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1. Scope

This Regulation applies (in its Phase 1) to Integhaiversal ISOFIX Child
Restraint Systemsi-Size) ad Integral “Specific vehicle Isofix” Child
Restraint systemdor child occupants of power driven vehicles.

2. Definitions

For the purposes of this Regulation,

2.1. "Child Restraint SystehiCRS] 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 ndéendif
in such essential respects as:

the category in which the restraintis-irtendeldtype approved;
the geometry of the Child Restraint System.

2.3. 'i-Sizé (Integral Universal ISOFIX Child Restraint Systenis a category of
Child Restraint System for use in albize seating position of a vehicl@®-

Size readyvehicles but-neot-necessayilin—all-seating—peositionsas defined
and approved according to Regulanohlo 14 and 16 +nelﬁel+ng—+ts

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 vehicleharmges 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 anchoragesfand-the—vehicldloor—contact-areasurface are to be

approved according to Regulation No. 14

2.6. 1SOFIX Universd! is an ISOFIX comprisingeither a top-tether ora
support-leg, to limit the pitch rotation of the €hRestraint System, attached
to, or supported by, the corresponding vehicle.

2.7. 'Specific vehicle ISOFIX—er—built-if\'is an-indicationfor-the—system—of
connecting-aa category of Child Restraint Systemonnectingto specific

vehicle types. All vehicle anchorages are to berams according to
Regulation No. 14. It is also an indication for I@hRestraint Systems
including dashboard as a vehicle contact zone.

2.8. "Size" indicates the stature of the Childdrom the Child Restraint System
has been designed and approved. Child restraitéragsmay cover any size
range provided that all requirements are fulfilled.
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2.9.

2.10.

2.11.

2.11.1.

2.11.2.

2.12.

2.13.

2.13.1.

2.13.2.

'Orientationl' is-the-indicationthaindicates a direction in whicha Child

Restraint Systenfas been approved for usecan-be-used-forwarkheing
andlorrearwardacing, The following distinctiors are is made:

(a) forward-facing means facing in the normal dit of travel of the
vehicle;

(b)  rearward-facing means facing in the directigpasite 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 itshall contain as a minimum a primary means of restraint
which complies with the requirements of this Retgala

'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 paragrapb.3.3 of this Regulation, extending from the
ISOFIX Child Restraint System structure, and corfggatwith an ISOFIX
low anchorage.

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

(a) atop-tether strap; or
(b) asupport-leg.

meeting the requirements of this Regulation antkditto an ISOFIX
anchorage system and ISOFIX top tether anchorageshiclefloor contact
areasurface meeting the requirements of Regulation No. 14.

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 amushdient device, a
tension-relieving device, and an ISOFIX top tetb@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.
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2.13.3.

2.13.4.

2.14.

2.15.

2.15.1.

2.15.2.

2.15.3.

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.

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

"Support-leg" means an anti-rotation deviesr@anently attached to a Child
Restraint System creating a load path between thilel Restraint System
and the vehicle structure. A support-leg shall bgustable in length(Z
direction) but and may be additionally adjustable in othedirections

planes

"Support-leg foot{feétimeansone or morethe part[s] of the support-leg of
the Child Restraint System intended (by designg¢rigage with the vehicle
floor contactsurface areaand designed to transmit the loading from the
support-leg to the vehicle structure during a fabimhpact.

"Support-leg foot contact surface” means the surfddbe support-leg foot
physically in contact with the vehicfeor contactsurface areaand designed
to spread the loads across the vehicle structure.

"Support-leg fooassessmeniertact volume" describes a spatial volume
which denotes both the extent and limitations floe thovement of the
support-leg footlt corresponds to the support-leg foot assessmenblume
for vehicles, as defined in [annex 10 of] RegulatioNo. 14.

2.15.4.

“Support-leg dimension assessment volume”aans a volume defining
the maximum dimensions of a support-leg, corresporidg to the support-

leg installation assessment volume for vehicles, defined in [annex 17
of] Regulation No. 16, ensuring the dimensional inallation of a support-

leg of an i-Size CRS in an i-Size seating positiaf a vehicle.
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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).

CRF
(child
restraint /
fixture) /

2.18. "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.

2.19. "Child-safety chait means a Child Restraint System incorporatingairah
which the child is held.
2.20. "Chair' means a structure which is a constituent pathefChild Restraint

System and is intended to accommodate a childsgaged position.

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

2.22. "Belt' means a child restraint comprising a combinatadnstraps with a
securing buckle, adjusting devices and attachments.

2.23. "Harness belt means a belt assembly comprising a lap belt, Isleou
restraints and a crotch strap.
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2.24.

2.25.

2.26.

2.27.

2.28.

2.20.

2.30.
231

2.32.

2.33.

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

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

"Carry cot' means a restraint system intended to accommaaterestrain
the child in a supine or prone position with thédh spine perpendicular to
the median longitudinal plane of the vehicle. Isesdesigned as to distribute
the restraining forces over the child's head andlybexcluding 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 chilttad and body excluding its
limbs in the event of the frontal collision.

"Child support means that part of a Child Restraint System byclwlhe
child can be raised within the Child Restraint Syt

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

"Strap' means a flexible component designed to transondefs.

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

"Shoulder strap means that part of a belt which restrains théd&hiupper
torso.

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

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

"Bucklé’ means a quick release device which enables tie tchbe held by
the restraint or the restraint by the structurehef car and can be quickly
opened. The buckle may incorporate the adjustinvicde

"Enclosed buckle release buttpma buckle release button such that it shall
not be possible to release the buckle using a spteving a diameter of 40
mm.

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

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

"Quick adjustel means an adjusting device which can be operayednie
hand in one smooth movement.
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240.

241.

242.

2421.

2422.

2422.1.

2422.2.
243.

2.44.

245,

246.

247.

"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 absorbér means a device which is designed to dissipateggne
independently of or jointly with the strap and farpart of a Child Restraint
System.

"Retractof means a device designed to accommodate a p#reavhole of
the strap of a Child Restraint System. The termec®the following devices:

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

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

deceleration of the vehicle, extraction af gtrap from the retractor, or any
other automatic means (single sensitivity);

a combination of any of these means (mulsplesitivity).

"Inclined positio# means a special position of the chair which afiave
child to recline.

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

"Vehicle sedtmeans a structure, which may or may not be iaegith the
vehicle structure, complete with trim and intentiedeat 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 seatneodating 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 sestdtlyi in front of them.

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

"Seat type means a category of adult seats which do noediffi such
essential respects as the shape, dimensions aedatsgof the seat structure,
the types and dimensions of the seat-lock adjudtraed locking systems,
and the type and dimensions of the adult safetyarelhorage on the seat, of
the seat anchorage, and of the affected parteofehicle structure.

"Adjustment systéhmeans the complete device by which the vehicét ee
its parts can be adjusted to suit the physiquéefskeat's adult occupant; this
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10

248.

249

2.50.

251.

252.

253.

254,

2.55.

2.56.

3.1

3.2.

device may, in particular, permit longitudinal desgement, and/or vertical
displacement, and/or angular displacement.

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

"Displacement systémnmeans 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 seattanghits 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 positiofi means a location which allows for the installataf either:

(@) -either—anuniversal ISOFIX Child Restraint System as defiriad
Regulation No. 44or

(b)  era “specificvehicle-era—builtin" ISOFIX” Child Restraint System
as defined in Regulation No. 4t a’specific vehicle ISOFIX” as
defined in this Regulation; or

(c) er an i-Size Child Restraint System suitable for usén specific
ISOFIX seating positions as defined—specifiecby the vehicle
manufacturer according to Regulation 16.

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

"Production qualification test (qualification of ptaction test), means a test
to determine whether the manufacturer is able talyce a Child Restraint
System in conformity with the Child Restraint Systesubmitted 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 scheegeribed in Annetl
12

The application for approval, relating to eaghe of Child Restraint System,
shall be accompanied by:
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3.2.1.

3.2.2.

3.2.3.

3.24.

3.25.

3.26.

3.2.7.

3.3.

34

A technical description of the Child Resitagsystem, specifying the straps
and other materials used together with the predicéed reproducible
behaviour of load limiting devices. It shall be agpanied by drawings of
the parts making up the Child Restraint Systemiartle case of retractors,
installation instructions for these retractors atitir sensing devices,
declaration on toxicity (paragraph 6.1.3.) and flaability (paragraph 6.1.4.),
the drawings shall show the position intended fe& & single approval
number and additional symbol(s) in relation to tecle of the approval
mark;

The applicant shall indicate the kind of aplication:
(@) Application for an i-Size Jntegral—UniversaltOFRX child

restraint systems; or

(b)  Application for a “Specific vehicle ISOFIX” child restraint
systems.

For Child Restraint Systems tested on thedt trolley in a vehicle body
shell in conformity with paragraph 7.1.3.2. or in acomplete vehicle in
conformity with paragraph 7.1.3.2., the applicant kall submit
documentation (drawings and/or pictures) regardingthe combination of
the Child Restraint System and the car or the ISOFX seating position
and the relevant car environment for which the mantacturer has
requested a “Specific vehicle ISOFIX” approval. Ths documentation
needs to indicate:

(@) the available area around the Child RestraintSystem when
installed on the seating position. In particular itshall include parts which
might interfere with the Child Restraint System during an impact,

(b)  all relevant vehicle parts which might influerce the (rotational)
movement of the Child Restraint System during an impact, due to their
strength or stiffness.

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

a 10-metre length of each type of strap usedhénQhild Restraint System;
and

instructions and details of packaging in accocganith paragraph 14 below.

In case of a “Specific vehicle ISOFIX” apptiation when tests are
performed in a vehicle body shell, a body of the ¥écle, including adult
seats and the relevant parts of the car environmerghall be available.

Annex 20 lists the minimum documents requiredo accompany the
application for approval as indicated in paragraph 3.2. and required
elsewhere in this Regulation.

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

11
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12

4.

4.1.

4.2.

4.3.

4.4,

Markings

The samples of Child Restraint Systems subdhitir 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 bebiéswith the Child
Restraint System in the vehicle, with the childhia Child Restraint System.

On the visible inner surface (including theéesiwing 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-temformation shown is a minimum).

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&k Isacface. Any other form
of attachment that is permanent and not liableetoaval from the product or
to becoming obscured is acceptable. Flag type dalaek specifically
prohibited.

If sections of the restraint or any accessoriepléegh by the Child Restraint
System manufacturer are able to obscure the labehdalitional label is
required. One warning label shall be permanentiiblé in all situations
when the restraint is prepared for use in any goméition.
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Label outline, vertical and
horizontal line black

White background

White background

Top symbols black, with yellow or

amber background

A AIRBAG

)

W
:

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

13
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4.5. In the case o€Child Restraint Systens that can be used forward faciritg,
shall have the following label permanently attached and visible tothe
person installing a child restraint in the vehicle(the-information-shewn

is-a-minimum);

The manufacturer shall be permitted to include tle word “months” to
explain the symbol “M” in the label. The word “months” should be in a
language commonly spoken in the country or counigs where the
product is sold. More than one language is allowde

Minimum label size 40 x 40 mm

Label outline, vertical
and horizontal line
black

All Text black

(by choice of

~ tandard Optional manufacturer)

Top symbol black
0-15 M 0-15
{months) amber

Forbidden sign — red

background Square - green

White

4.6. i-Size Marking.

The following informatiorshall be permanently visible to someone installing
the Child Restraint System in a vehicle:

4.6.1. the i-Size logo. The symbol shown below shall havea minimum
dimensiondiameter of 25 x 25 mm and the pictogram shall contrast wiit
the background-ef-the-cirele The pictogram shall be clearly visible either
by means of contrasting colors or by adequate refief it is molded or
embossed

14
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25mm Minimum |

Bl Fal

J 25mm Minimum

4.6.2. the size range of the Child Restraint Systeagentimeters;

4.6.3. the maximum occupant mass allowed for thddCRestraint System in
kilograms.

4.7. “Specific vehicle ISOFIX” marking

The “Specific vehicle ISOFIX” child restraint system shall have a
permanently attached label, visible to the personnstalling the child
restraint system in the car, containing the followng information:

“SPECIFIC VEHICLE ISOFIX " E@

438. 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 goftethers, or other means
of limiting Child Restraint System rotation reqaigi action by the
user, shall be indicated using one of the followisgmbols as
appropriate.

15
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5.1.

5.2.

5.3.

5.4.

54.1.

(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.

Approval

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.

An approval number shall be assigned to eggé &pproved. lts first two
digits (at present 00 corresponding to the 00 sesfeamendments which
entered into force on XXX) shall indicate the serief amendments
incorporating the most recent major technical amems 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 accordingo this regulation
shall not bear another approval mark according to Rgulation No. 44
(Child restraint systems).

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.

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:

An international approval mark consisting of
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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" follavby 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 &%lze Special Needs 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. aboag 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 ifSize 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 asmdgbiby the vehicle
manufacturer.

! The distinguishing number of the Contracting Parties to the 1958 Agreement are reproduced in
Annex 3 to the Consolidated Resolution on the Consiction of Vehicles (R.E.3), document
TRANS/WP.29/78/Rev.2.
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Table 1
Possible configurations for type approval
Orientation Category
i-Size CRS :gtg%r&l ggesuﬁc Vehicle
INTEGRAL Lateral facing (Carry-cot) A A
Rearward facing A A
Forward facing A A

(integral)

With:

CRS: Child Restraint System

A: Applicable

6.1.3.

6.2.
6.2.1.

6.2.1.1.

6.2.1.2.

18

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 childrerup to 15 months
of age shall be rearward facing and accommodate &tast a child
with a stature of 83 cm;

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

(c) A convertible seat in its rearward facing corifjuration shall be
able to accommodate a child with a stature up to8cm. This shall
not preclude a child stature greater than 83 cm.

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

Configuration of the Child Restraint System
The configuration of the Child Restraint ®8ys shall be such that:

The restraint of the child shall give tieguired protection in any position
specified for-athe Child Restraint System;

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

The Child Restraint System shall be shett 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 harmedsor a Y-shaped belt
without a retractor each shoulder restraint andskagp shall be capable of
movement relative to each other during the proeeguescribed in paragraph
6.7.1.4.; in these cases the belt assembly of thikel Restraint System may
be designed with two or more connecting parts.

For "Special Needs Restraints" it is recognized the additional restraining
devices will restrict the speed by which a childhcae restrained and
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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 inclinatiaf the Child Restraint System, this

change in inclination shall not require manual jesitinent of any other part
of the Child Restraint System. A deliberate hantibacshall be necessary in
order to change the inclination of the Child Rdstr&ystem:;

to prevent submarining, either by impacttoough restlessness, a crotch
strap shall be required on all forward-facing raistts 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 nojestittweak 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 swedl that they cannot cause discomfort
to the wearer in normal use or assume a dangeronfguaration. 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 protrusiontsldiao cause damage to vehicle-seat
covers or to occupant's clothing;

to ensure that its rigid parts do notamy 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 orchigte. Any
components that are designed to be removable fortemance or adjustment
purposeshall be so designed as to avoid any risk of irmirassembly 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&ionmediately
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$gs 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 regeiinents 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 conformifth the relevant parts of

19
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EN 71.2009 Part 3 [CEN Safety of Toys, part 3 (Jue82)].? Tests
confirming the validity of the declaration may kermed out at the discretion
of the test authority.

6.3.1.2. The Child Restraint System manufactureidl sfeclare in writing that the
flammability of materials used to manufacture tlestraint 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.

6.3.2. General characteristics
6.3.2.1. Internal geometric characteristics

The Technical Service conducting the approval tesisl verify that the
internal dimensions of the Child Restraint Systemanform to the
requirements of Anne8. For any size within the size range declared ey th
manufacturer the minimum dimensions for shouldealth, hip breadth and
sitting height shall be fulfilled together with thminimum and maximum
dimensions of shoulder height.

6.3.2.2. External dimensions

The maximum dimensions for width, height and degtthe Child Restraint
System and the locations of the ISOFIX anchoragstgem with which its
attachmentshall engage shall be definedforthe {SOFX-ChildRestr

System—manufactureby the Vehicle Seat Fixture (VSF) as defined in
paragrapt?.18 of this Regulation.

(a) i-Size Forward facing Child Restraint Systestsll fit within the
ISO/F2x size envelope —dimensiongor a reduced-height forward-
facing toddler CRS (height 650 mm) ISOFIX SIZE CLAB1.

(b) i-Size Rearward facing Child Restraint Systeshall fit within the
ISO/R2 size envelope-dhensionsfor a reduced-size rearward-facing
toddler CRS ISOFIX SIZE CLASS D.

o isi | tadne Chi halfit in1SC

e . . : | ; faci
toddler CRSISOFIX-SIZE CLASS F &G

(c) "integral Specific Vehicle ISOFIX"Child Restraint Systemsnay
ceuldfit within any ISOsizeenvelope-dimensiens

6.3.2.3. Mass

The mass of an integral ISOFIX Child Restraint 8yst({-Size Child
Restraint System included) combined with the mafsshe largest child
intended to use the Child Restraint System shaleroeed 33 kgThis mass
limit is also applicable for “Specific vehicle ISOFX” Child Restraint

Systems.
6.3.3. ISOFIX Attachments
6.3.3.1. Type

2 The address to obtain the relevant CEN standar@5hl, 2 rue Bréderode, B.P. 5, B-1000 Brussels,

Belgium.
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ISOFIX Attachments may be according to examplesvshin figure 0 (a), or
other appropriate designs that are part of a mniggghanism having provision
for adjustment, the nature of which is determingdthe ISOFIX Child

Restraint System manufacturer.

Figure 0 (a)
Key
1 ISOFIX Child Restraint System attachment — exaipl

2 ISOFIX Child Restraint System attachment — exan®l

3
o ij
5 o
'S = ] (,}
N 2 ! L
[ o+
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_/ 15 | %€
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- E
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e

Dimensions in mm

6.3.3.2. Dimensions
Dimensions for the portion of the ISOFIX Child Rastit System attachment
that engages the ISOFIX anchorage system shalexe#ed the maximum
dimensions given by the envelope in figure 0 (b).

Figure 0 (b)
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Dimensions in mm

6.3.3.3.

6.3.4.
6.3.4.1.

6.34.2.

6.3.4.2.1.

6.3.4.2.2.

6.3.4.2.3.

Figure 0 (c)

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 anclges 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 withinehenvelope 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 hoadles shown in figure
0 (c).

ISOFIX Top tether connector (hook type) dimensions
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Dimensions in millimetres

64

19

81

Top view

Soa delall A

Slda view

Radius 12 maximum
Rod 6.4 diamatar

7 TR,
N7 ‘#ﬂ —— 2.3 t0 3.8 radius
&
/ &7 45> Nominal
/la&.“’ (]

2.5 Minlmum

Dealail A&

LEGEND:
V77777 Burounding stiucture (if prosent)

[0S Area in which the tather sirap hook
= — Interlace profile must be wholly located,

"6.3.5. i-Size Child Restraint System support-leg and supporféeg requirements

i-Size Child restraint systems fitted with supportiegs must comply in all
positions of use (e.g. in case of length adjustab&tachment, base, etc.
the shortest and longest position) with the geometal provisions defined
in 6.3.5. and its subparagraphs.

Forverifying Compliance with the requirements specified in pargraphs
6.3.5.1. and 6.3.5.2. may be verified by a physictestjig or CADB

computer simulation may-be-used.

The geometrical requirements in paragraphs 6.3.5.1t0 6.3.5.4. are
referenced to a coordinate system, whose origin i®cated centrally
between the two ISOFIX attachments-eennectorand on the centreline
of the corresponding ISOFIX anchorage system.

23
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The orientation®f the axesaxis of the coordinate systemnis referencedto
the child restraint fixture(s) are—defined—byplacing—the—child—restraint
system-in-the-jig-as-defined-in-6-3-5-2—with-tBOFh-attachments-latched
to-the-ISOFEX-anchorage-system

(@) the X axis erientation directionshall be being parallel to the Child
Restraint Fixture (CRF} bottom surface andn te the median
longitudinal-mediunaplane of the CRF.

(b) the Y axis -erientation direction shall be perpendicular being
transversdo the median longitudinal planete-the-centrelinef-the
CRF

(c) the Z axis -erientation direction shall be being perpendicular to the
CRF bottom surface.

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

+z'

"6.3.5.1.

= +x

Geometrical Support-legeentact-volumeand support-leg foot geometrical
requirements

The support leg, including its attachment to the ciid restraint systems
and the support-leg foot-has-tashall lie completely-tewithin the support

leg dimension assessment volume (see also figureantl 2 of annex 19 of
this Regulation), which is defined as follows:

(a) In width by two planes parallel to the X — Z pane separated by

200 mm, and centered around the origin,—100-mm-apbfrom-the
X-Zplane-of the coordinate-system-defined-in-6-3;5and

® Child Restraint Fixture (CRF) as defined in RegjalaNo. 16 (Safety-belts)
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(b) in length by two planes parallel-perpendicutarto the Z-Y plane
and positioned at distances>XZ-planefmedianlongitudinal-plane
of-the childrestraintfixture]-of thecoordinate—system—defined
abeve, of 585 mm and 695 mm-apartinX-directionfromforward

of the origin along the X axis; and

(c) in height -above-the-level-of the CRF-dittom-surface by a plane
parallel to the X-Y plane, positioned at a distancef and [85] mm
above origin and perpendlcular to the X- Y pIaneR|g|d the—GR-F

sha#—be—a—lm&a&en—ter—ngm- non- adjustable parts shaII not extend
beyond-in-Z-direction-defined-bya plane parallel to the X-Y plane,

positioned at a distance—andof 270 mm below the origin and
perpendicular to the X-Y plane.-CRF-bettom-surfacg For parts
adjustable in the Z direction there shall be no lintation in height
below the level of the CRF bottom surface, providig it is also
possible to adjust them to meet the requirements ahe support
leg dimension assessment volume.
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6.3.5.2.

6.3.5.3.

k)}——The—supporegfoot-contact—volume—shall-be—peositioned—centrally
| S o : in 6 BB
m&m%qmmm } j } j j .

Figure-0-(d)
Support-leg foot adjustability requiremets

The support-leg shall be adjustable in order to enge that the support-
Ieg foot can be posmoned throughout the helght rrage4s—abte—te—|aeaeh—at

dweetten of the support leg foot assessment volume as sifiec below
(see also figures 3 and 4 of Annex 19 of this Regtibn). Where
incremental adjustment is provided, the-there-shalbe-rno step between
two locked positions-ef-mere-tharshall not exceed 20 mm.

The support leg foot assessment volume is defined follows:

(@  Inwidth by two planes parallel to the X-Z plane, separated by 200
mm, and centered around the origin-anrd-100-mm-aparirom-the
X-Z-plane-of-the-coordinate-system-defined-in-6-3;and

(b)  In length parallel by-two-planes-perpendicularto the Z-Y plane

and positioned at distances of 585 mm and 695 mforward of

mm—apaﬁ—m—X—dweeuen—#em the or|g|n along the X axis; and

(c) In height by two planes parallel to the X-Y plae positioned at
dlstances of 285 mm and 540 mm below the origin adg the X

It shall be permissible for the support-leg to be djustable beyond the

he|ght limits in the Z dlrectlon—gwen—belew—m—eteeete—reaeh—addmgnat

gwen—by—the—suppert—teg—teet—assessment—velumprOV|dlng that no parts

extend beyond the limiting planes in the X and Y dections.

Support-leg foot dimensions

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

(a) Minimum support-leg contact surface shall b@®Bnt, 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 ir tK and Y
directions, with maximum dimensions being limiteg the support-
leg foot assessment volume.

(c) Minimum radius of the edges of the supportfteaf shall be 3.2 mm.
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Figure 0(d)

10 mm

6.3.54.

MehicleSupport-leg footjig forthe-supporleg

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 correspondingo the size class of
the child restraint. The jig is expanded with two 6mm diameter ISOFIX
low anchorages. The striped box positioned in frontof the jig is
positioned and sized according paragraph 6.3.5.2.hE CRS shall have its
attachments latched when conducting the assessment.

-A-H—@ Si Child—R . S ith 5 y
possible—position;—as—checked-by-the-jig,—shall-tribe—reguirements—of
paragraph-6-3.5-and-its-subparagraphs.
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Figure 0(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 approesis shall verify that the
markings conform to the requirements of paragraph 4

Control of Instructions on Installation ane thstructions for Use

The Technical Service conducting the approesis shall verify that the
instructions on installation and the instructioos fise conform to paragraph
1314,

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 tpstcsied in paragraph 7.1.1.
below.

After the corrosion test as prescribegdragraphs 7.1.1.1. and 7.1.1.2., no
signs of deterioration likely to impair the propeinctioning 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 shallinternal surfaces, defined in
Annex-1514 to this Regulation, comprising material with a lpeaceleration
of less than 60g when measured in accordance witheA-1413 to this
Regulation. This requirement applies also to afasnpact shields which
are in the head strike area.



ECE/TRANS/WP.29/GRSP/2011/21

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 suppiris not necessary to
demand energy absorbing material in areas as definAnnex14 45, which
are not contactable by the dummy’s head, i.e. lukthiea head 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 dhalkubjected to dynamic tests, in
accordance with Table 2, in conformity with pargdra.1.3.:
Table2
Application of different criteria depending of test up
Frontal Impact Rear Impact Lateral Impact
Test on trolley+ Testin car body |Test on trolley+ | Testin car Test on trolley+
Standard seat Standard seat body Standard seat
Rearward Rearward Rearward
Forward |ang Forward fand Rearward and |Rearward and [Forward and
facing [-ateral  [facing  |Lateral Lateral facing  [Lateral facing |[Facing Lateral
facing facing facing

Note: Standard seat means test seat or test bench

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 Systems shall beedesn 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 "speaiitiicle ISOFIX” category shall be
tested with each vehicle model for which the CHhidstraint System is
intended. The Technical Service responsible fordooting the test may
reduce the number of vehicle models tested if theepot 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 conformity with paragraphs 2.5. and 6.3. of
this Regulation and which fit in an envelope defing in R16 Annex 17
Appendix 2, on the test trolley by means of the tedench prescribed in
Annex 6 and in conformity with paragraph 7.1.3.1. oin a vehicle body
shell in conformity with paragraph 7.1.3.2.

For Child Restraint System which are not in confornity with

paragraphs 2.5. and 6.3 of this regulation (for exaple CRS using no
anti-rotation device or using additional anchoragesor do not fit in any
envelope defined in R16 Annex 17 Appendix 2 on theest trolley in a
vehicle body shell in conformity with paragraph 7.13.2. or in a complete
vehicle in conformity with paragraph 7.1.3.3.
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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.

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 shalldlecthe 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 frest,sthe parts shall include
the dashboard, the A pillars, the windscreen, amgrks or knobs installed in
the floor or on a console, the front seat, the rflpan and the roof. The
Technical Service responsible for conducting ttet teay 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 bidddRestraint Systems which have
not previously been under load.

If an "specific vehicle ISOFIX” Child Bteaint System is installed in the area
behind the rearmost forward facing adult seat post (for example, the
luggage area), one test with the largest dummy/dies\nas allowed by the
Child Restraint System, on a complete vehicle agsgibed 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 Restrairery dynamic test specified by
this Regulation for the range of size specifiedtity manufacturer shall be
performed twice: first, using the primary meanseadtraint and second, with
all restraining devices in use. In these tests;iapattention 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 used

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 tildCRestraint 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 famhtas 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.

Dummagriteria for frontal and rear impaet-only-forphase
Injury assessment criteria for frontad aear impact as in table 3.
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Table3
Criterion Abbreviation 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 only

Force 5

Upper Neck Flexion My Nm For monitoring purpose only

Moment 6

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

6.6.4.4. Dummy’s head displacement for frontal ezatt impact

6.6.4.4.1. Child Restraint Systemsi8ize category:
6.6.4.4.1.1. Forward facing Child Restraint Systems

Head excursion: no part of the head of the dumhsgll pass beyond the
planes BA, DA and DE as defined in figure 1 beldis 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 accmelawith paragraph 6.6.4.1.6.2, a
tolerance of +10 per cent shall be applicable ® hiead excursion value
distance between Cr point and plane AB

4 HPC :see annex 18

5 To be reviewed within 3 years following entryarorce of this regulation (Refers to the valuéthe
Working Group 12 of the European Enhanced Vehieliety Committee (EEVC WG12))

6 To be reviewed within 3 years following entryarforce of this regulation (Refers to EEVC WG12
values)
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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 beloks 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&es 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 dumrmiptended for the given 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 paragph 6.6.4.1.6.2, only
the second configuration without 100 mm diameter ba will be
considered.
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Figure 2

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

D F

800

E | Steel tube
500 x 1100 x {90

77777 A

380

Dimensions in mm

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@-size Specific vehiclelSOFIX”

category are of-the—categeryforward—facing—child—restraint—systems
{SO/F2-and1SO/F3)y-whentested in a complete vehicle or a vehicle body

sheII the head)erformance criterion (HPC) ct

en%enen—meand the Head Acceleratlon 3ms shaII be used assment
criteria. Where there is no head contact, these criteria sHabe satisfied
without measurement, and recorded only as "No Hea€ontact". After a

i test;swith using a complete vehiclejs shall be possible to remove the
fully assembled dummymanikins from the child restraint system without
the use ofmechanical leverage, or the use dbolson the child restraint
system or vehicle structureafterthe-test

During the dynamic tests, no part of @ld 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 — Heatainment

During the loading phase of lateral impact testing to 80 ms, side
protection shall always be positioned at the latehe dummy’siead centre
of gravity perpendicular to the direction of the odointrusion. Head
containment will be assessed by the following diate

(a) No head contact with the door panel.

(b)  Headshall not exceed a vertical plane identified by a ree lon top
of the door (top view camera). This vertical plasddentified by a
line on the impacted door as defined in Annex 6 é&mpix 3 Figure 1.
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6.6.4.5.2. Additional Injury  assessment criteria r fo lateral impact
Criterion Abbreviation Unit QO Q1 Q15 Q3 Q6

Head Performance HPC (15) 600 600 600 800 800
Criterion

Head Acceleration A head g 75 75 75 80 80

3ms 3ms

Upper Neck TensionFz N  For monitoring purpose only

Force 7

Upper Neck Flexion Mx Nm For monitoring purpose only

Moment 8

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 prescrilbegdaragraph 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 alifjed 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 approvedrdowpto Regulation No.
16 or any equivalent standard in force. In the cef@ "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:

(@)  for enclosed devices, an area of not less 4namrnt with a width of
not less than 15 mm;

" To be reviewed within 3 years following entrydrforce of this regulation
8 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.

(b)  for non-enclosed devices, an area of 2.5 amdl a width of not less
than 10 mm. The width shall be the smaller of the tlimensions
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 dinddh 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 possiblauge 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, bughiall be difficult for the child
occupant to manipulate the release mechanisne. fdrae required to release
the deviceshall not exceed 15N.

The shoulder strap positioakall not exceed 60mm in height.

Opening of the buckle shall enable théddoi 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 paragraph3.7.ndergo a test
comprising 5,000 + 5 opening and closing cyclesemmbrmal 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 €ethis 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:
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6.7.1.8.2.1.
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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4 kN, if the mass limit is less or &ldo 13 kg;
10 kN, if the mass limit is greateartti3 kg.

The competent authority may dispenséh whie buckle strength test if
information already available renders the test guris.

Adjusting device

The range of adjustment shall be suffictenpermit correct adjustment of
the Child Restraint System with all size for whitle device is intended and
to permit satisfactory installation in &B5ize compatible vehicles.

All adjusting devices shall be of the tuadjuster” type.

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

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

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

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

The devicshall not break or become detached when tested as ipeddn
paragraph 7.2.2.1.

An adjuster mounted directly on the ClRlektraint System shall be capable
of withstanding repeated operation and shall, leftre dynamic test
prescribed in paragraph 7.1.3. undergo a test deimgr5,000 + 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 tegactor. After a
rearward movement of the wearer the stshpll either remain in its initial
position or return to that position automaticallp subsequent forward
movement of the wearer.

If the retractor is part of a lap béig retracting force of the strap shall be
not less than 7 N as measured in the free lendgtheam the dummy and the
retractor as prescribed in paragraph 7.2.4.1. hdlotlve 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 stragsps through a guide or
pulley, the retracting force shall be measuredchin free length between the
dummy and the guide or pulley. If the assembly ipocates a device,
manually or automatically operated, that preveiiis strap from being
completely retracted, that device shall not be peration when these
measurements are effected.

The strap shall be repeatedly withdrdnem the retractor and allowed to
retract, in the conditions prescribed in paragrapd.4.2. below, until
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5,000 cycles have been completed. The retractdt i@ be subjected to
the temperature test operation requirements gimeparagraph 7.2.7.1. and
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 meetélggirements 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 decelenadif the vehicle reaches 0.45 g;

6.7.3.2.1.2. it shall not lock for strap accelemasi 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. it shall lock when its sensing dewvisetilted 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@aph 6.7.3.2.1.2. above,
locking shall not occur during the 50 mm of straqr&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 withdrénem the retractor and allowed to
retract, in the conditions prescribed in paragragh4.2., until 40,000 cycles
have been completed. The retractor shall then biested to the temperature
test operation requirements given in paragrapt2.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 .affter the above tests the

37



ECE/TRANS/WP.29/GRSP/2011/21

38

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.

retractor shall continue to operate correctly amdneet the requirements of
paragraphs 6.7.3.2.1. to 6.7.3.2.5. above.

Straps
Width

The minimum width at the child-restrastitaps which contact the dummy
shall be 25 mm. These dimensions shall be measduwethg 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 bmgdkiad of the strap.

Strength after room conditioning

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

The difference between the breaking doafithe 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 paragraph 7.2.5.2.k€), breaking load of the
strap shall be not less than 75 per cent of theageeof the loads 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 wite 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 testirdaf 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 costelstrap through any adjusters,
buckles or anchoring points.

ISOFIX attachment specifications

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

Classification

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

Tests

Tests of the assembled Child Restraint System

Corrosion



ECE/TRANS/WP.29/GRSP/2011/21

7.1.1.1.

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.

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 unvaoto full length less 100 +

3 mm. Except for short interruptions that may beessary, for example, to
check and replenish the salt solution, the expodest 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 wéttagraph 6.6.1.2. above.

Overturning

The dummy shall be placed in the ressadimgtalled 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 @®%hat of the two earlier
tests, the procedure shall be repeated in the ingotibns of rotation.

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

Dynamic testing for frontal, rear and latémrgact:

(@ Frontal impact test shall be performed on i-Size" (Integral
Universal ISOFIX Child Restraint Systems) and “Speific vehicle
ISOFIX” child restraint systems;

(b) Rear impact test shall be performed on i-Size rad “Specific
Vehicle ISOFIX” Rearward facing Child Restraint Systems;

(c) Lateral impact test are performed only on the ést bench fori-
Size" Integral Universal ISOFIX Child Restraint Systems and
“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.
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When testing a rearward-facing ChistRaint 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.

Deceleration or acceleration devices

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

7.1.3.1.1.5.1. Deceleration test device:

The deceleration of the trolley shall be achiev®sdusing the apparatus
prescribed in Annex 6 to this Regulation or any eotldevice giving
equivalent results. This apparatus shall be capablehe performance
specified in paragraph 7.1.3.4. and hereafter Spdci

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 721.3vhere the trolley is
ballasted with the vehicle structure and inert reassp to [x times] 55 kg
reproducing the number of [x] occupied Child Rastre&Systems,shall
remain, in the case of frontal impact, within treidined area of the graph in
Annex 7, Appendix 1 of this Regulation, and, in tteese of rear impact,
within the hatched area of the graph in Annex 7,péqlix 2 of this
Regulation.

During calibration of the stopping device, the pgtimg distance shall
be 650 + 30 mm for frontal impact, and 275 + 20 formrear 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 maza hms time duration
exceedance of the lower borders of the performeasmpeirements;

(b) If the tests above were performed at a highmeed and/or the
deceleration curve has exceeded the upper levitHeohatched 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 préogelthat, during the test, its
total velocity change\V is 52 + 0 —2 km/h and its acceleration curve is
within the hatched area of the graph in Annex 7péymlix 1 and stay above
the segment defined by the coordinates (5g, 10m$)2g, 20ms). The start
of the impact (TO) is defined, according to I1SO 3B for a level of
acceleration of 0.5g.

For rear impact, the trolley shall be so propetleat, during the test, its total
velocity changé\V is 32 +2 -0 km/h and its acceleration curve ithim the

hatched area of the graph in Annex 7, Appendix @ atay above the
segment defined by the coordinates (5g, 5ms) af@id, (10ms). The start of
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the impact (TO) is defined, according to ISO 17 813 level of acceleration
of 0.5g.

Despite the fulfilment of the above requiremetitg, Technical Service shall
use a mass of trolley (equipped with its test bgnas specified in
paragraph 1. of Annex 6, superior to 380 kg.

However, if the tests above were performed atghédri 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 befonpact (only for deceleration sleds,
needed for stopping distance calculation);

7.1.3.1.1.6.2. the stopping distance (only for tere¢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 leedlde vertical and horizontal direction
of the tests with all Q-dummies necessary for tivergi-Size indication for
at least the first 300 ms;

7.1.3.1.1.6.4. the parameters required to perférenirtjury 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 deceiengfor 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 chdstmaint intended for use in the front
seating position, the vehicle facia shall be regmésd 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 sbati the requirements of
paragraph 7.1.3.1.1.3.1.

The acceleration conditions shall satisfy the imexments of
paragraph 7.1.3.1.1.3.2.

7.1.3.1.2.4. The measurements to be made shall ilpdars to those listed in
paragraphs 7.1.3.1.1.4. t0 7.1.3.1.1.5. above.

7.1.3.1.3. Lateral impact

7.1.3.1.3.1. The test bendhall be rotated 90° when testing in compliancehwite
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. SBEIX anchorages shall
be [individually] fixed to a sliding system allowgra movement of 200 mm -
0 mm +50 mm.
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7.1.3.1.3.3.

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.

7.1.3.2.1.5.

7.1.3.2.1.6.

The lateral impact loading to the GIRSIl 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.

The test rig shall reproduce a redati®locity 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 Anné@xAppendix 3. The relative
velocity between the door panel and the test besheltl 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 tO defined Annex 7 AppendixtBe 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 cbitttaint or to lessen the
normal deformation of the structure. No part of tkehicle shall be present
which, by limiting the movement of the dummy, wouleduce the load
imposed on the child restraint during the test. Tlagets of the structure
eliminated may be replaced by parts of equivaleength, 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 #itefd.

The vehicle seat and Child Restrayste3n shall be fitted and placed in a
position chosen by the Technical Service conducthrg approval tests to
give the most adverse conditions in respect ofngtle compatible with
installation of the dummy in the vehicle. The piositof the vehicle seat-
back and Child Restraint System shall be statethénreport. The vehicle
seat-back, if adjustable for inclination, shall lbeked as specified by the
manufacturer or, in the absence of any specifinatéd 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 usesition for child restraints
intended for use in the front seating position, andhe rearmost normally
used position for child restraints intended for usthe rear seating position.

The deceleration conditions shall sbati 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 befonpact (only for deceleration sleds,

needed for stopping distance calculation);

7.1.3.2.1.6.2. the stopping distance (only for tere¢ion sleds), which may be calculated

by double integration of the recorded sled decttara
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7.1.3.2.1.6.3. any contact of the dummy's head thighnterior of the vehicle body shell;

7.1.3.2.1.6.4. the parameters required to perférenirtjury assessment against the criteria

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

7.1.3.2.1.6.5. the trolley and vehicle body shellederation 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 beelficilnye.

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

Same requirements as for frontal imp@maragraphs 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 satidfe 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 idiately before impactonly for
deceleration sleds, needed for stopping distaricelation);

any contact of the dummy's head vkighiiterior of the vehicle;

the parameters required to performirtjugy assessment against the criteria
as mentioned in paragraph 6.6.4.3dt 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 spatific, 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 beelfficdloye or breakage.

The conditions for dynamic test are sunizedrin table 4:
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Table 4

Frontal Impact

Rear Impact

Lateral Impact

Test Restraint SpeedTest Stopping Speed Test Stopping Relative  Stopping distance
km/h  Pulse distance km/h pulse distance during door/ during test (mm)
No. during test No. test (mm) bench Maximum
(mm) : intrusion
velocity
Trolley forward 50+0 1 650450 N.A.  N.A. N.A. 3 250150
with facing 2
test
bench rearward 50+0 1 650+50 30+2 2 275%2 3 250+50
facing -0 5
-2
Lateral 50+0 1 650+50 30+2 2 275425 3 250+50
facing -0
-2
Legend

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. Dynamic test dummies

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

7.1.3.5.2. Installation of the dummy for frontabarear impacts

7.1.3.5.2.1. Installation of a Place-theChild Restraint System on the test bench.

The unoccupiedAttachthe-unleadedSOFIX Child Restraint Systershall
be attachedto thelSOFIX anchorageystem.

Securing the Allow-the ISOFIX attachments to the ISOFIX lower Child
. | hani " Shild int
System-toward-the-seaight anchorages-HH2-shall be permitted to draw

the unoccupied child restraint system towards thosanchorages.

Apply An additional force of 135 +/-15Khall be appliedin a plane parallel
to the surface of the test seat cushion. The fetmdl sheuldbe applied
along the centre line of the Child Restraint Systerd at a height no more
than 100mm above the cushion.

If present—adjusthe top tetheshall be adjustedto achieve a tension load of
50+/- 5N. Alternatively, and if present,—adjusthe support-leghall to be
adjusted accordingp the child restraint system manufacturer's instoumsti

The Child Restraint System centre liskall be aligned—exaetlyith the
centre line of the test bench.

Place The dummyshall be placedin the Child Restraint Systeseparate
from the seat-back of the chair by awith—a-hinged-board-oer—a—similar
flexible spacerdeviceThe spacer shall be2.5 cm thick and 6 cm widdt
shall haveand-eflength equal to the shoulder height-sittifgrex-8)less
the thigh height-$irg-{Annrex-8) both in the sitting position andrelevant

44



ECE/TRANS/WP.29/GRSP/2011/21

to the dummy size being tested-between-the-dummtimseabackof-the
chair. The resulting length of the spacer is listedhia table below for the

different dummy sizes. The board should follow &ssely as possible the
curvature of the chair and its lower end shouldabethe height of the
dummy's hip joint.

[Q10]
(design
Qo0 Q1 Q15 Q3 Q6 targets)

Dimensions in [mm]

Height of spacer device
for positioning of
dummy 229+2 237+2 25042 27042 359+2

Adjust the belt in accordance with the manufaatsrmstructions, but to a
tension of 250 = 25 N above the adjuster forcehwiteflection angle of the
strap at the adjuster of 45 £ 5°, or alternativéfy angle prescribed by the
manufacturer.

The spacer shall then be removeBemeove-the-flexible-device-and-pusid
the dummypushed towards to the seat backDistribute and-arrangehe

slack-withinevenly throughoutthe harness-seo-thatitis-distributed-evenly

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

After installation—adjusthe dummy positiorshall be adjustedso 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 symmetribal Elbows shall be
positioned in such a way that the upper aames closelyshall-be-as-closesa

possible-beingligned with the sternum.
Hands shall be positioned on the thighs.

Legs shall be positioned paraltelone anotheror at least symmetridal

For lateral impactpositive measures shall be taken to ensure the sikty

of the dummy is maintained erly—CRS-—and-dummy-shall-be kept-stable
until t0 and this shall be confirmed using video analysise-be-checked-by

markers—at-dummy—CRS-and-sldédy mears used to stabilise the dummy

before t0 shall not influence the dummy kinemaéiftsr t0.

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

To allow the test bench seat cushion to recovermmimum period between
two tests using the same test bench seat cushidirbet?0 minutes.
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Example for arm alignment:

7.1.3.6.

Table 6

Arms are aligned with sternum Arms are not alignétth sternum

i-Size indication

The dynamic tests shall be conducted with theelstrgdummy and the
smallest dummy-aras defined in the following tables according to theesi
range indicatethy the manufacturer for the Child Restraint System.

Selection criteria for the dummy according to thege:

size range
indication

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

Dummy

Q0 Q1 Q15 Q3 Q6 Q10

7.1.3.6.1.

7.1.3.6.2.

Where ln—case—of-substantial-modification dfie Child Restraint System
requires substantial modification for installation—betweendifferent sizes
(e.g., convertible Child Restraint System) or & 8ize range cover more than
[3 or 4] size rangea the relevant intermediate dumiigs) aceording-to-the
manufacturers—advicshall be tested in addition to the dummy(ies) roedi
above.

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.

If the-Size Child Restraint System uses a top tethertesteshall be carried
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 tethencfmrage point G2).
Adjust the top tether to achieve a tension loaff 5 N. For side lateral
impact the ISOFIX child restrainthall be tested with only 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 whi positioning
of the trolley floor pan. The tests for rear impaball be conducted
with the worst case position selected by the TexdirBervice. 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 planesyfimetry, the worst
case shall be selected by the Technical Servicthéotest.

(c) In the case of “integrabpecific vehicle ISOFIX" category, the
support-leg shall be adjusted as specified by tiddCRestraint
System manufacturer.

(d)  The leg length of a support-lspall be adjustable in such a way that
it is able to cover the complete span of floor pewvels that are
allowed for in Regulation No. 16, Annex 17 for cseats to be
approved for the installatiorSize 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 beebjatted 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 + Zhhll 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 mesasand 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 mesaksur
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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 lofesre 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 arrangerméet.buckleshall 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 tisite force is increased at
a traverse speed of 100 + 20 mm/min until the meglvalues 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 foneasured to the nearest
integer value of N after the first 25 + 5 mm ofagtrmovement.

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 humidity6bf+ 5 per cent. The test
shall be carried out at a temperature between d=3afC.

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 eertical piece of strap one end of
which bears a load of 50 £ 0.5 N (guided in a manvtgch prevents the load
from swinging and the strap from twisting). Theefrend of the strap from
the adjusting device shall be mounted verticallwags 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 mnmftbat support table.

20 * 2 pre-test cycles shall then be cetegland 1,000 + 5 cycles shall then
be completed at a frequency of 30 + 10 cycles paute, the total amplitude
being 300 + 20 mm or as specified in paragraph52%.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 therapmate 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 chilgtr@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 shaubh that the required acceleration
is given at an average rate of increase of acdwaraf at least 25 g/S.

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 carrigidas paragraph 7.1.1. above.

Dust resistance testing

° 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 origntasimilar to that in which

it is mounted in the vehicle. The test chamber|gtaitain 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 aittidrsawal 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:30% 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 10am aperture, 64im wire diameter: 76 to 86 per cent;
(c)  passing 7fm aperture, 5am 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 betweercldmaps 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 @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 + 1rbon an atmosphere having a
temperature of 23 = 5° C and a relative humiditys0f+ 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 anelaive 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 humidit@f+ 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 weit2 + 0.2 kg previously
cooled to -30 + 5°C. When the strap has been kemutewn load for
30 + 5 minutes in the same low-temperature chamiber,weight shall be
removed and the breaking load shall be measurddnwiiive 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 + 18utes in a heating-cabinet atmosphere
having a temperature of 60 + 5 °C and a relativmility 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 whichazdrof 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 determimiticin 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 api®re having a
temperature of 23° + 5 °C and a relative humidityp® + 10 per cent. The
room temperature during the testing shall be batwlég 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 3010 1,000 +5
Type 2 procedure 5+0.05 3010 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®dhe 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 wheeestrap 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.

be as shown in Annex 5, figure 2. The 5 N loadIdt®permanently applied.
For cases where the strap changes direction mame 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 tigid part.

Conditioning test for adjusters mounteddaliyeon a child restraint

Install the largest dummy for which the restramtintended, 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 feé of the webbing
enters the adjuster.

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

The webbingshall be cycled for a total distance of not less thaf m#n
through the adjuster. This movement shall be shelh 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 paragraph5.8.6shall 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 envirohim&ving a temperature
not exceeding 23°C. The cooling period shall imratly be followed by
three consecutive 24 hour cycles with each cyclaptsing the following
consecutive sequences:

(a) an environment having a temperature of not fiega 100°C shall be
maintained for a continuous period of 6 hours drid €nvironment
shall be attained within 80 minutes of commencenudnthe cycle;
then

(b)  an environment having a temperature of not nibae 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 ntba@ 23°C shall be
maintained during the remainder of the 24 houreycl

Certification of Test Bench Cushion.

The test bencéeat cushion shall be certified when new to esthbtiitial
values for impact penetration and peak deceleratiod then after every 50
dynamic tests or at least every month, whichevérassooner, or before each
test if the test rig is used frequently.
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7.3.2. The certification and measuring procedurball scorrespond to those
specified in the latest version of ISO 6487; theasuging equipment shall
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 cuslao the centre line and at
150 £ 5 mm in each direction from the centre line.

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 thé¢ pesnt, raise the mass 500 +
5 mm and allow it to fall freely to make impact thre test bench seat cushion
surface. Record the penetration and the deceleratiove.

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 tdat@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 digitth 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 57254199 the General
Uncertainty Measurement (GUM) method.

7.5. The measuring procedures shall correspondhdeet 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 [1650]

Upper neck force 600

Upper neck moment 600

Chest deflection 600

The sampling rate should be a minimum of 10 tineschannel frequency
class (i.e. in installations with channel frequenchass of 1000, this
corresponds to a minimum sampling rate of 10,008psas per second per
channel).
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8.

8.1.

8.2.

8.3.

8.4.

9.1

9.2.

Test Reports of Type Approval and of Production
Qualification

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

(@) the type of device used for the test (accetmrabr deceleration
device);

(b)  the total velocity change;

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

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

(e) the time (in ms) when the head of the dummyhes 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 Accedion 3ms, Upper
Neck Tension Force, Upper Neck Moment, Thorax Cibesftection
and Lower Lumbar Load Cell Force; and

0] the lap belt force.

Remark: the list of data above could be replagethb requirement that the
test reportshall be formulated according a harmonized test repiongin
Annex [X].

If provisions relating to anchorages contaimednnex 6, Appendix 3, to this
Regulation have not been respected, the test repatt 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 conduittee type approval tests,
shall carry out tests to qualify production in accordaméth paragraph 9.2.

Qualifying the production of Child Restraints&ms

The production of each new approved type of CRibtraint Systenshall
be subjected to production gualification tests.

For this purpose, a random sample of 5 Child RegtSystems will be taken
from the first production batch.
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9.2.1.
9.2.1.1.

9.2.1.2.

9.2.1.3.

9.2.1.3.1.

9.2.1.3.2.

9.2.2.
9.2.3.
9.2.3.1.

9.2.3.2.
9.2.3.3.

10.

The first production batch is considered to beptragluction of the first block
containing a minimum of 50 Child Restraint Systeamsl a maximum of
5.000 Child Restraint Systems.

Dynamic tests for frontal and rear impact

Five Child Restraint Systestzall be subjected to the dynamic test described
in paragraph 7.1.3. The Technical Service that voredl the type approval
tests shall choose the conditions that producedndmemum 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.

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 describeparagraph 6.6.4.4.1.1.;

for rearward facing and carrycots the head expodaseribed in paragraph
6.6.4.4.1.2.1. and head excursion described i4.8.8.2.2.;

shall be measured.

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

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.

The injury criteria results shall complyith the requirements of
paragraph 6.6.4.3.1. and, in addition, the X + ®didn in paragraph
9.2.1.3.1. shall be applied to the 3 ms clippedirinjcriteria results (as
defined in paragraph 6.6.4.3.1.) and recordednfimrimation only.

Dynamic tests for lateral impact
Control of Markings

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

Control of Instructions on Installatiordahe Instructions for Use.

The Technical Service that conducted gpraval tests shall verify that the
instructions on installation and the instructions fise conform to paragraph
14.

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:
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10.1.

10.2.

10.3.

11.

11.1.

11.1.1.

11.1.2.

11.2.

11.3.

12.

12.1.

12.2.

13.

13.1.

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

The minimum requirements for conformity obghuction control procedures
set forth in Annex232to this Regulation shall be complied with.

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 ahild
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 arikely 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 Teécdl 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 sfdbrm 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.
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14. Information for Users

14.1. Each child restraint shall be accompaniednbiructions in the language of
the country where the device is sold with the fwiloy content:

14.2. Instructions on installation shall include following points:

14.2.1. For i-Size" category Child Restraint Systems the follgyviabel shall be

clearly visible-abn the peintexterior of sale-witheutremevinthe packing:

Notice

This is an [-Size" Child Restraint System. It is approved t@Ration [No. X], for use in,
"i-Size compatible" vehicle seating positions asdattid by vehicle manufacturers in the
vehicle users’ manual.

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

14.2.2. for @-Size Specific vehicle ISOFIX" category Child Restraiiystems
information on the applicable vehicle shall be digaisible at the point of
sale without removing the child restraint fromptcking;

14.2.3. the child restraint manufacturer shall ptevinformation on the exterior
packaging as to the address to which the custoaremite to obtain further
information on fitting the child restraint in spgcicars;

14.2.4. the method of installation illustrated bhomgraphs and/or very clear
drawings;
14.2.5. the user shall be advised that the riggeh& and plastic parts of a child

restraintshall be so located and installed that they are notdjaBiuring
everyday use of the vehicle, to become trappedrpweable seat or in a door
of the vehicle;

14.2.6. the user should be advised to use cars/gmrpendicular to the longitudinal
axis of the vehicle;

14.2.7. in the case of rearward facing Child Réstr@ystems the customer shall be
advised not to use them in seating positions wtieee is aractive frontal
airbag installed. This information shall be cleavlgible at the point of sale
without removing the packaging;

14.2.8. for -Size Special Needs Restraints" the following infation shall be
clearly visible at the point of sale without renmoyithe child restraint from
its packing:

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

(o]
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14.3.
14.3.1.

14.3.2.

14.3.3

14.3.3.
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.

14.3.12.1.
14.3.12.2.

14.3.13.

14.3.14.

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 phafifgr and/or very clear drawings.
In the case of seats that can be used both foraddearward facing, clear
warning shall be given to keep the Child Restraint System reatviacing
until the child's age is greater than a statedt/iori some other dimensional
criterion is exceeded;

for forward facing Child Restraint System, e following information
shall be clearly visible at the point of sale withat removing the Child
Restraint from its packing :

"IMPORTANT - DO NOT USE FORWARD FACING BEFORE THE
CHILD'S AGE EXCEEDS 15 months (Refer to instructions)".

the operation of the buckle and adjustienjas shall be explained clearly;

it shall be recommended that any strapdifglthe 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 lappsts worn low down, so that the
pelvis is firmly engaged, shall be stressed;

it shall be recommended that the deviceldhioe 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 osecerning the danger of making
any alterations or additions to the device withdé 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 a textiover, 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 childrenreoeleft in their Child Restraint
System unattended;

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

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

the Child Restraint System cover showoldbe 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-Size Child Restraint System, the user shall alsadierred to the
vehicle manufacturer's handbook.
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15.

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 doadwhich 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

60

(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
NoO. XXXX.

Approval NO.: ..., Extension.No...............

[1.1. Forward-facing child restraint/rearwardifeg child 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.............ccccooviiiieiiiniinnn,
2. Trade NAMEe OF MATK ......cooiiiiiiiiii i
Manufacturer's designation of the child regtrai.............ccccvveeeeiiiiiiiiieeniinns

4. ManNUFACIUIEI'S NAME ....ccvveiiiiiin e e e e et e e e ee e e e s et e e e eaa e e e saereeeees

i

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 ..........ccccuiiiiee i
Technical Service conducting approval teStS. . ..ueeeeeeeieieiiiiiiiiiieieieeaeeeen.
Type of device: deceleration/acceleration

Date of test report issued by that SErviCe..........ccooeeeieiiiieiieccees
Number of test report issued by that ServiCe..........cccccev e,

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

S o 1= LU P

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

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

(b) drawings, diagrams and plans of the vehiclecsire 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 vighistructure and seat
structure;

(d) instructions for fitting and use;

(e) list of vehicle models for which the restramintended.
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Arrangements of the Approval Mark

[To be defined]

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

and mass limit of [24kg]; it is approved in Fran@®2) under the number [00xxx]. The
approval number indicates that the approval wasntgdh in accordance with the
requirements of the Regulation concerning the amr@f enhanced Child Restraint
Systems used onboard of motor vehicles as amengdte: 90 series of amendments.

[To be defined]

The Child Restraint System bearing the above agbrmark is a device not capable of
being fitted in every vehicle and of being usedtfar [40cm to 70cm] size range and mass
limit of [24kg]; it is approved in France (E2) umdihne number 002450. The approval
number indicates that the approval was granteddoralance with the requirements of the
Regulation concerning the approval of [ISOFIX Inmedg Enhanced] Child Restraint
Systems used onboard of motor vehicles as amengdte: 90 series of amendments.

Note The approval number and additional symbad®ll be placed 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 oriented instmae direction. The additional
symbol(s) shall be diametrically opposite the approval number. Ttse of Roman
numerals as approval numbers should be avoided sw@revent any confusion with other
symbols.
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Annex 3

Arrangement of Apparatus for Dust Resistance Test

o
o
o
retractor
cycling attachment
| <& dust collector
o
o
i |
retractor
250
40°

orifice
valve and filter

dust A// air

-
\\_4
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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, a@wemore atomizing
nozzles, sample supports, provision for heatingctm@mber, 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 sampksall not be returned to the
reservoir for respraying.

The apparatus shall not be constructed of nm#tethat 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 suspenddtiatathe axes of the reel for
storing the strap shall be perpendicular to theqggpal direction of horizontal
flow of mist through the chamber. The strap operimghe retractor shall
also be facing in this principal direction.

Each sample shall be so placed as to peredt $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 B cent of total
impurities in the dry state.

The solution shall be such that, when atomae3b°C, the collected solution
is in the pH range of 6.5 to 7.2.

Compressed air

The compressed air supply to the nozzle oeleezfor atomizing the salt
solution shall be free of oil and dirt, and maintd at a pressure between 70
kN/m?® and 170 kN/rh

Conditions in the mist chamber
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5.1.

5.2.

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 samplesawoy other sources are
collected. The collectors shall be placed neaitésesamples, one as near as
possible to any nozzle and one as far as posgite &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 oveaegrage of at least 16
hours, is collected in each collector.

The nozzle or nozzles shall be directed ofidzfso 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

<>

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 "
-
tatal travel:
300+ 20mm
straps in horizontal plane
v
Test in the buckle F=5+005M
A
<>
total travel:
300+ 20 mm
/
/
/
e

Test in a guide or pulley

F=5+ 005 N
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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 beis@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 trolleyrygiag 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. The lower part and the upper part are mbde20 mm diameter tube;

3.1.2. rigid seating, dimensions of which are giwerAppendix 1 to this Annex.
The rear part of the seating is made from a rigieles metal, the upper edge
of which is a 20 mm diameter tube. The front paithe seating is also made
of a 20 mm diameter tube;

3.1.3. for access to the ISOFIX anchorage systegraniogs shall be made at the
rear of the test bench seat cushion, as presciibedippendix 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. Theensions of the cushion
are given in Appendix 1 to this annex;

Table 1

Density according to 1ISO 485 (kgim 43

Bearing strength according to 1ISO 2439B (N)

p — 25 per cent 125

p — 40 per cent 155

Bearing strength factor according to 1ISO 3386 (kPa) 4

Elongation at rupture according to ISO 1798 (pertce 180

Breaking strength according to ISO 1798 (kPa) 100

Compression set according to ISO 1856 (per cent) 3

3.1.6. the polyurethane foam shall be covered wisun shade cloth, made of poly-

acrylate fibre, the characteristics of which aneegiin Table 2.
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Table 2

Specific mass (g/f) 290
Breaking strength according to DIN 53587 on tescapen 50 mm wide:

lengthwise (kg): 120
breadth wise (kg): 80
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 tai@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, liblts 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 theecanaterial (see figure
3 of Appendix 1 to this Annex).

3.1.7.5. The test bench seat cushion is placedi@emkiwn 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 Iposition, 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.

Details of materials used in this process caaliiained from TNO (Research Institute for Road
Vehicles), Schoemakerstraat 97, 2628 VK Delft, Ne¢herlands.
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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 theramagerial (1250 x 850 mm)
are drawn 333 mm apart from the centreline of tlacenial.

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

3.2 Test of rearward-facing devices

3.2.1. A special frame shall be fitted on the @&ylin order to support the child

restraint systeras shown in figure 1.

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

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

Figure 1
Arrangements for testing a rearward —facing device

Steel tube
500 x @100 x @90

380

C,
Dimension in mm
3.3. Trolley floor pan
3.3.1. The floor pan of the trolley shall be cousted of a flat sheet of metal of

uniform thickness and material, see figure 2 of é&mugix 3 to this Annex.

3.3.1.1. The floor pan shall be rigidly mountedtba trolley. The height of the floor
pan relative to the Cr axis projection point, disien [X]  in figure 2, shall
be adjusted to meet the requirements of paragrdph.7.9.

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

2 The dimension X shall be of 210 mm with an adjesttmrange of: 70 mm.
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3.3.1.3.

3.3.1.4.

3.3.1.5.

4.1.
4.2.

4.2.1.
4.2.2.
4.2.3.
4.2.4.
4.3.

4.4,

4.5,

Table 3

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 floor pan shall have a surface roughmet exceeding Ra 6,3 according
to ISO 4287:1997.

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

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

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

an outer casing formed from a steel tube;

a polyurethane energy-absorber tube;

a polished-steel olive-shaped knob penagaitito the absorber; and
a shaft and an impact plate.

The dimensions of the various parts of thisoaller are shown in the diagram
reproduced in Appendix 2 to this Annex.

The characteristics of the absorbing matenialgiven in table 3 and table 4
of this Annex.

The stopping device assembly shall be maiethafor at least 12 hours at a
temperature between 15 ° and 25 °C before beind faethe calibration
tests described in Annex 7 to this Regulation. Stopping device shall, for
each type of test, meet the performance requiresriait down in Annex 7,
Appendices 1 and 2. For dynamic tests of a chiktraet, the stopping
device assembly shall be maintained for at leasth@drs at the same
temperature, to within £ 2 °C, as that of the aaliton test. Any other device
giving equivalent results can be accepted.

Characteristics of the Absorbing Material "A" 3

(ASTM Method 2000 (1980) unless otherwise stated)

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

Module at 100 per cent elongation: > 70 kg/cnf

Module at 300 per cent elongation: > 130 kg/cm

Low temperature brittleness (ASTM 5 hours at - 65 °

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)

Method D 736):

Compression set (Method B): 22 hours at 7645 per cent
Density at 25 °C: 1.08t01.12

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 (1979) Oil No. 1):

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 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 < B5qré 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/cni
Module at 300 per cent elongation: > 130 kg/cm

Low temperature brittleness (ASTM 5 hours at - 55 °C
Method D 736):
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ASTM Method 2000 (1980) unless otherwise stated

Compression set (Method B): 22 hours at 7645 per cent
Density at 25 °C: 1.08t01.12

Ageing in air (ASTM Method D 573

(1981)):

70 hours at 100 °C: Shore hardness: max. variatidn

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 < 36qrérof 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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— Side View — Bench seat cushions (Tolerance genlet)

Figure 2
Dimensions of the aluminium bottom-plate
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Figure 3

Dimensions of the aluminium backrest-plate
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Figure 4

Dimensions of the cover material
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Appendix 2

Arrangement and Use of Anchorages on the Test Tiley

1.
2.

The anchorages shall be positioned as showreifigure below.

Child restraints in theSize "universal", "specific" and "restricted" cateies
shall use the following anchorage points: H1 and H2

For testing of child restraints with top tethiwe anchorage (or G, shall be
used.

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 paaly 7.1.3.6.3.

The structure carrying the anchorages shallidid. rThe upper anchorages
shall not be displaced by more than 0.2 mm in the lomfital direction
when a load of 980 N is applied to them in thaéction. The trolley shall be
so constructed that no permanent deformation siealir in the parts bearing
the anchorages during the test.
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Figure 1
Top View — Bench with (Tolerance general: +2)
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Side View — Bench with anchorages (Tolerance gendra?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 impact dor relative to the
bench are described in the following figures.

The stiffness and strength of the door panel shabbe sufficient to avoid
excessive oscillation or significant deformation ding lateral dynamic
test.

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

ﬁHeod containment plane
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0 L
]

55
350 ot tO

—CR
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Figure 2
Door panel Geometry — Side View

I~
500

X = \1\
CR
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 mat@ianex 6 Appendix 3
Figure 1), which has to comply with the performandéeria as described in
Annex 6 Appendix 3 paragraph 2.3. realised in asgesup 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 amadss of 6 kg (£0.1 kQ).

81



ECE/TRANS/WP.29/GRSP/2011/21

82

The impact speed is 4 m/s (+ 0.1 m/s). The instntaten should allow the
assessment of the time of first contact betweerintpactor and the sample
as well as the head form acceleration at leastireciion 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 matermal ldead 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 accelerationfanction of time
Frontal Impact — Test Pulse 1
Definition of the different curves
Time (Ms) Acceleration (g) Acceleration (g)
Low corridor High corridor

0 - 100
20 0 -
50 20 28
65 20 -
80 - 28
100 0 -

120 - 0

Regulation N o, 44 Frontal impact
i)

y \

L 4 i\

Acceleration ! Deceleration (g}

/ / A \
50 ! \

on T p——r— T T m— T T m— T ————y
a 3 w 15 20 25 30 35 W 45 S0 55 @0 & 7O TS &0 & 90 W 100 105 110 115 120
Time (ms )

The additional segment (see paragraph 7.1.3.1.1.8pblies only for the
acceleration slefl
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Annex 7
Appendix 2 — Rear impact
{Curves of trolley's deceleration or acceleratiafienction of time
Rear impact — Test Pulse 2
Definition of the different curves
Time (Ms) Acceleration (g) Acceleration (g)
Low corridor High corridor

0 - 21
10 0
10 7 -
20 14 -
37 14 -
52 7 -
52 0
70 - 21

70 - 0

Begulation Mo. 44 Fear impact

8.0 5

3
=

’ ~

/ :

/,/ N
/] |
] 1
1

1] 16 0 5 30 36 40 44 hiln} it} i) it} T
Tirne [rms)

Bocdergion, Decelration(g)
=
=

,_\,
=

n.o
1] §

The additional segment (see paragraph 7.1.3.1.1&pplies only for the acceleration 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

—&— Upper corridor
—e—3m/s @40 ms

3 \ \
2
1 4
o 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 5.5 -
18 - 6.2
60 0 -
70 - 0

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

[Appendix 4

1. Door panel Definition
The door panel geometshall be in line with the bench 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 2.3hiaf 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 amadss of 6 kg (£0.1 kQ).
The impact speed is 4 m/s (x 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 leastirectibn 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 measuringn8B in thickness
attached to the door panel structure to which shi@ih be attached a
subsequent layer of Styrodur C2500 20 mm in thiskn&he Styrodur needs
to be replaced after each test.

Remark:[Styrodur C2000 is not available, but 2500 couldalbeacceptable
alternative as it is available and used for curtesting.]

[Overall test rig lay oud]
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Annex 8

Description of dummies

1. General

1.1. [The dummies prescribed in this Regulation are dasgrin this Annex, in

technical drawings held byFirstFechnology-SafBystemsHumanetics

Innovative Solutions Inc. and in the user manuals delivered with the

dummies}

1.2. Alternative dummies may be used provided that:

1.2.1. their equivalence can be demonstrated tcs#ltisfaction of the competent
authority, and

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

2. Description of the Dummies

2.1. The dimensions and masses of the Q0, Q1, @35and Q6 [and Q10]

dummies described below are based on the anthrdppofe50th per centile
children aged 0, 1, 1.5, 3 and 6 [and 10.5] yesspectively.

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

2.3. For an overview of the dummies, see below:
[to be defined]

Q-dummy family from left to right: Q1.5, Q3, QO0, Q&énd Q1 [Q10 dummy, being under
development, not yet shown]

3. Construction
3.1. Head

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

3.2. Neck

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

segmented design allows a realistic rotational Wela The neck is

equipped with low stretch neck-cord in order toverg excessive elongation.
The neck-cord is also designed to act as a safety i 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.

3.3. Thorax

The thorax of the child is represented by a simigjlecage. The deformation
can be measured with a string potentiometer in @d @1.5 and an IR-
TRACC sensors in Q3and Q6 [and Q10]. The shouldersonnected with a
flexible joint to the thorax, allowing deformatidorwards.
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3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

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

Abdomen

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

Lumbar spine

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

Pelvis

The pelvis is constructed from a iliac-sacrum bpag covered with a plastic
flesh outer contour simulation. In the bone parhogable hip joints are
inserted. An accelerometer array can be mountdtiarpelvis. 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 reinforcedtigid®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. (Nibtat the dummy does not
have the ability to stand without external suppofthe QO legs have a
simplified layout with one integral part per legthva fixed angle at the knee.

Arms

The arms are constructed with plastic bones covtr RVC skinned foam
parts that represent the upper and lower flesh.ellb@w joints can be locked
in any position. The Q0 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 4.19]
(incl. acc.
mount)
Torso (incl. 1.50+0.15 4.21+0.25 4.74x0.25 6.00+£0.30 9.07+£0.40 14.85]
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 12.50]
(together)
Arms 0.28+0.03 0.89+0.20 1.20£0.20 1.48+0.10 2.49+0.10 4.0Q]
(together)
Suit 0.27+0.05 0.27+0.05 0.30+0.05 0.40+0.10 0.5580 (see torso)

Total 3.73+0.39 9.6+0.80 11.10+0.80 14.59+0.70 221080 [35.54]
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Principal dimensions

4.2.

Figure 2

Main dimensions of dummy

15

& " Ll 4
TR

. _.., ¥l

T L
S e 41\..\.

Nmu-|| (=) __,._E_l_,/_,\ )
S K
e D.[ f?!_xvfwlu.uul —

92



ECE/TRANS/WP.29/GRSP/2011/21

Table 2
Q-dummy dimensions

[Q10]
(design
No. Q0 Q1 Q1.5 Q3 Q6  targets)
Dimensions in [mm]
17 Seating height
(head tilted forward) 35549 47919 499+9 54419 601+9< 74819
18 Shoulder height
(sitting) 2257 298+7 309+7 32947 362+7 4737
Stature
(head tilted forward) - 740+9 800+9 985+9 114319 < 1443+9
5
Chest depth - 11445 11345 14615 14145 17145
15
Shoulder width ~ 230%7 22747  2274#7  259%7  305+7  338%7
12
Hip width - 191+7 194+7 2007 22317 27017
1 Back of buttocks to
front of knees 13015 21145 23545 30545 36615 48815
2 Back of buttocks to
popliteus - 16145 18545 25315 29915 41845
21
Thigh height, sitting 69 72 79 92 114
Height of spacer
device for positioning
of dummy?! 22942 23742 250+2 270+2 359+2
1. Adjustments of joints
Joints should be adjusted according to procedureduded in the
Q- dummy manual$
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 devVicgyéd board or similar flexible device) equals
shoulder height sitting minus thigh height sittiRequest FTSS: Please add relevant dimensions to
be included [(e.g. is neck width (13) relevant?)]

[The technical specifications and detailed drawiofQ-dummy, corresponding to the principal
dimension corresponding to the 50th percentiledaméle of the United States of America, and the
technical specifications for its adjustment for tests of this Regulation are deposited with the
Secretary General of the United Nations and magdnsulted on request at the secretariat of the
UNECE, Palais de Nations, Geneva, Switzerland.]
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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 accommad@tein-up track, barrier
and technical installations necessary for the . last part of the track, for
at least 5 m before the barrighall be horizontal, flat and smooth.

Barrier

The barrier consists of a block of reinforced cete not less than 3 m wide
at the front and not less than 1.5 m high. Theidashall be of such
thickness that it weighs at least 70 tonnes. Thatffaceshall be vertical,
perpendicular to the axis of the run-up track, aogered with plywood
boards 20 £ 1 mm thick in good condition. The harrghall 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 vehictnall no longer be subjected to the
action of any additional steering or propelling idevor devices. Ishall
reach the obstacle on a course perpendicular tocdfiésion wall; the
maximum lateral disalignment permitted betweenwvérical median line of
the front of the vehicle and the vertical mediarelbf the collision wall is £
30 cm.

State of the vehicle

The vehicle under teshall either be fitted with 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 she 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 meahs, fuel installatiorshall 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 engitigg fuel tankshall be at least 90 per
cent full. All other liquid-holding tankshall be filled 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 testpabte of affecting its
structure) to be used also for the tests presciilyetlis Regulation.

Impact velocity
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1.6.

The impact velocityshall be 50 +0/-2 km/h. However, if the test has been
carried out at a higher impact velocity and theislehhas satisfied the
conditions prescribed, the test is consideredfaatisry.

Measuring instruments

The instrument used to record the speed reféoed paragraph 1.5. above
shall be accurate within 1 per cent.
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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 accommditatgropulsion system of
the impactor and to permit after-impact displacethuérihe vehicle impacted
and installation of the test equipment. The panvhich vehicle impact and
displacement occur shall be horizontal. (The slepall be less than 3 per
cent measured over any length of one metre.)

Impactor
The impactor shall be of steel and of rigedstruction.

The impacting surface shall be flat andeast 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 piypat 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 ilmpacted vehicle;

the maximum lateral deviation permittetduMeen 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 im® barrier) by a restraining
element, the latteshall be rigid and be incapable of being deformed by the
impact; the carriage shall, at the moment of imphet capable of moving
freely and no longer be subject to the action efglopelling device.

The combined mass of carriage and impabtdt be 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 substantialapable of being
deformed by the impact.
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1.5.3. A stopping device shall be incorporated hie pendulum to prevent any
secondary impact by the impactor on the test vehicl

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

1.5.5. 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:

1
mr *m Dg
1.5.6. The reduced mass "mr" shall be 1,100 + 20 kg
1.6. General provisions relating to the mass amaktitg 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 utleicle has met the
requirements prescribed, the test shall be coresideatisfactory.

1.7. 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 dsttion of the service weight
of the vehicle as a whole is concerned.

1.8. 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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Type approval scheme (Flow Chart ISO 9002:2000)

Type Approval Request

]

Unknown Applicant

1SO 9002:2000

No

Factory Inspection

by
Competent Authority

COP In-House

Laboratory Inspection

by
Competent Authority

COP Test® & visit 2

Known Applicant

Type Approval Test
&
Quialification Test *

Granting
Type approval

COP by Technici
Service

COP Test® & visit 2
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Notes:

0. or an equivalent standard to this one with thenissible exclusion of the requirements related to
the concepts of design and development; point'C@stomer satisfaction and continual
improvement"

1. these tests shall be done by Technical Service

2. visit to the manufacturer for inspection andd@n sampling by the Authority or Technical
Service

if there is no 1ISO 9002:2000: 2 times a year

if there is an ISO 9002:2000: 1 time a year

tests in accordance with Annex 13

if there is no ISO 9002:2000:

of the Authority or Technical Service duringethisit of footnote 2a

of the manufacturer between the visits of fagt 2b

if there is an 1ISO 9002:2000: taken by the nfiacturer, procedure checked during visit of
ootnote 2b.

GO
RS

- —_— =~
o =
A
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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 requirementghe 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.@. (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 b.@f this 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 and random baseccordance 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
(paragraph 2.2.1.) or following the method of coatus control
(paragraph 2.2.2.).

2.2.1. Batch control for the Child Restraint Syssem

2.2.1.1. The holder of an approvsiall divide the Child Restraint Systems into
batches which are as uniform as possible in regardaw material or
intermediate products involved in their manufactidi&erent colour of shell,
different manufacture of harness) and in regangréaluction conditions. The
numbers in a batcéhall not exceed 5000 units.

In agreement with the relevant authorities théstean be carried out by the
Technical Service authorities or under the respilitgi of the holder of an
approval.

2.2.1.2. A samplshall be taken in each batch in accordance with theigions 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 parag2ahl.4.

2.2.1.4. In order to be accepted, a batch of CRédtraint Systemshall 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 = 1MH 2 1 2
500<N<5000 1st= IMH+1LH 2 0 2 Normal
2nd = 1IMH+1LH 4 1 2
N<500 1st=2MH 2 0 2 Strengthened
2nd = 2MH 4 1 2
500<N<5000 1st = 2MH+2LH 4 0 2 Strengthened
2nd = 2MH+2LH 8 1 2

Note:

MH means harder configuration (the least good resis obtained 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 ecmttain 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 isebed and it is the cumulative number, wrstiall
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 congdeo 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 batchiclwv was subjected to
production qualification.

2.2.1.6. The test results described in paragrapi 2. 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 staasti@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 traceabibityhe product.

2.2.2.2. The sampleshall be taken in accordance with the 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 paragkahB.4.

2.2.2.4. Control shall meet the following requirense

Child Restraint Systems taken Degree of control rigour

0.02 per cent means one Child Restraint Systenmtfrken 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 tlgelirements, 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 shalithdrawn and necessary
steps shall be taken to re-establish the conforafititie production.

Strengthened control will replace normal contl dut of 10,000 Child
Restraint Systems manufactured consecutively, toelystion has to be
withdrawn twice.
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2.2.2.5.

2.2.2.6.

2.3.

2.3.1.

2.3.2.

2.4,

2.4.1.

2.5.

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

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

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

The test results described in paragrapt2.2. shall not exceed L, where L is
the limit value prescribed for each approval test.

For @-size specific vehicle —specific|SOFIX" devices according to

paragraph 2.1.2.4.1., the child restraint manufactmay choose Conformity

of Production procedures according to either pagiy2.2., on a test-seat
bench or paragraphs 2.3.1. and 2.3.2., in a vehicley lsbetll.

For "®-Sizevehicle specific vehicle ISOFIX " devices, the followingst
frequencies shall apply once every 8 weeks:

At each test all requirements according to pardgg#p64. and 6.7.1.7.1.
shall be fulfilled. If all tests during one year showtiskactory 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 testhich 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 frequestall be raised to the
higher one if the lower one was used according dacagraph 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 hadi¢he 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 manufactureshall advise the competent authority on a quarterlyshasi
the volume of products produced against each approymber, providing a
means of identifying which products correspondhit approval number.
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Test of energy absorbing material

1. Headform

1.1. 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.

1.2. The headform shall have a total mass, includime accelerometer of
2.75 + 0.05 Kg.
Figure A
Headform
b
I
5
5
e
£
R64
R19
2. Instrumentation

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

3. Procedure

3.1. The test shall be conducted on a completely assshdilild 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 perfornealmg the modification.
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3.2.

3.3.

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

Raise the headform to a height of 100 —0/+5 mm ftbenrespective 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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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 intivns. Mark a point "A"
on the backrest on the same horizontal level asltioalder 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 Systin the case of carry cot
devices where a symmetrical installation of the thymis not possible
according to the device and manufacturer instrastithe lower limit of area
at which material complying with Annex-1¥43 shall be used, shall be all
areas beyond dummy's shoulder in the head directvben measured with
this dummy in the carry cot in its worst positiomnsistent with the
manufactures instructions and the carry cot pawiibon the test bench.

If a symmetrical installation of the dummy in tbarry-cot may be possible,
the whole inner surfaces shall be covered with rateomplying with
Annex 1413; this material has to fulfill its purpose togetheith the inner
side structure; the Technical Service may assésaspect with further tests.

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

fixed raller

fixed raller

, Wy 1.28 kg
Nl

1. Method

1.1 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.

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

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

1.4. Connect free end of webbing to pulling de\Bce

2. The cycle is:

2.1. Pull B at least 150 mm whilst A exerts no tenn the integral harness.

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

2.3. At the end of stroke, de-activate the adjuster

2.4. Repeat cycle as specified in paragraph 6.7.2.
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Typical buckle strength test device

tensile force

i buckle a
|
o VA wl }Tﬁ A
|
ESO(‘gil
| /Stéfpi
|
ﬂ30q‘)11
|
o=
S N /%J ‘ LW/// 5
| } | .
X 1 X
|

tensile force

6
dimensions in mm 3
a = surface at A:
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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:

25

HPC=(t, - t,)

it JEZ adt

1t1

t2
in which:

the term "a" is the resultant acceleratisnmeasured in units of gravity, g (1
g=9,81m/?;

if the beginning of the head contact cadétermined satisfactorily; &and %
are the two time instants, expressed in secondigirg an interval between
the beginning of the head contact and the endeofeéhording for which the
value of HPC is maximum;

if the beginning of the head contact carbeotdetermined,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 maxinuatoe.

The value of the resultant head acceleratioing forward impact which is
exceeded for 3 ms cumulatively is calculated frdne tesultant head
acceleration?

The acceleration (a) referring to the centre aligy is calculated from the triaxial components i
acceleration measured with a CFC of 1000.
The acceleration (a) referring to the centre aligy is calculated from the triaxial componentshaf
acceleration measured with a CFC of 1000.
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Geometrical dimensions of-Size Child Restraint Systems
Figure 1

Stature cm Sitting height cm Shoulder breadth gm p bdeéadth 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 43.5 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 53.4 26.9 22.0 30.0 33.9
90 55.5 27.7 22.5 30.8 35.2
95 57.6 28.5 23.0 31.6 36.5
100 59.7 29.3 23.5 324 37.8
105 61.8 30.1 24.9 33.2 39.1
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Stature cm Sitting height cm Shoulder breadth gm p bdeéadth cm Shoulder height cm
A B C D E
95%ile 95%ile 95%ile 5%ile 95%ile

110 63.9 30.9 26.3 34.0 40.4
115 66.0 32.1 27.7 35.5 41.7
120 68.1 33.3 29.1 37.0 43.0
125 70.2 34.5 30.5 38.5 44.3
130 72.3 35.7 31.9 40.0 46.1
135 74.4 36.9 33.3 41.5 47.9
140 76.5 38.1 34.7 43.0 49.7
145 78.6 39.3 36.3 445 51.5
150 81l.1 41.5 37.9 46.3 53.3

When measured under a contact force of 50 N wahdtvice described in figure xx the following taleces will
be applied to the dimensions:
Minimum Sitting height:
- from40t0o87cmB-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
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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 fori{size] support-legs and support-leg
feet

Figure 1
Side view of the support leg dimension assessmemiwvme
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[F5]
&
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695
Key:
1. Child Restraint Fixture (CRF)
2. ISOFIX low anchorages bar
3. Plane formed by the bottom surface of the CRF, lich is parallel to and 15 mm
below the X-Y plane of the coordinate system

4. Z-Y plane of the coordinate system

Upper part of the support-leg dimension assessmievolume, which shows the
dimensional limitations in X and Y direction, the yper height limit in Z
direction, as well as the lower height limitationm Z direction 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 limg of the support-leg and its
foot. No parts of the CRS shall exceed these limits any position of adjustment
when in use configuration.

Figure 2

3D view of the support leg dimension assessment uoie
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Notes
1. Drawing not to scale.
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Figure 3
Side view of the support leg foot assessment volume

Key:

w N

o bk

Notes:
1.

270

525

NN

= — 585
695

Child Restraint Fixture (CRF)
ISOFIX low anchorages bar

Plane formed by the bottom surface of the CRF, lich is 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 showise required adjustment
range of the support-leg foot in Z directions [, aswell as the dimensional
limitations in X and Y direction]

Additional volumes shows the additional permisbile adjustment range in Z
direction for the support-leg foot

Drawing not to scale.



ECE/TRANS/WP.29/GRSP/2011/21

Figure 4
3D view of the support leg foot assessment volume
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Notes:

1. Drawing not to scale.
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Minimum list of documents required for approval

Specific Vehicle Isofix CRS
i-Size CRS-Universal-Approval  Speeifc-carapproval paragraph

General
documents

Drawings/picture
s

Application letter/request  Application letter/regtie 3.1.

Technical description of theTechnical description of the3.2.1.

CRS CRS

Installation instruction for Installation instruction for 3.2.1.
retractors retractors

Declaration on toxicity Declaration on toxicity 231.

Declaration on flammability Declaration on flamniaip 3.2.1.

Instructions and details of Instructions and details of 3.2.6.

packaging packaging

Material specifications of Material specifications of 2.46. and

the parts the parts Annex 12
2.2.1.1.

Assembly instructions for Assembly instructions for 6.2.3.

removable parts removable parts

Documentation on Documentation on 14

Information for Users Information for Users,

including reference to the
applicable vehicle(s)

List of vehicle model(s) Annex 1
CoP clearance documents CoP clearance documents 3.1. and
including company including company Annex 11
organisation chart, organisation chart,

Chamber of Commerce  Chamber of Commerce

registry, production plant registry, production plant

declaration, quality system declaration, quality system

certificate, CoP procedure certificate, CoP procedure

declaration declaration and declaration
on procedures for sampling
per product type

Exploded view drawing of Exploded view drawing of 3.2.1. and
CRS and drawings of all itsCRS and drawings of all itsAnnex 1
relevant parts relevant parts

Position of approval mark  Position of approval knar 3.2.1.

Drawings or pictures 3.2.3.
regarding the combination

of the CRS and the car or

the ISOFIX seating position

and the relevant car
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Specific Vehicle Isofix CRS
i-Size CRS-Universal-Approval Speeifc-carapproval paragraph
environment’

Drawings of vehicle and  Annex 1
seat structure, adjustment
system and attachmerits

Photographs of CRS Photographs of CRS andfamex 1
vehicle and seat structure

In case not marked on the In case not marked on the 4."
sample(s) at the time of  sample(s) at the time of
submission for approval: submission for approval:

example of marking of example of marking of

manufacturer’'s name, manufacturer’'s name,
initials or trade mark, the initials or trade mark, the
year of production, year of production,
orientation, warning labels,orientation, warning labels,
i-Size logo, size range, i-Size logo, size range,
occupant mass and occupant mass, specific
additional markings. vehicle isofix marking and

additional markings.

D n case tested on the test trolley in a vehicleytsdell in conformity with paragraph 7.1.3.2. or in
a complete vehicle in conformity with paragraph.3.2.
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