the front edge of the mrsbn the centre line and
at 150 £ 5 mm in each direction from the centre.lin

Place the device vertically on a flat rigid sudfadower the impact mass
until it contacts the surface and set the penetratnarker to the zero
position. Place the device vertically above the fssint, raise the mass
500 £ 5 mm and allow it to fall freely to make ingp@n the test bench seat
cushionsurface. Record the penetration and the decelaratinve.

7.3.3. The peak values recorded shall not devintadre than 15 per cent from the
initial values.

7.4. Registration of dynamic behaviour

7.4.1. In order to determine the behaviour of thenohy and its displacements, all

dynamic tests shall be registered according tddat@wing conditions:
7.4.1.1. Filming and recording conditions:
(@)  The frequency shall be at least 1000 framesgewnd,;

(b)  The test shall be recorded on video or digitsth carrier over at least
the first 300 ms.

7.4.1.2. Estimation of uncertainty:

Testing laboratories shall have and shall applycgdares for estimating
uncertainty of measurement of the displacementefdummy’s head. The
uncertainty shall be within + 25 mm.

Examples of international standards of such proeedwe EA-4/02 of the
European Accreditation Organization or ISO 5725419% the General
Uncertainty Measurement (GUM) method.

7.5. The measuring procedures shall corresponddeet defined in the latest
version of ISO 6487. The channel frequency clasd bl:

Table 9

Type of measurement CFGJF Cut-off frequency (&

Trolley acceleration 600 see ISO 6487Annex A

Belt loads 600 see ISO 6487Annex A

Chest acceleration 600 see ISO 6487Annex A

Head acceleration 1,000 1,650 Hz

Upper neck force 600

Upper neck moment 600

Chest deflection 600

The sampling rate should be a minimum of 10 titteschannel frequency
class (i.e. in installations with channel frequenchass of 1000, this
corresponds to a minimum sampling rate of 10,000pses per second per
channel).

51



ECE/TRANS/WP.29/2012/53

8.

8.1.

8.2.

8.3.

8.4.

9.1.

9.2.

9.2.1.

52

Test reports of type approval and of production
gualification

The test report shall record the results Iakats and measurements including
the following test data:

(@ The type of device used for the test (accet@rabr deceleration
device);

(b)  The total velocity change;

(c) The trolley speed immediately before impactyofdr deceleration
sleds;

(d)  The acceleration or deceleration curve durihghe velocity change
of the trolley and at least 300 ms;

(e)  The time (in ms) when the head of the dummyghea its maximum
displacement during the performance of the dyndest

) The place occupied by the buckle during théstagit can be varied;
(@)  Any failure or breakage;

(h)  The following dummy criteria: HIC, Head Acced¢éion 3ms, Upper
Neck Tension Force, Upper Neck Moment, Thorax CBhedtection;
and

0] The lap belt force.

If provisions relating to anchorages contaime@dinnex 6, Appendix 3, to this
Regulation have not been respected, the test repait describe how the
child restraint is installed and shall specify impot angles and dimensions.

When the child restraint is tested in a vehiot vehicle structure, the test
report shall specify the manner of attaching théicle structure to the
trolley, the position of the Child Restraint Systamd vehicle seat and the
inclination of the vehicle seat-back.

The test reports of type approval and of petidn qualification shall record
the verification of markings and of instructionsiostallation and use.

Production qualification

In order to make sure that the manufacturersduction system is
satisfactory, the Technical Service, which conddittee type approval tests,
shall carry out tests to qualify production in actznce with paragraph 9.2.

Qualifying the production of Child Restraints&ms

The production of each new approved type of CRidtraint System shall be
subjected to production qualification tests.

For this purpose, a random sample of 5 Child RégtSystems will be taken
from the first production batch.

The first production batch is considered to beptagluction of the first block
containing a minimum of 50 Child Restraint Systeaml a maximum of
5,000 Child Restraint Systems.

Dynamic tests for frontal and rear impact
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9.2.1.1. Five Child Restraint Systems shall beexttbf to the dynamic test described
in paragraph 7.1.3. The Technical Service that voredl the type approval
tests shall choose the conditions that producednidmeémum horizontal head
excursion during the type approval dynamic tests)ugling the conditions
described in paragraph 6.6.4.1.6.2. above. All five Child Restraint
Systems shall be tested under the same conditions.

9.2.1.2. For each test described in paragraph.2.2the injury criteria described in
paragraph 6.6.4.3.1.; and

For forward facing the head excursion describeghiragraph 6.6.4.4.1.1.;

For rearward facing and carrycots the head exposigecribed in
paragraph 6.6.4.4.1.2.1. and head excursion destnib6.6.4.4.1.2.2.;

Shall be measured.

9.2.1.3. The maximum head excursion results stwatipty with the following two
conditions:

9.2.1.3.1. No value shall exceed 1.05 L, and
X + S shall not exceed L
Where: L = the limit value prescribed
X = the mean of the values
S = the standard deviation of the values.

9.2.1.3.2. The injury criteria results shall complyith the requirements of
paragraph 6.6.4.3.1. and, in addition, the X + Sndd®n in
paragraph 9.2.1.3.1. shall be applied to the 3lipped injury criteria results
(as defined in para. 6.6.4.3.1.) and recordednfimrimation only.

9.2.2. Dynamic tests for lateral impact

9.2.3. Control of Markings

9.2.3.1. The Technical Service that conducted gpraval tests shall verify that the
markings conform to the requirements of paragraph 4

9.2.3.2. Control of Instructions on Installatiordathe Instructions for Use.

9.2.3.3. The Technical Service that conducted gpraval tests shall verify that the

instructions on installation and the instructionsr fuse conform to
paragraph 14.

10. Conformity of production and routine tests

The conformity of production procedures shall compith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/B&v.2), with
the following requirements:

10.1. Any Child Restraint System approved to thisgiation shall be so
manufactured as to conform to the type approved nhgeting the
requirements set forth in paragraphs 6. to 7. above

10.2. The minimum requirements for conformity obguction control procedures
set forth in Annex 120 this Regulation shall be complied with.
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10.3.

11.

11.1.

11.1.1.

11.1.2.

11.2.

11.3.

12.

12.1.

12.2.

13.

13.1.

14.

14.1.

The authority which has granted type approwal at any time verify the
conformity control methods applied in each produrctfacility. The normal
frequency of these verifications shall be twicesary

Modification and extension of approval of @hild
restraint system

Every modification of a child restraint shadl notified to the administrative
department which approved the child restraint. Te@artment may then
either:

Consider that the modifications made arékely to have an appreciable
adverse effect and that in any case the childaieststill complies with the
requirements; or

Require a further test report from the Técdl Service responsible for
conducting the tests.

Confirmation or refusal of approval, specifyithe alterations, shall be
communicated by the procedure specified in pardgBap. above to the
Parties to the Agreement applying this Regulation.

The competent authority issuing the extengibrapproval shall assign a
series number for such an extension and informetifethe other Parties to
the 1958 Agreement applying this Regulation by meafna communication
form conforming to the model in Annex 1 to this Ridion.

Penalties for non-conformity of production

The approval granted in respect of a childtragnt pursuant to this
Regulation may be withdrawn if a child restraintabeg the particulars
referred to in paragraph 5.4. fails to pass theloem checks described in
paragraph 9. or does not conform to the type agutov

If a Party to the Agreement which appliess tRiegulation withdraws an
approval it has previously granted, it shall foritwso notify the other
Contracting Parties applying this Regulation by ngeaf a communication
form conforming to the model in Annex 1 to this REgion.

Production definitely discontinued

If the holder of the approval completely e=a® manufacture a specific type
of child restraint under this Regulation, he sfiabrm thereof the authority
which granted the approval. Upon receiving thevate communication, that
authority shall inform the other Parties to the @gment which apply this
Regulation by means of a communication form confogrto the model in
Annex 1 to this Regulation.

Information for users

Each child restraint shall be accompaniedbiructions in the language of
the country where the device is sold with the fellty content:
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14.2. Instructions on installation shall include following points:

14.2.1. For "i-Size" category Child Restraint Sys¢ethe following label shall be
clearly visible on the exterior of the packing:

Notice

This is an"i-Size" Child Restraint System. It is approved to Regutafido. X], for use in
"i-Size compatible" vehicle seating positions adiéated by vehicle manufacturers in the
vehicle users’ manual.

If in doubt, consult either the child restraint méacturer or the retailer.

14.2.2.

14.2.3.

14.2.4.

14.2.5.

14.2.6.

14.2.7.

14.2.8.

For "Specific vehicle ISOFIX" category GhRestraint Systems information
on the applicable vehicle shall be clearly visibtethe point of sale without
removing the child restraint from its packing;

The child restraint manufacturer shall evinformation on the exterior
packaging as to the address to which the custoaremcite to obtain further
information on fitting the child restraint in spgcicars;

The method of installation illustrated bwofographs and/or very clear
drawings;

the user shall be advised that the riggeh& and plastic parts of a child
restraint shall be so located and installed thel tare not liable, during
everyday use of the vehicle, to become trappedrpweable seat or in a door
of the vehicle;

The user should be advised to use carsygsipendicular to the longitudinal
axis of the vehicle;

In the case of rearward facing Child Réstraystems the customer shall be
advised not to use them in seating positions whegee is an active frontal
airbag installed. This information shall be cleavlgible at the point of sale
without removing the packaging;

For "i-Size Special Needs Restraints" tbowing information shall be
clearly visible at the point of sale without renmoyithe child restraint from
its packing:

This "i-Size Special Needs Restraint" is designedjive extra support to children wh
have difficulty in sitting correctly in conventiohaeats. Always consult your doctor
make sure that this restraint system is suitabilgdar child.

o O

14.3.
14.3.1.

14.3.2.

14.3.3

The instructions for use shall include théofeing points:

The "Size range" and the maximum occupagsnior which the device is
intended:

The method of use shall be shown by phefigg and/or very clear
drawings. In the case of seats that can be usddfbovard and rearward
facing, clear warning shall be given to keep thdldCRestraint System
rearward facing until the child's age is greatemtla stated limit, or some
other dimensional criterion is exceeded,;

For forward facing Child Restraint Systehe following information shall
be clearly visible on the exterior of the packing:

"IMPORTANT - DO NOT USE FORWARD FACING BEFORE TH
CHILD'S AGE EXCEEDS 15 months (Refer to instructyn
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14.3.4.
14.3.5.

14.3.6.
14.3.7.

14.3.8.
14.3.9.

14.3.10.

14.3.11.

14.3.12.

14.3.13.
14.3.13.1.
14.3.13.2.

14.3.14.

14.3.15.

15.

The operation of the buckle and adjustengiaks shall be explained clearly;

It shall be recommended that any strapditglthe restraint to the vehicle

should be tight, that any support-leg should be&dntact with the vehicle
floor, that any straps restraining the child shobéd adjusted to the child's
body, and that straps should not be twisted;

The importance of ensuring that any lagpsts worn low down, so that the
pelvis is firmly engaged, shall be stressed;

It shall be recommended that the deviceldhoe replaced when it has been
subject to violent stresses in an accident;

Instructions for cleaning shall be given;

A general warning shall be given to the gsecerning the danger of making
any alterations or additions to the device withdoé approval of the
competent authority, and a danger of not followalgsely the installation
instructions provided by the child restraint mamtidger;

When the chair is not provided with aitextover, it shall be recommended
that the chair should be kept away from sunligtiieowise it may be too hot
for the child's skin;

It shall be recommended that childrenreokleft in their Child Restraint
System unattended;

It shall be recommended that any luggagetleer objects liable to cause
injuries in the event of a collision shall be prdpeecured.

It shall be recommended that:
The Child Restraint Systshall not be used without the cover;

The Child Restraint System cover shooldbe replaced with any other than
the one recommended by the manufacturer, becaaseotfer constitutes an
integral part of the restraint performance.

There shall be provisions made so thainfteuctions can be retained on the
child restraint for its life period or in the veldchandbook in the case of
built-in restraints.

For an i-Size Child Restraint System, uker shall also be referred to the
vehicle manufacturer's handbook.

Names and addresses of technical services
responsible for conducting approval tests and of
administrative departments

The Parties to the 1958 Agreement applying thisguRgion shall
communicate to the United Nations Secretariat #wmes and addresses of
the technical services responsible for conductipgreval tests and of the
administrative departments which grant approval d@oadwhich forms
certifying approval or extension or refusal or withwal of approval, or
production definitely discontinued, issued in otbeuntries, are to be sent.
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Annexes

Annex 1

Communication
(Maximum format: A4 (210 x 297 mm)

issued by: Name of administration:

concerningt APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of restraining devices for child occupants of poweven vehicles, pursuant to Regulation

NO. XXXX.
Approval NO.: ..., Extension.No...............
1.1. Forward-facing child restraint/rearward-facichild restraint/lateral-facing
child restraint
1.2 Integral/partial/booster cushion;
1.3. Belt type:
(adult) three-point belt
(adult) lap belt
special type belt/retractor;
1.4. Other features: chair assembly/impact shield.............cccccceeiviiiiii e,
2. Trade NAamMe OF MATK ......oooiiiiiiiii e
Manufacturer's designation of the child restrain.............ccccccceeeviiiiiiinins
4. MaNUFACTUIEI'S NAMIE ......ooiiiiiiiitt s ettt e e ee e e e s e e eneee s

Distinguishing number of the country which haarged/extended/refused/withdrawn approval (see
approval provisions in the Regulation).
2 Strike out what does not apply.
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© © N o v

11.
12.

13.
14.
15.
16.
17.

Submitted for approval ON ..o
Technical Service conducting approval testS......coeoiieeiiieeiieeiiees
Type of device: deceleration/acceleration

Date of test report issued by that ServiCe.mm..oovveieeeeeeeii e
Number of test report issued by that SEerviCe.........oocvvviiieiiiiiiiie e

Approval granted/extended/refused/withdravior size range x to x for
i-Size specific vehicle or for use as a "special sedtraint”, position in
vehicle

I [0 4 1= LU

The following documents, bearing the approvainber shown above, are
attached to this communication:

(a) Drawings, diagrams and plans of the child edsty including any
retractor, chair assembly, impact shield fitted,;

(b)  Drawings, diagrams and plans of the vehicleicstre and the seat
structure, as well as of the adjustment system thadattachments,
including any energy absorber fitted,;

(c) Photographs of the child restraint and/or viehstructure and seat
structure;

(d) Instructions for fitting and use;

(e) List of vehicle models for which the restramintended.
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Annex 2

Arrangements of the approval mark

a/3 i-Size
B a/sl.  40cm —70cm /< 24kg
a a/{ P a/s a=gmmmin.
002439

The Child Restraint System bearing the above agnmark is a device capable of being
fitted in anyi-size compatible vehicle and of being used for @leed-70cm size range and

mass limit of 24kg; it is approved in France (ERder the number 00xxx. The approval
number indicates that the approval was granteddoradance with the requirements of the
Regulation concerning the approval of enhancedddRéstraint Systems used onboard of
motor vehicles as amended by the 00 series of amemis.

a/s§  Specific Vehicle ISOFIX
a/al  40cm —70cm / < 24kg

Q

a/zji T a/3 a=8mmmin.

002450

The Child Restraint System bearing the above agbrmark is a device not capable of
being fitted in every vehicle and of being used tfee 40cm to 70cmsize range and mass
limit of 24kg; it is approved in France (E2) undée number 002450. The approval
number indicates that the approval was granteddoralance with the requirements of the
Regulation concerning the approval of Specific gehiSOFIX Child Restraint Systems
used onboard of motor vehicles as amended by tlse@8s of amendments.

Note The approval number and additional symbol(s)Idbeliplaced close to the circle and
either above or below the "E" or to left or rightib The digits of the approval number

shall be on the same side of the "E" and orientethé same direction. The additional

symbol(s) shall be diametrically opposite the appteumber. The use of Roman numerals
as approval numbers should be avoided so as teprany confusion with other symbols.
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Annex 3

Arrangement of apparatus for dust resistance test

o
o
0
retractor
cycling attachment
‘ < dust collector
o
o
B I
retractor
250
400
orifice
valve and filter
dust air

"

-

X

X

N—1
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Annex 4

Corrosion test

1.2.

1.3.

1.4.

2.2.

2.3.

2.4.

3.2.

Test apparatus

The apparatus shall consist of a mist chambesalt solution reservoir, a
supply of suitably conditioned compressed air, awemore atomizing
nozzles, sample supports, provision for heatingctmember, and necessary
means of control. The size and detailed constmaticthe apparatus shall be
optional, provided that the test conditions are.met

It is important to ensure that drops of solutaccumulated on the ceiling or
cover of the chamber do not fall on test samples.

Drops of solution which fall from test sampksll not be returned to the
reservoir for respraying.

The apparatus shall not be constructed of nm#ethat will affect the
corrosiveness of the mist.

Location of test samples in the mist cabinet

Samples, except retractors, shall be supportsdspended between 15° and
30° from the vertical and preferably parallel te tprincipal direction of
horizontal flow of mist through the chamber, basgmbn the dominant
surface being tested.

Retractors shall be supported or suspendedtiatathe axes of the reel for
storing the strap shall be perpendicular to theqggpal direction of horizontal
flow of mist through the chamber. The strap openrimghe retractor shall
also be facing in this principal direction.

Each sample shall be so placed as to pered $ettling of mist on all
samples.

Each sample shall be so placed as to preedinsaution from one sample
dripping on to any other sample.

Salt solution

The salt solution shall be prepared by dissght + 1 parts by mass of
sodium chloride in 95 parts of distilled water. Thalt shall be sodium
chloride substantially free of nickel and copped aontaining not more than
0.1 per cent of sodium iodide and not more than {8 cent of total
impurities in the dry state.

The solution shall be such that, when atomae36°C, the collected solution
is in the pH range of 6.5to 7.2.

Compressed air

The compressed air supply to the nozzle oeleezfor atomizing the salt
solution shall be free of oil and dirt, and main&d at a pressure between
70 kN/nf and 170 kN/rh
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5.2.

Conditions in the mist chamber

The exposure zone of the mist chamber shathdatained at 35 + 5°C. At
least two clean mist collectors shall be placediwithe exposure zone, so
that no drops of solution from the test samplesay other sources are
collected. The collectors shall be placed neatesesamples, one as near as
possible to any nozzle and one as far as posgitme &ll nozzles. The mist
shall be such that, for each 80%ai horizontal collecting area, from 1.0 to
2.0 ml of solution per hour, when measured overamerage of at least
16 hours, is collected in each collector.

The nozzle or nozzles shall be directed ofldifso that the spray does not
impinge directly on the test samples.
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Annex 5

Abrasion and microslip test

Figure 1
Procedure type 1

/Ay

total travel:
300+ 20 mm

protective strap
for inner bar

support

Example a

D S —
total travel:
300+ 20 mm

rotating pin

lower stop

Example b
Examples of test arrangements corresponding
to the type of adjusting device
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Figure 2
Procedure type 2

-5 "
TR, il
tatal travel:
300+ 20mm
straps in horizontal plane
v
Test in the buckle F=5+005HM
A
<>
total travel:
300+ 20 mm
/
/
/
e s s — - — -

Test in a quide or pulley
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Figure 3
Microslip Test

Total travel: 300 £ 20 mm

g
£ £
o E
o
N
adjusting
device
adjusting |
device
/' N strap attached
by stitching

taut position slack position

The load of 50 N on the testing device shall beie@ty guided in such a
way as to prevent load-swing and twisting of thayst

The attaching device shall be fixed to the loa8®N in the same manner as
in the vehicle.
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Annex 6

Description of trolley

1. Trolley

1.1. For tests on child restraints, the trolleyrgiag the seat only, shall have a
mass greater than 380 kg. For tests on Child Rest@ystems in the
"specific vehicle’ ISOFIX" category, the trolley thi the attached vehicle
structure shall have a mass greater than 800 kg.

2. Calibration screen

2.1 A calibration screen shall be attached firtalythe trolley with a movement
limit line plainly marked on it to enable complianwith forward movement
criteria to be determined from photographic records

3. Test bench

3.1. The test bench shall be constructed as follows

3.1.1. a rigid back, fixed, dimensions of which aigen in Appendix 1 to this
annex;

3.1.2. rigid seating, dimensions of which are giwemppendix 1 to this Annex.
The rear part of the seating is made from a ripieles metal,. The front part
of the seating is also made of a 20 mm diametes;tub

3.1.3. for access to the ISOFIX anchorage systegraniogs shall be made at the
rear of the test bench seat cushion, as presciibefippendix 1 to this
Annex,;

3.1.4. the width of the test bench shall be 800 mm;

3.1.5. the back and the seating shall be covergd molyurethane foam, the
characteristics of which are given in Table 1. Thaensions of the cushion
are given in Appendix 1 to this annex;

Table 1

Standard Value Unit

Density EN ISO 845 68-74 Kg/m3

Compression EN I1SO 3386/1 13 kPa

Resistance (40%

compression)
Indentation Load EN ISO 2439B 500 (+/15%) N
Deflection (ILD) (40%

compression)

Tensile strenght EN ISO 1798 150 kPa

Ultimate EN ISO 1798 120 %

Elongation

Compression set EN ISO 1856 3 %

(22hr/50%/70°C)
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3.1.6. The polyurethane foam shall be covered itbun shade cloth, made of
poly-acrylate fibre, the characteristics of whick given in Table 2.

Table 2

Specific mass (g/f) 290

Breaking strength according to DIN 53587 on tescapen 50 mm wide:

lengthwise (kg): 120

breadth wise (kg): 8(

3.1.7. Covering the test bench seat cushion and ti& bench seat

back cushion

3.1.7.1. The test bench seat cushion is producedobua square foam block
(800 x 575 x 135 mm) in such a way (see figure 1Appendix 1 to this
Annex) that its shape resembles the shape of tmai@ium bottom-plate
specified in figure 2 of Appendix 1 to this Annex.

3.1.7.2. Six holes are drilled in the bottom-platerder to fasten it to the trolley with
bolts. The holes are drilled alongside the longéd¢ of the plate, three on
each side, their position being dependent on thmstoaction of the trolley.
Six bolts are put through the holes. It is recomdeeito glue the bolts on the
plate with an appropriate adhesive. Afterwards, liblis are fastened with
nuts.

3.1.7.3. The cover material (1250 x 1200 mm, sgaré 3 of Appendix 1 to this
Annex) is cut across the width in such a way thas inot possible for the
material to overlap after covering. There shouldabgap of about 100 mm
between the edges of the cover material. Therefe@renaterial has to be cut
at about 1200 mm.

3.1.7.4. The cover material is marked with two $inghich run across the width.
They are drawn 375 mm from the centreline of thevecomaterial
(see figure 3 of Appendix 1 to this Annex).

3.1.7.5. The test bench seat cushion is placediemkiwn on the cover material with
the aluminium bottom-plate on top.

3.1.7.6. On both sides the cover material is dtegtauntil the lines drawn on it match
the edges of the aluminium bottom-plate. At eaclit Ipwsition, small
incisions are made and the cover material is puiest the bolts.

3.1.7.7. At the position of the grooves in the bottplate and in the foam, the cover
material should be incised.

3.1.7.8. The cover is glued to the aluminium plsitd flexible glue. The nuts have to
be removed before gluing.

3.1.7.9. The flaps on the side are folded ontgthte and are glued as well.
3.1.7.10. The flaps in the grooves are folded msidd taped with a strong tape.
3.1.7.11. The flexible glue has to dry for at leEthours.

3.1.7.12. The test bench seat-back cushion is edvier exactly the same way as the
test bench seat cushion, only the lines on thercmeerial (1250 x 850 mm)
are drawn 333 mm apart from the centreline of tlagenial.
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3.1.8.

3.2.
3.2.1.

3.2.2.

3.2.3.

Figure 1

Line Cr is coincident with the intersectiame between the top plane of the
test bench seat cushion and the front plane oftélsé bench seat-back
cushion.

Test of rearward-facing devices

A special frame shall be fitted on the &yplin order to support the child
restraint systeras shown in figure 1.

A steel tube shall be attached firmly tottiodey in such a way that a load of
5,000 + 50 N applied horizontally to the centrethaf tube does not cause a
movement greater than 2 mm.

The dimensions of the tube shall be: 500xx.90 mm.

Arrangements for testing a rearward —facing device

Steel tube
500 x @100 x @90

380

Dimension in mm

3.3.
3.3.1.

3.3.1.1.

3.3.1.2.

3.3.1.3.

Trolley floor pan

The floor pan of the trolley shall be cousted of a flat sheet of metal of
uniform thickness and material, see figure 2 of équtix 3 to this Annex.

The floor pan shall be rigidly mountedtba trolley. The height of the floor
pan relative to the Cr axis projection point, disien' in Annex 6

Appendix 2 figure 2, shall be adjusted to meet trguirements of
paragraph 7.1.4.1.9.

The floor pan shall be designed so thatsiirface hardness should not be
below 120 HB, according to EN ISO 6506-1:1999.

The floor pan shall withstand an appliedigal concentrated load of 5 kN
without causing a vertical movement greater thann2 referring to Cr axis
and without any permanent deformation occurring.

! The dimension shall be of 210 mm with an adjustmange of: 70 mm.
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3.3.1.4. The floor pan shall have a surface roughmet exceeding Ra 6,3 according
to ISO 4287:1997.

3.3.1.5. The floor pan shall be designed so thatpeomanent deformation is
occurring after a dynamic test of a Child Restr&gstem, according to this
Regulation.

4. Stopping device

4.1. The device consists of two identical absorbsosnted in parallel.

4.2 If necessary, an additional absorber shalidel for each 200 kg increase in
nominal mass. Each absorber shall comprise:

4.2.1. An outer casing formed from a steel tube;

4.2.2. A polyurethane energy-absorber tube;

4.2.3. A polished-steel olive-shaped knob penetgatito the absorber; and

4.2.4. A shaft and an impact plate.

4.3. The dimensions of the various parts of thisoder are shown in the diagram

reproduced in Appendix 2 to this Annex.

4.4, The characteristics of the absorbing materialgiven in table 3 and table 4
of this Annex.

4.5. The stopping device assembly shall be maietaior at least 12 hours at a
temperature between 15 ° and 25 °C before beind fmethe calibration
tests described in Annex 7 to this Regulation. $topping device shall, for
each type of test, meet the performance requiresriaitt down in Annex 7,
Appendices 1 and 2. For dynamic tests of a chiktraet, the stopping
device assembly shall be maintained for at leasth@@rs at the same
temperature, to within + 2 °C, as that of the calilon test. Any other device
giving equivalent results can be accepted.

Table 3
Characteristics of the absorbing material "A"?

(ASTM Method 2000 (1980) unless otherwise stated)

Shore hardness A: 88 + 2 at 20 £ 5 °C temperature
Breaking strength: R 300 kg/c
Minimum elongation: A 400 per cent

Module at 100 per cent elongation: 70 kg/cnt
Module at 300 per cent elongation: 130 kg/cm

Low temperature brittleness (ASTM 5 hours at - 55 °C
Method D 736):

Compression set (Method B): 22 hours at 70 °45 per cent
Density at 25 °C: 1.08t01.12

The address to obtain the relevant ASTM standardsSTM, 1916 Race Street, Philadelphia, USA
PA 19 103.
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(ASTM Method 2000 (1980) unless otherwise stated)

Ageing in air (ASTM Method D 573
(1981)):

70 hours at 100 °C: Shore hardness: max. variati®n
breaking strength: decrease < 10 per cent,of R
elongation: decrease < 10 per cent gf A

weight: decrease < 1 per cent

Immersion in oil (ASTM Method D 471
(2979) Qil No. 1):

70 hours at 100 °C: Shore hardness: max. variatién
breaking strength: decrease < 15 per cent,of R
elongation: decrease < 10 per cent gf A
volume: swelling < 5 per cent

Immersion in oil (ASTM Method D 471
(1979) Qil No. 3):

70 hours at 100 °C: breaking strength: decrease pet cent of R
elongation: decrease < 15 per cent gf A

volume: swelling < 20 per cent
Immersion in distilled water:
1 week at 70°C: breaking strength: decrease < B6eye of R

elongation: increase < 20 per cent gf A

Table 4
Characteristics of the Absorbing Material "B"

ASTM Method 2000 (1980) unless otherwise stated

Shore hardness A: 88 + 2 at 20 + 5 °C temperature
Breaking strength: R 300 kg/cr
Minimum elongation: A 400 per cent

Module at 100 per cent elongation: 70 kg/cnt
Module at 300 per cent elongation: 130 kg/cm

Low temperature brittleness (ASTM 5 hours at - 55 °C
Method D 736):

Compression set (Method B): 22 hours at 70 45 per cent
Density at 25 °C: 1.08t01.12

Ageing in air (ASTM Method D 573

(1981)):
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ASTM Method 2000 (1980) unless otherwise stated

70 hours at 100 °C: Shore hardness: max. varigtién
breaking strength: decrease < 15 per cent,of R
elongation: decrease < 10 per cent gf A

volume: swelling < 5 per cent

Immersion in oil (ASTM Method D 471
(1979) Oil No. 3):

70 hours at 100 °C: breaking strength: decrease pel cent of R
elongation: decrease < 15 per cent gf A

volume: swelling < 20 per cent
Immersion in distilled water:
1 week at 70°C breaking strength: decrease < 36qrarof R

elongation: increase < 20 per cent gf A
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Annex 6

Appendix 1

Figure 1
Dimensions of the test bench and the test bench seashions
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Figure 2
Dimensions of the aluminium bottom-plate
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Dimensions of the aluminium backrest-plate
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Dimensions of the cover material

Figure 4
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Annex 6
Appendix 2

Arrangement and use of anchorages on the test ftey

1. The anchorages shall be positioned as showreifigure below.

2. Child restraints in the i-Size "universal”, "sffie" and "restricted" categories
shall use the following anchorage points: H1 and H2

3. For testing of child restraints with top tethidre anchorage or G; shall be
used.

4. In the case of child restraints utilising a supeg, the Technical Service

shall select the anchorages to be used accordipgregraph 3 above and
with the support-leg adjusted as specified in paly 7.1.3.6.3.

5. The structure carrying the anchorages shallidid. rThe upper anchorages
shall not be displaced by more than 0.2 mm in tegitudinal direction
when a load of 980 N is applied to them in thaéclion. The trolley shall be
so constructed that no permanent deformation sieallr in the parts bearing
the anchorages during the test.
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Figure 1
Top View — Bench with (Tolerance general: +2)

Figure 2
Side View — Bench with anchorages (Tolerance genéra?2)
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Annex 6
Appendix 3

Definition of side impact door

1. Door panel Definition
The dimension and initial position of the impaciodeelative to the bench
are described in the following figures.

The stiffness and strength of the door panel sbellsufficient to avoid
excessive oscillation or significant deformatiomidg lateral dynamic test.

Figure 1
Door panel geometry and position at TO — Top View
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Figure 2
Door panel Geometry — Side View

Figure 3
Door panel approximate maximum intrusion — Side Viev (For information)

2. Panel padding specification

2.1. General

The door panel is padded with 55 mm padding matgianex 6 Appendix 3
Figure 1), which has to comply with the performandéeria as described in
Annex 6 Appendix 3 paragraph 2.3. realised in &desup as described in
Annex 6 Appendix 3 paragraph 2.2.

2.2. Test procedure for the assessment of pandingdaterial

The test set up consists of a simple drop tesgusispherical head form. The
spherical head form has a diameter of 150 mm améss of 6 kg (0.1 kg).
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The impact speed is 4 m/s (+ 0.1 m/s). The instniat®n should allow the
assessment of the time of first contact betweerintpactor and the sample
as well as the head form acceleration at least ifectibbn of impact
(Z-direction).

The material sample should have the dimensions06f X 400 mm. The
sample should be impacted in its centre.

2.3. Performance criteria for the padding material
The time of first contact between sample materal dead form (t0) is 0 ms.
The impactor acceleration shall not exceed 58 g.

Figure 4

Corridor for the padding material
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Key

1- Upper limit of 58 g

2- Lower limit for the maximum peak at 53 g (111® ms)

3- Upper limit for the decline of acceleration @ %t 20,5 ms to 10 g at 21,5 ms)
4- Lower limit for the decline of acceleration (&t 20 ms to 7 g at 21 ms)
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Annex 7

Curve of trolley's deceleration or accelerationas function of
time

In all cases the calibration and measuring proeeshall correspond to those defined in
the International Standard ISO 6487; the measueiqgipment shall correspond to the
specification of a data channel with a channeldfesgy class (CFC) 60.
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Annex 7

Appendix 1 — Frontal impact
Curve of trolley's deceleration or accelerationfuemtion of time

Frontal Impact — Test Pulse 1

Definition of the different curves

Time (ms) Acceleration (¢ Acceleration (¢
Low corridor High corridor

0 - 10

20 0 -

50 20 28

65 20 -

+80 - 28

100 0 -

120 - 0

The additional segmentapplies only for the accétarasled
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Annex 7

Appendix 2 — Rear impact
Curves of trolley's deceleration or acceleratamfunction of time

Rear impact — Test Pulse 2

Definition of the different curves

82

Time (ms) Acceleration (¢ Acceleration (¢
Low corridor High corridor

0 - 21

10

10 7 -

20 14 -

37 14 -

52 7 -

52

70 - 21

70 - 0

The additional segment applies only for the acedien sled
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Annex 7

Appendix 3—Lateral impact
Curve of relative velocity between trolley and dpanel as function of time

Lateral Impact — Test velocity corridor 3

—e— Lower corridor

4
\ \ —&— Upper corridor
3

0 T T T T T 1
0 10 20 30 40 50 60 70 80

Definition of the different curves

Time (Ms) Door Bench Door Bench
Relative Velocity (m/s) Relative Velocity (m/s)

Lower corridor Upper corridor

0 6.375 7.25

15 55 -

18 - 6.2

60 0 -

70 - 0

Remark The corridor shall be defined on experiencesspective test labs.
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Annex 7

84

Appendix 4

1. Door panel Definition
The door panel geometry shall be in line with teadh definition.
Drawing to describe the door will be proposed imeliwith the NPACS
Bench.

2. Panel padding specification

2.1 General
The impacting surface of the door panel shall beredp covered with a
padding material 55 mm in thickness. The matermlllscomply with the
performance criteria specified in paragraph 2.3haf appendix when tested
in accordance with paragraph 2.2 of this appendix.
A material combination that has been found to ntkese requirements in
detailed in paragraph 2.4 of this appendix.

2.2. Test procedure for the assessment of pandingdaterial
The test set up consists of a simple drop tesgusispherical head form. The
spherical head form has a diameter of 150 mm améss of 6 kg (£0.1 kg).
The impact speed is 4 m/s (+ 0.1 m/s). The instniat®n should allow the
assessment of the time of first contact betweerintipactor and the sample
as well as the head form acceleration at least ifection of impact
(Z-direction).
The material sample should have the dimensions06f X 400 mm. The
sample should be impacted in its centre.

2.3. Performance criteria for the padding material

The time of first contact between sample matenal aead form (t0) is 0 ms.

The impactor acceleration shall not exceed 58 g.
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Figure B.1
Corridor for the padding material
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Key

1- Upper limit of 58 g

2- Lower limit for the maximum peak at 53 g (111® ms)

3- Upper limit for the decline of acceleration (@ %t 20,5 ms to 10 g at 21,5 ms)
4- Lower limit for the decline of acceleration (&t 20 ms to 7 g at 21 ms)

2.4. Example of material meeting the test requimasie

Rubber cell foam Polychloropren CR4271 measuringn88 in thickness
attached to the door panel structure to which sh@ih be attached a
subsequent layer of Styrodur C2500 20 mm in thiskn&he Styrodur needs
to be replaced after each test.
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Annex 8

Description of dummies

1.2.
1.2.1.

1.2.2.

3.2.

3.3.

3.4.

86

General

The dummies prescribed in this Regulationdascribed in this Annex, in
technical drawings held by Humanetics Innovativéugans Inc. and in the
user manuals delivered with the dummies.

Alternative dummies may be used provided that:

their equivalence can be demonstrated tcs#lisfaction of the competent
authority, and

their use is recorded in the test reporty anthe communication form
described in Annex 1 to this Regulation.

Description of the Dummies

The dimensions and masses of the Q0, Q1, @QB5Q6 and Q10 dummies
described below are based on the anthropometr@tbf jger centile children
aged 0, 1, 1.5, 3, 6 and 10.5 years respectively.

The dummies consist of a metal and plastitete covered with plastic
skinned foam parts to complete body components.

Construction
Head

The head is largely made from synthetics. The heaity is large enough to
allow use of several instruments, including linaecelerometers and angular
velocity sensors.

Neck

The neck is flexible and allows shear and bendmgli directions. The

segmented design allows a realistic rotational Wiela The neck is

equipped with low stretch neck-cord in order toverg excessive elongation.
The neck-cord is also designed to act as a safaty m case of rubber
failure. A six channel load cell can be mountedhat neck-head and neck-
torso interface. The QO0, Q1 and Q1.5 cannot accatateothe load cell

between neck and torso.

Thorax

The thorax of the child is represented by a simigjlecage. The deformation
can be measured with a string potentiometer in @Qd 1.5 and an
IR-TRACC sensors in Q3, Q6 and Q10. The shoulderscannected with a
flexible joint to the thorax, allowing deformatidorwards.

Accelerometers can be mounted on the spineetsure linear accelerations.
The QO thorax has a simplified layout with an imeggoam part for the
complete torso.
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3.5.

3.6.

3.7.

3.8.

3.9.

Abdomen

The abdomen is foam covered with skin. Biomechardesa from children
has been used to determine the required stiffiHss. Q0 abdomen has a
simplified layout with an integral foam part foretkomplete torso.

Lumbar spine

The lumbar spine is a flexible rubber column, whiglows shear and
bending in all directions. A six channel load a&lh be mounted between the
lumbar spine and the pelvis, except for the QO.

Pelvis

The pelvis is constructed from a iliac-sacrum bpad covered with a plastic
flesh outer contour simulation. In the bone parhegable hip joints are
inserted. An accelerometer array can be mountatiénpelvis. Special hip
joints are available that allow to position the doynin a standing position.
The QO pelvis has a simplified layout with an imdgfoam part for the
complete torso.

Legs

The legs are constructed with metal reinforcedtjgld®nes cover with PVC
skinned foam parts that represent the upper andrléiesh. The knee joints
can be locked in any position. This feature can used to facilitate

positioning the dummy in a standing position. (Ntbtat the dummy does not
have the ability to stand without external suppofthe QO legs have a
simplified layout with one integral part per legthvi fixed angle at the knee.

Arms

The arms are constructed with plastic bones covtér RVC skinned foam
parts that represent the upper and lower flesh.eli@w joints can be locked
in any position. The QO arms have a simplified leywith one integral part
per leg with a fixed angle at the knee.
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4, Main characteristics
4.1. Mass
Table 1

Q-dummy mass distributions

Q10 Design
Q0 Q1 Q1.5 Q3 Q6 targets
Mass in [kg]

Head + Neck 1.10+0.10 2.41+0.10 2.80+£0.10 3.17+0.10 3.94+0.10 .194
(incl. acc.
mount)
Torso (incl. 1.50+0.15 4.21+0.25 4.74+0.25 6.00+£0.30 9.07+0.40 4.848
acc. mount (incl. suit)
and chest '
deflection
sensor)
Legs 0.58+0.06 1.82+0.20 2.06+£0.20 3.54+0.10 6.90+£0.10 2.5
(together)
Arms 0.28+0.03 0.89+0.20 1.20+0.20 1.48+0.10 2.49+0.10 .004
(together)
Suit 0.27+0.05 0.27+0.05 0.30+0.05 0.40+0.10 0.5830 (see torso)

Total 3.73+£0.39 9.6+0.80 11.10+£0.80 14.59+0.70 220380 35.54
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4.2, Principal dimensions

Figure 2
Main dimensions of dummy
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Table 2
Q-dummy dimensions

Q10
(design
No. Qo0 Q1 Q1.5 Q3 Q6  targets)
Dimensions in mm

17 seating height

(head tilted forward) 35549 479+9 49949 544+9 601+% 74819
18  shoulder height

(sitting) 225+7 29847 30917 32917 362+7 4737

Stature

(head tilted forward) - 74019 800+9 985+9 1143+9 < 1443+9
5

Chest depth - 11445 11345 14645 14145 17145
15

Shoulder width 2307 227+7 2277 2597 305+7 338+7
12

Hip width - 191+7 194+7 200+7 223+7 2707
1 Back of buttocks to

front of knees 13045 21145 23515 30515 36615 48815
2 Back of buttocks to

popliteus - 16145 18515 25315 29915 41815
21

Thigh height, sitting 69 72 79 92 114

Height of spacer

device for positioning

of dummy 229+2 237+2 250+2 270+2 359+2
1. Adjustments of joints

Joints should be adjusted according to procedureduded in the
Q- dummy manuafs

2. Instrumentation

Instrumentation in the Q family of dummies shallibstalled and calibrated
according to procedures contained in the Q-dummiyuals?

See section 7.1.3.5.2.2: Height of spacer deVicgyéd board or similar flexible device) equals
shoulder height sitting minus thigh height sitting.
[The technical specifications and detailed drawiofjQ-dummy, and the technical specifications for
its adjustment for the tests of this Regulationdeposited on the website of the UNECE, Palais de

Nations, Geneva, Switzerland.]
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Annex 9

Frontal impact test against a barrier

1.1.

1.2.

1.3.

1.4.

1.4.1.

1.4.2.

1.4.3.

1.4.4.

1.5.

Testing ground

The test area shall be large enough to accommag@tein-up track, barrier
and technical installations necessary for the . last part of the track, for
at least 5 m before the barrier, shall be horizpfiet and smooth.

Barrier

The barrier consists of a block of reinforced gete not less than 3 m wide
at the front and not less than 1.5 m high. Theid®arhall be of such
thickness that it weighs at least 70 tonnes. Thatfface shall be vertical,
perpendicular to the axis of the run-up track, aogered with plywood
boards 20 £+ 1 mm thick in good condition. The larrshall be either
anchored in the ground or placed on the ground,withecessary, additional
arresting devices to limit its displacement. A barrwith different
characteristics, but giving results at least equadinclusive, may likewise be
used.

Propulsion of the vehicle

At the moment of impact, the vehicle shall no lendgpe subjected to the
action of any additional steering or propelling idevor devices. It shall reach
the obstacle on a course perpendicular to thesamiliwall; the maximum

lateral disalignment permitted between the vertigatian line of the front of

the vehicle and the vertical median line of thdisioin wall is + 30 cm.

State of the vehicle

The vehicle under test shall either bedittéth all the normal components
and equipment included in its unladen service weigh be in such a

condition as to fulfil this requirement in so fas éhe components and
equipment of concern to the passenger compartnmehthee distribution of

the service weight of the vehicle as a whole areemed.

If the vehicle is driven by external meaths, fuel installation shall be filled
to at least 90 per cent of its capacity, eitherhwitel or with a non-
inflammable liquid, having a density and a viscpsibse to those of the fuel
normally used. All other systems (brake-fluid caméas, radiator, etc.) shall
be empty.

If the vehicle is driven by its own engitteg fuel tank shall be at least 90 per
cent full. All other liquid-holding tanks shall ifiided to capacity.

If the manufacturer so requests, the Teehn®ervice responsible for
conducting the tests may allow the same vehicleisasised for tests
prescribed by other Regulations (including testpabde of affecting its
structure) to be used also for the tests presciilyetlis Regulation.

Impact velocity

The impact velocity shall be 50 +0/-2 km/h. Howe\ié the test has been
carried out at a higher impact velocity and theislehhas satisfied the
conditions prescribed, the test is consideredfaatisry.
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1.6. Measuring instruments

The instrument used to record the speed reféoeéd paragraph 1.5. above
shall be accurate within 1 per cent.
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Annex 10

Rear impact test procedure

1.
1.1.

1.2.
1.2.1.
1.2.2.

1.2.3.

1.2.3.1.

1.2.3.2.

1.2.3.3.

1.2.3.4.

1.3.

1.4.
1.4.1.

1.4.2.
1.5.
1.5.1.

15.2.

Installations, procedures and measuring instnisne
Testing ground

The test area shall be large enough to accommditiatgropulsion system of
the impactor and to permit after-impact displacethuérihe vehicle impacted
and installation of the test equipment. The panvhiich vehicle impact and
displacement occur shall be horizontal. (The slgtall be less than
3 per cent measured over any length of one metre.)

Impactor
The impactor shall be of steel and of rigdstruction.

The impacting surface shall be flat anceast 2,500 mm wide and 800 mm
high. Its edges shall be rounded to a radius ofvature of between
40 and 50 mm. It shall be clad with a layer of piypal 20 £ 1 mm thick.

At the moment of impact the following reguirents shall be met:

the impacting surface shall be verticall grerpendicular to the median
longitudinal plane of the impacted vehicle;

the direction of movement of the impactball be substantially horizontal
and parallel to the median longitudinal plane &f ithpacted vehicle;

the maximum lateral deviation permittetuMeen the median vertical line of

the surface of the impactor and the median longialglane of the impacted
vehicle shall be 300 mm. In addition, the impactsogface shall extend over
the entire width of the impacted vehicle;

the ground clearance of the lower edg¢hefimpacting surface shall be
175 £ 25 mm.

Propulsion of the impactor

The impactor may either be secured to a carriaggvifhg barrier) or form
part of a pendulum.

Special provisions applicable where a moviagier is used

If the impactor is secured to a carriage imp barrier) by a restraining
element, the latter shall be rigid and be incapablbeing deformed by the
impact; the carriage shall, at the moment of imphet capable of moving
freely and no longer be subject to the action efgtopelling device.

The combined mass of carriage and impabtdt ke 1,100 £ 20 kg.
Special provisions applicable where a pendutuused

The distance between the centre of the ithgpsurface and the axis of
rotation of the pendulum shall be not less than 5 m

The impactor shall be freely suspended gig rarms, rigidly secured to it.
The pendulum so constituted shall be substantialtapable of being
deformed by the impact.
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1.5.3.

1.5.4.

1.5.5.

1.5.6.

1.6.

1.7.

1.8.

A stopping device shall be incorporated hie pendulum to prevent any
secondary impact by the impactor on the test vehicl

At the moment of impact, the velocity of tbentre of percussion of the
pendulum shall be between 30 and 32 km/h.

The reduced mass,"mt the centre of percussion of the pendulum fsdd
as a function of the total mass "m", of the distate'* between the centre of
percussion and the axis of rotation, and of theadie "I' between the centre
of gravity and the axis of rotation, by the followgiequation:

The reduced mass "mr" shall be 1,100 £ 20 kg
General provisions relating to the mass atakitg of the impactor

If the test has been conducted at an impact uglduigher than those
prescribed in paragraph 1.5.4. and/or with a massatgr than those
prescribed in paragraphs 1.5.3. or 1.5.6., and utlkeicle has met the
requirements prescribed, the test shall be coresideatisfactory.

State of the vehicle during the test

The vehicle being tested shall either be fittethwil the normal components
and equipment included in its unladen service wedgtbe in such condition
as to fulfil this requirement in so far as the d®ition of the service weight
of the vehicle as a whole is concerned.

The complete vehicle with the child restramstalled in accordance with the
fitting instructions shall be placed on a hardt #iad level surface, with the
handbrake off and in neutral gear. More than orilel cestraint may be tested
in the same impact test.

! The distance "a" is equal to the length of thechyonous pendulum under consideration.
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Annex 11

Type approval scheme (Flow chart ISO 9002:2000)

|— Type Approval Request —’

Unknown Applicant Known Applicant

1SO 9002:200¢f

No Yes
Factory Inspection
by
Competent Authority

\ Type Approval Test

&
Quialification Test!

Granting
Type approval
COP In-House

COP by Technical
Service

Laboratory Inspection

by
Competent Authority

COP Test & visit 2

COP Test & visit?
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Notes:
0. Or an equivalent standard to this one with teemissible exclusion of the requirements
related to the concepts of design and developnpamnt 7.3. "Customer satisfaction and continual
improvement"
1. These tests shall be done by Technical Service
2. Visit to the manufacturer for inspection anddam sampling by the Authority or Technical
Service
(@) If there is no ISO 9002:2000: 2 times a year;
(b) If there is an ISO 9002:2000: 1 time a year.
3. Tests in accordance with Annex 13

(@) If there is no ISO 9002:2000:

0] Of the Authority or Technical Service duritige visit of footnote 2a;
(ii) Of the manufacturer between the visits ajtfmte 2b;

(b) If there is an 1SO 9002:2000: taken by the ufacturer, procedure checked during
visit of footnote 2b.
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Annex 12

Control of conformity of production

1.

1.1.

1.2.

1.3.

1.3.1.

1.4.

1.5.

1.6.

1.7.

Tests

Child Restraint Systems shall be required to destrate compliance with the
requirements on which the following tests are based

Verification of the locking threshold and doitdy of emergency locking
retractors

According to the provisions of paragraph 7.2.4n3the most unfavourable
direction as appropriate after having undergonedtirability testing detailed
in paragraphs 7.2.4.2., 7.24.4. and 7.2.4.5. asrequirement of
paragraph 6.7.3.2.6.

Verification of the durability of automaticgllocking retractors

According to the provisions of paragraph 7.2.4@pplemented by the tests
in paragraphs 7.2.4.4. and 7.2.4.5. as a requireofigraragraph 6.7.3.1.3.

Test for strength of straps after conditioning

According to the procedure described in parag@ptd.2. after conditioning
according to the requirements of paragraphs 7.2.5@7 .2.5.2.5.

Test for strength of straps after abrasion

According to the procedure described in parag@ptd.2. after conditioning
according to the requirements described in pardgrap.5.2.6.

Microslip test

According to the procedure described in paragiapIB. of this Regulation.
Energy absorption

According to the provisions of paragraph 6.6.2thig Regulation.

Verification of the performance requirementshe Child Restraint System
when subjected to the appropriate dynamic test:

According to the provisions set out in paragraph.3 with any buckle
having been pre-conditioned according to the reguénts of paragraph
6.7.16. such that the appropriate requirementsasdgraph 6.6.4. (for the
overall performance of the child restraint) andagaaph 6.7.1.7.1. (for the
performance of any buckle under load) are complieh.

Temperature test
According to the provisions of paragraph 6.6.5hig Regulation.
Test frequency and results

The frequency of testing to the requiremetitpasagraphs 1.1. to 1.5. and
1.7. shall be on a statistically controlled andd@n basis in accordance with
one of the regular quality assurance procedureshatl be conducted at least
once per year.
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2.2. Minimum conditions for the control of confotynof Child Restraint Systems
of categories "Universal”, "Semi Universal" and SRited”, in relation to
the dynamic tests according to paragraph 1.6.
In accordance with the relevant authorities, tlédér of an approval will
supervise the control of conformity following theethod of batch control
(para. 2.2.1.) or following the method of continsaontrol (para. 2.2.2.).
2.2.1. Batch control for the Child Restraint System
2.2.1.1. The holder of an approval shall divide tbeild Restraint Systems into
batches which are as uniform as possible in regardaw material or
intermediate products involved in their manufacti@i&erent colour of shell,
different manufacture of harness) and in regangréaluction conditions. The
numbers in a batch shall not exceed 5000 units.
In agreement with the relevant authorities théstean be carried out by the
Technical Service authorities or under the resyilitgi of the holder of an
approval.
2.2.1.2. A sample shall be taken in each batctcaor@ance with the provisions of
paragraph 2.2.1.4. from a minimum of 20 per centhaf batch quantity,
which has to be produced of the actual batch.
2.2.1.3. The characteristics of the Child Restrayistems and the number of
dynamic tests to be conducted are given in parag2ahl1.4.
2.2.1.4. In order to be accepted, a batch of CRédtraint Systems shall satisfy the
following conditions.
Number of
samples/Child Combined
Number in the Restraint Systems number of Degree of control
batch characteristics samples Acceptance criteria  Rejection criteria  rigour
N<500 1st = 1MH 1 0 - Normal
2nd = 1IMH 2 1 2
500<N<5000 1st = IMH+1LH 2 0 2 Normal
2nd = 4 1 2
IMH+1LH
N<500 1st = 2MH 2 0 2 Strengthened
2nd = 2MH 4 1 2
500<N<5000 1st = 2MH+2LH 4 0 2 Strengthened
2nd = 8 1 2
2MH+2LH

Notes:

MH means harder configuration (the least good tesfitained in approval or extension of approval)

LH signifies a

less hard configuration.

This dual sampling plan functions as follows:

For a normal control, if the first sample does cmttain any defective units the batch is accepted
without testing a second sample. If it contains tefective units the batch is rejected. Finallyt if
contains one defective unit a second sample ised and it is the cumulative number, which shall
satisfy the condition of column 5 of the table adov
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Notes continued

There is a change from normal control to strengtdesontrol if, out of 5 consecutive batches, two
are rejected. Normal control is resumed if 5 contee batches are accepted.

If any batch is rejected, the production is considego be non-conforming and the batch shall not be
released.

If two consecutive batches subjected to the sthemgtd control are rejected, the provisions of
paragraph 13. are applied.

2.2.1.5. The control of Child Restraint Systemsfoonity is undertaken starting
with the batch manufactured after the first batchiclw was subjected to
production qualification.

2.2.1.6. The test results described in paragrapi 4. shall not exceed L, where L is
the limit value prescribed for each approval test.

2.2.2. Continuous control

2.2.2.1. The holder of an approval shall be obligeaarry out continuous quality

control of his manufacturing process on a staatti@sis and by sampling. In
agreement with the relevant authorities, the teats be carried out by the
Technical Service authorities or under the respmlityi of the holder of an
approval which is responsible for the traceabiityhe product.

2.2.2.2. The samples shall be taken in accordandd whe provisions of
paragraph 2.2.2.4.

2.2.2.3. The characteristic of the Child Restr&pstems is taken at random and the
tests to be carried out are described in paragghB.4.

2.2.2.4. Control shall meet the following requirense

Child Restraint Systems taken Degree of control rigot

0.02 per cent means one Child Restraint Systermtitken every ~ Normal
5000 manufactured

0.05 per cent means one Child Restraint Systenmtfrken every  Strengthened
2000 manufactured

This dual sampling plan functions as follows:

If the Child Restraint System is considered tofoon, the production
conforms.

If the Child Restraint System does not meet tlgeiirements, a second Child
Restraint System shall be taken.

If the second Child Restraint System meets theirements, the production
conforms.

If both (the first and the second) Child Restraédystems do not meet the
requirements, the production does not conform ahitd@Restraint Systems
that are likely to present the same failure shalWwithdrawn and necessary
steps shall be taken to re-establish the conforafititie production.

Strengthened control will replace normal contrl dut of 10,000 Child
Restraint Systems manufactured consecutively, teelystion has to be
withdrawn twice.

Normal control is resumed if 10,000 Child Restraéystems manufactured
consecutively are considered to conform.
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2.2.2.5.

2.2.2.6.

2.3.

2.3.1.

2.3.2.

2.4,

24.1.

2.5.

If production subjected to the strengthened cdrties been withdrawn on
two consecutive occasions, the provisions of pagtytl 3. are applied.

The continuous control of Child Restrafiystems is undertaken starting
after the production qualification.

The test results described in paragrapl2.2. shall not exceed L, where L is
the limit value prescribed for each approval test.

For "specific vehicle ISOFIX" devices accoglito paragraph 2.1.2.4.1., the
child restraint manufacturer may choose Conformity Production
procedures according to either paragraph 2.2., ortest bench, or
paragraphs 2.3.1. and 2.3.2., in a vehicle body}.she

For "specific vehicle ISOFIX" devices, thaldwing test frequencies shall
apply once every 8 weeks:

At each test all requirements according to pardgg#p6.4. and 6.7.1.7.1.
shall be fulfilled. If all tests during one yearosh satisfactory results, the
manufacturer may, after agreement with the competetnority, reduce the
frequencies as follows: once every 16 weeks.

However, a minimum frequency of one test per ybatl e permitted where
annual production is 1,000 Child Restraint Systenligss.

Where a test sample fails a particular tiest’hich it has been subjected, a
further test to the same requirement shall be eduout on at least three other
samples. In the case of dynamic tests if one ofdtier fails, the production
is considered to be non-conforming and the frequesiall be raised to the
higher one if the lower one was used according @acagraph 2.3. and
necessary steps shall be taken to re-establish cirdormity of the
production.

When production is found to be non-conformireccording to
paragraphs 2.2.1.4., 2.2.2.4. or 2.3.2. , the hadiche approval or his duly
accredited representative shall:

Notify the Competent Authority which has el type approval indicating
what steps have been taken to re-establish thewoitf of production.

The manufacturer shall advise the competetftoaity on a quarterly basis,
the volume of products produced against each approymber, providing a
means of identifying which products correspondhitt approval number.
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Annex 13

Test of energy absorbing material

1.
1.1.

1.2.

Figure A
Headform

Headform

The headform shall consist of a solid woodemisphere with an added
smaller spherical segment as shown in figure Awelbshall be constructed

so that it can be dropped freely along the axisketwarand it shall have

provision for mounting an accelerometer in ordemgasure the acceleration
along the direction of fall.

The headform shall have a total mass, includime accelerometer of
2.75 £ 0.05 kg.

51

direction of fall

R64

R19

Instrumentation

The acceleration shall be recorded during the tesing equipment in
accordance with channel frequency class 1000 asifigue in the latest
version of ISO 6487.

Procedure

The test shall be conducted on a completely assehwdilild restraint with a
minimum of modification only where necessary to weesaccess for the
support (directly beneath the point of impact) &rdthe impactor device and
such that there is minimal effect on the perforneglmg the modification.
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3.2.

3.3.

The assembled child restraint shall be fully supgzbion its outer surface in
the region of impact and be supported directly bémn¢he point of impact on
a smooth rigid base, for example a solid concritep

Raise the headform to a height of 100 -0/+5 mm fthe respective upper
surfaces of the assembled child restraint to theesd point on the headform,
and allow it to fall. Record the acceleration expeced by the headform
during impact.
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Annex 14

Method of defining head impact area of devices i
backrests and for rearward-facing devices defininghe
minimum size of side wings

1. Place the device on the test bedelscribed in Annex 6. Reclinable devices
shall be set in the most upright position. Place smallest dummy in the
device in accordance with the manufacturer's inibns. Mark a point "A"
on the backrest on the same horizontal level asliloalder of the smallest
dummy at a point 2 cm inside the outer edge ofatine. All internal surfaces
above the horizontal plane passing through poirghall comprise special
energy-absorbing material tested in accordance Auitiex 14. This material
shall cover the internal surfaces of the backradtside wings, including the
inner edges (zone of radius) of the side wings. ditergy absorbing material
may be an integral part of the Child Restraint 8ystin the case of carry cot
devices where a symmetrical installation of the dwmis not possible
according to the device and manufacturer instrastithe lower limit of area
at which material complying with Annex 13 shall bged, shall be all areas
beyond dummy's shoulder in the head direction, wmerasured with this
dummy in the carry cot in its worst position cotesid with the manufactures
instructions and the carry cot positioned on tis¢ bench.

If a symmetrical installation of the dummy in tbarry-cot may be possible,
the whole inner surfaces shall be covered with reteomplying with
Annex 13; this material has to fulfill its purpos®ether with the inner side
structure; the Technical Service may assess tpecasvith further tests.

2. For rearward-facing devices there shall be sidegs with a depth of
minimum 90 mm measured from the median of the sarfaf the backrest.
These side wings shall start at the horizontal@laaissing through point "A"
and continue to the top of the Child Restraint 8ysseat-back. Starting from
a point 90 mm below the top of the Child Restré&ystem seat-back, the
depth of the side wing may be gradually reduced.
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Description of conditioning of adjusters mountedlirectly on
child restraints

Figure 1

1.2.
1.3.

1.4.

2.1.
2.2.

2.3.
2.4.

Method

With the webbing set at the reference positiescribed in paragraph 7.2.6.,
withdraw at least 50 mm of webbing from the intédrarness by pulling on
the free end of the webbing.

Attach the adjusted part of the integral hasrte the pulling device A.

Activate the adjuster and pull at least 150 ofmvebbing into the integral
harness. This represents half of one cycle and gultsng device A to the
maximum webbing extraction position.

Connect free end of webbing to pulling de\Bce
The cycle is:
Pull B at least 150 mm whilst A exerts no temn the integral harness.

Activate the adjusters and pull A whilst B ggeno tension on the free end of
the webbing.

At the end of stroke, de-activate the adjuster

Repeat cycle as specified in paragraph 6.7.2.
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Annex 16

Typical buckle strength test device

tensile force

i buckle a
|
< < \4l }Tﬁ A
|
ﬂ30(‘£il
| 3or5
i /straps
230(‘[)11
\
A
S—= 1 =,
| } | .
X X

tensile force

6
dimensions in mm 3
a = surface at A: \
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[N

N

Determination of performance criteria

1.2.

1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.3.

Head Performance Criterion (HPC)

This criterion is considered to be satisfidtew, during the test, there is no
contact between the head and any vehicle component.

If that is not the case, a calculation of yhkie of HPC is made, on the basis
of the acceleration (8)by the following expression:

t, 25

HPC=(t, - t,) adt

2 Ly
in which:

the term "a" is the resultant acceleratiismeasured in units of gravity, g
(1g=981mhA;

if the beginning of the head contact cadétermined satisfactorily; &and %
are the two time instants, expressed in secondigjirg an interval between
the beginning of the head contact and the endeofebording for which the
value of HPC is maximum;

if the beginning of the head contact carbetdetermined,tand ¢ are the

two time instants, expressed in seconds, definitimea interval between the
beginning and the end of the recording for whick tralue of HPC is
maximum;

values of HPC for which the time interval(t,) is greater than 36 ms are
ignored for the purposes of calculating the maxinatoe.

The value of the resultant head acceleratiging forward impact which is
exceeded for 3 ms cumulatively is calculated frdne tesultant head
acceleratioh

The acceleration (a) referring to the centre aligy is calculated from the triaxial componentsha#
acceleration measured with a CFC of 1000.
The acceleration (a) referring to the centre aligy is calculated from the triaxial componentsha#
acceleration measured with a CFC of 1000.
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Geometrical dimensions of-Size child restraint systems

Figure 1
A
B
C
E
D
Sitting height Shoulder breadth Hip breadth

Stature cm cm cm cm Shoulder height cm

A B C D E
95% ile 95% ile 95% ile 5% ile 95% ile

40 NA NA NA NA NA
45 39.0 12.1 14.2 27.4 29.0
50 40.5 14.1 14.8 27.6 29.2
55 42.0 16.1 15.4 27.8 29.4
60 435 18.1 16.0 28.0 29.6
65 45.0 20.1 17.2 28.2 29.8
70 47.1 22.1 18.4 28.3 30.0
75 49.2 24.1 19.6 28.4 31.3
80 51.3 26.1 20.8 29.2 32.6
85 534 26.9 22.0 30.0 33.9
90 555 27.7 225 30.8 35.2
95 57.6 28.5 23.0 31.6 36.5
100 59.7 29.3 235 324 37.8
105 61.8 30.1 24.9 33.2 39.1
110 63.9 30.9 26.3 34.0 404
115 66.0 321 27.7 355 41.7
120 68.1 33.3 29.1 37.0 43.0
125 70.2 345 30.5 38.5 44.3
130 72.3 35.7 31.9 40.0 46.1
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Sitting height Shoulder breadth Hip breadth

Stature cm cm cm cm Shoulder height cm
A B C D E
95% ile 95% ile 95% ile 5% ile 95% ile
135 74.4 36.9 33.3 415 47.9
140 76.5 38.1 34.7 43.0 49.7
145 78.6 39.3 36.3 445 51.5
150 81.1 41.5 37.9 46.3 53.3

When measured under a contact force of 50 N wighdivice described in figure xx the
following tolerances will be applied to the dimeorss:

Minimum Sitting height:
from40to 87 cmB-5%
from 87 cm and up B - 10 %,
Minimum Shoulder breadth: G cm
Minimum Hip breadth: Dy cm
Minimum Shoulder height (5%ile): E4® cm
Maximum shoulder height (95%ile): EZ? cm
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Figure 2
Side and Front View of the measuring device

Notes

Hb: Hip Breadth variable from 140 to 380 mm

Scb : Shoulder Breadth variable from 120 to 400 mm
Sih : Sitting height variable from 400 to 800 mm

Shh : Shoulder height variable from 270 to 540 mm
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Figure 3
3D view of the measuring device
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Assessment volumes for i-size support-legs and suppleg

feet

Figure 1
Side view of the support leg dimension assessmemiwme

Key.

Child Restraint Fixture (CRF)
ISOFIX low anchorages bar

Plane formed by the bottom surface of the CRRiclwis parallel to and 15 mm
below the X-Y plane of the coordinate system

Z-Y plane of the coordinate system

Upper part of the support-leg dimension assessmelume, which shows the
dimensional limitations in X and Y direction, theper height limit in Z direction,
as well as the lower height limitation in Z direxti for rigid, not in Z direction
adjustable support leg components
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Notes
1. Drawing not to scale.
2. Volumes (5 and 6) are defining the maximum knuf the support-leg and its foot. No parts

of the CRS shall exceed these limits in any pasitibadjustment when in use configuration.

Figure 2
3D view of the support leg dimension assessment uote

Notes

1. Drawing not to scale.
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Figure 3
Side view of the support leg foot assessment volume

Key.

Notes

Child Restraint Fixture (CRF)
ISOFIX low anchorages bar

Plane formed by the bottom surface of the CRRiclwis parallel to and 15 mm
below the X-Y plane of the coordinate system

Z-Y plane of the coordinate system

Support-leg foot assessment volume, which shbesequired adjustment range of
the support-leg foot in Z directions, as well as timensional limitations in X and
Y direction

Additional volumes shows the additional pernfiksi adjustment range in
Z direction for the support-leg foot

Drawing not to scale
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Figure 4
3D view of the support leg foot assessment volume

Notes

1. Drawing not to scale
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Annex 20

Minimum list of documents required for approval

i-Size CRS

General
documents

Drawings/
pictures

Application letter/request

Technical description of the CRS

Installation instruction for
retractors

Declaration on toxicity
Declaration on flammability

Instructions and details of
packaging

Material specifications of the
parts

Assembly instructions for
removable parts

Documentation on Information
for Users

CoP clearance documents
including company organisation
chart, Chamber of Commerce
registry, production plant
declaration, quality system
certificate, CoP procedure
declaration

Exploded view drawing of CRS
and drawings of all its relevant
parts

Position of approval mark

Specific Vehicle Isofix CRS paragraph:
Application letter/regtie 3.1
Technical desicnipof the CRS 3.2.1.
Installation instruction for 3.2.1.
retractors
Declaration on toxicity 231.
Declaration on flamniliip 3.2.1.
Instructions and details of 3.2.6.
packaging
Material specifications of the 2.46. and
parts Annex 12
2.2.1.1.
Assembly instructions for 6.2.3.
removable parts
Documentation on Information 14
for Users, including reference to
the applicable vehicle(s)
List of vehicle model(s) Annex 1
CoP clearance documents 3.1.and
including company organisation Annex 11
chart, Chamber of Commerce
registry, production plant
declaration, quality system
certificate, CoP procedure
declaration and declaration on
procedures for sampling per
product type
Exploded view drawing of CRS  3.2.1. and
and drawings of all its relevant Annex 1
parts
Position of approval knar 3.2.1.
Drawings or pictures regarding 3.2.3.
the combination of the CRS and
the car or the ISOFIX seating
position and the relevant car
environment
Drawings of vehicle and seat Annex 1

structure, adjustment system and
attachments
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i-Size CRS Specific Vehicle Isofix CRS paragraph:

Photographs of CRS Photographs of CRS and/or Annex 1
vehicle and seat structure

In case not marked on theln case not marked on the 4"

sample(s) at the time ofsample(s) at the time of

submission for approval: submission for approval:

example of marking of example of marking of
manufacturer’'s name, initials ormanufacturer's name, initials or
trade mark, the year oftrade mark, the year of
production, orientation, warning production, orientation, warning
labels, i-Size logo, size range,labels, i-Size logo, size range,
occupant mass and additionabccupant mass, specific vehicle

markings. isofix marking and additional
markings.
1 In case tested on the test trolley in a vehicleytadell in conformity with paragraph 7.1.3.2.

or in a complete vehicle in conformity with paragh 7.1.3.2.
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