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Dear reader,

» this piece of work is focussed on rewriting the frotal and rear impact;

 to keep an overview nothing of the old text is deled but in strikethrough
characters;

« for the same reason the old numbering is up to nowot changed;

* because later also child restraints tested with Q%6 and Q10 are supposed to make
part of the new regulation, an open mind is kept wh regard to their applications
too;

e what is added or replaced is put in a coloured frare;

» to provide a first reasoning behind the changes, &a text in Italics is used;

» the term of iSize child restraint is hereby introduwced what should be pronounced in
the same way as e.g. the word “iPod”;

* iSize is an indication as the word group in Reg.44nd it means that for the way of
choosing child restraint one should primarily use aes eyes and take account of the
stature of the child;

e iSize also means that it concerns child restraint¢hat are fastened by means of
iISOFIX;

* we could try to develop this new child restraint rgulation for all child restraints
that are fixed by means of the ISOFIX anchorages;

 that is to say iSize child restraints could also na e.g. boosters and
boosters+backrests that are restrained with the wkknown anchorages (but the
children with adult belts);

* the UNECE Reg.44 could be kept for all child restrants that do not make use of
ISOFIX and where their fixation (location and which way) is less traceable and alas
the outcome of accidents too!

Hans Ammerlaan - NL MOT/RDW

7. PARTICULAR SPECIFICATIONS

7.1. Provisions applicable to the assembled restraint

Remark: 7.1.1. -7.1.3 concern resistance to coomsenergy absorption and overturning and
are not taken on board in this piece of work.

7.1.4. Dynamic telts

7.1.4.1. General The child restraint shall be subjected-tdyaamic tegts in conformity
with paragraph 8.1.3. below.

Remark: paragraph 8.1.3. must be extended with tihpton of the side impact test” and this

paragraph 7 must be extended with the particulacscations of the side impact test.
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NPACS test bench defined for all dynaestst rear, front and lateral dynamic
test!

Child restraints of the "universaltestricted"-and-"seminiversal’ categorie
shall be tested on the test trolley byrmaex the test seat prescribed in
paragraph 6., and in conformity with paragraph311.

Child restraints of the "specific vehiclcategory shall be tested with each
vehicle model for which the child restraint is imed. The Technical Service
responsible for conducting the test may reducentimaber of vehicle models
tested if they do not differ greatly in the aspdigted in paragraph 7.1.4.1.2.3.
The child restraint may be tested in one of thio¥ahg ways:

On a complete vehicle, as prescribgrhragraph 8.1.3.3;;
In a vehicle body shell on the tesitdy, as prescribed in paragraph 8.1.3.2.; or,

In sufficient parts of the vehicle pslokll to be representative of the vehicle
structure and impact surfaces. If the child réstia intended for use in the rear
seat, these shall include the back of the front, ha rear seat, the floor pan,
the B and C pillars and the roof. If the childtramt is intended for use in the
front seat, the parts shall include the dashbatel A pillars, the windscreen,
any levers or knobs installed in the floor or oooasole, the front seat, the floor
pan and the roof. Furthermore, if the child rastras intended for use in
combination with the adult safety belt, the pattallsinclude the appropriate
adult belt(s). The Technical Service responsiblle donducting the test may
permit items to be excluded if they are found tesbperfluous. Testing shall be
as prescribed in paragraph 8.1.3.2.

The dynamic test shall be performed bidcrestraints which have not
previously been under load.

Remark: because iSize child restraints could alsamboosters for heavier children where only
the CRS is held by the ISOFIX anchorages and thé biz the adult belt, this paragraph must
return in some way.

7.1.4.1.6.

If a "specific vehicle" child restraisystem is installed in the area behind the
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rearmost forward facing adult seat positions (fareple, the luggage area), one
test with the largest dummy/dummies on a completeicke as prescribed in
paragraph 8.1.3.3.3. shall be performed. The offests, including the

conformity of production, may be done as prescrilbgoaragraph 8.1.3.2., if the
manufacturer so wishes.

7.1.4.1.7. In the case of a "Special Needs Restrauery dynamic test specified by this
Regulation for each mass group shall be perfornvadet first, using the
primary means of restraint and second, with altragsng devices in use. In
these tests, special attention shall be given te tequirements in
paragraphs 6.2.3. and 6.2.4.

Remark: this paragraph must return is some wayhm part with criteria of the dynamic test,
because iSize child restraints could also mean teo®qwith backrests!) for heavier children
where the CRS is “held” by the ISOFIX anchorages Wwhere the diagonal part of the adult
belt receives some guidance from the backrestrfomgroved fitting of the child.

7.1.4.1.9. izechild restraint with a support leg-shal-be-te
ut as

follows:

a) JInthe-case-ofsemniversal-categerythe tests for frontal impact shall be
conducted with the support leg adjusted -te—bdth maximum -and
minimum adjustment compatible with the positioning of thalley floor
pan The tests for rearward impact shall be conduetithl the worst case
position selected by the Technical Service. Dutimg tests the support
leg shall be supported by the trolley floor pandascribed in Annex 6,
Appendlx 3, Figure 2—|ﬂque—|s—elearanee—bem+een—the—sheFtest—Leg4ength

b) In the case of support legs out of the plansyoimetry, the worst case
shall be selected by the Technical Service foteke

c) Inthe case of specific vehicle category, thepsut leg shall be adjusted as
specified by the child restraint manufacturer.

Remark: the added next two subparagraph’s arelite moment mentioned in this summing up
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because they mean a different set up for the dynaest. However in fact these two
subparagraph’s contain requirements for ISOFIX dhigstraints with a support leg and should
be placed in the updated paragraph 6 e.g.wheretméiguration is dealt with.

Here a paragraph 6.2.1.5. already exists and staith “To prevent submarining ..”; well, the

requirements on support legs could be clustered imew paragraph that will start with the
headin

Remark: In case of NPACS test bench used alsdrdat and rear dynamic test, an
alignment to the ECE dimensions must be given.

Remark: consequently Regulation No.16, Annex 1& hawe adapted to safeguard that the
span of floor heights at the car seats equiped WOFIX, will stay between the borders that
can be covered by the iSize child restraints.

Id

7.1.4.1.10. In the case of] dfiliSize child restramatking use of-antSOF—ancherage
system-anda top tether strap as an anti-rotation dewvicapif, the dynamic test
shall be carried oUfiaSHONOWS:

141101 ForlISOFIX-CRS-of size-classes-A-and B:

7.1.4.1.104. with the anti-rotation device in use, and

7.1.4.1.10:2. W|thout the anti- rotatlon dewce in use#lceqmmmem—dees%et—apply—mmen a
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7.1.4.2. During the dynamic tests, no part of thi#dcrestraint actually helping to keep
the child in position shall break, and no buckles locking system or
displacement system shall release.

Remark: this is former para. 7.1.4.1.4. howeverinailar clause should also be in the other
dynamic test (side impact!) as this kind of faikieasy leads to non containment of the child.

Remark: During the dynamic tests, no part of thikdaestraint actually helping to keep
the child in position shall break, and no bucklesozking system or
displacement system shall release.

It is permissible for parts of the seat to defonmviided in doing so it does not
directly affect the integrity of the seat to prdtd#e occupant.

7.1.4.3. - Abdominal penetratich

7.1.4.3.1. Abdominal penetration:

Remark: abdominal injury may not be neglected amalay wil not be anymore a “measuring
tool” the focus should be on available tools thaiuld give indications of submarining
behaviour that lead to these injuries.

In case of a wrong lap belt configuration (thattesssay or the lap belt is positioned too high
from the beginning or it will slip upwards over thec wings during the frontal impact) the
lower lumbar spine load cel will be extra loadeglfbrces acting in the direction of the impact.
Namely not only by the stretching of the dummies€t)legs but also by the pelvis being more
rotated when the lap belt intrudes the abdominatiea.

With regard to this latter point (rotation of pedyi“angular rate sensors”, which are already
used in the head, could also play a role as indicaf submarining of the pelvis.

Remark: Detailed background is needed to undedstard judge on feasibility.

7.1.4.3.2. Injury'assessment criteria frontal and rear impact
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Remark: consider this table as between square letackxplaining remarks you will find below.
Injury assessment criteria per dummy

Criterion Abbreviation Qo0 Q1 Q1.5 Q3 Q6 Q10
Head Impact Criterion (only HIC 523 - 491 - 578 - 780 - 1083 -

in case of hard contact during 671 629 741 1000 1389
in-vehicle testing)

Head Acceleration 3ms A head 3ms 85 72 76 81 89
Upper Neck Tension Force Fz 546 1201 1364 1705 2304
Upper Neck Flexion Moment My 17 53 61 79 118
Thorax Chest Deflection D chest NA 40 38 36 33
Chest Acceleration 3 ms A chest 3ms 55 55 55 55 55

Explaining remarks:
The final determination of the injury assessmeitega should lead to child restraints that are
significantly better than those child restraintsitlare just fulfilling the Reg.44 criteria.

Remark: Is this definition of loads in line with f&ar defined head excursion limits?
Why not concentrate on head excusrsion as kectng?

HIC: the herewith presented injury assessment raitere given as a window and vary between
the values that count for 20% and 50% chance on3%3.R injury, and as stated are only
intended for judgement of hard contact during iigke testing;

A 3 ms: these are from AIS 3+ 20 % LR injury. Lthss 10 % of CRSs tested in the EEVC work
failed these criteria. This seems a reasonablellev

Fz: Using AIS 3+ 50% injury (read from page 109)tbé CRSs tested in the EEVC work still
failed this. This seems a difficult level to meet.

My: these are from the AIS 3+ 20% LR injury criteriAll CRSs seem to be succesful with
regard to these criteria.

D chest: these are from the AIS 3+ 20% injury, &6 of the products tested in the EEVC
work would have failed these criteria. Taking aatioof the fact that this is a new criterion for
CRS-testing this seems promissing.

A chest 3 ms: for this criterion, there seems istesome correlation between what is measured
with P dummies and Q-dummies. Therefore this ¢oiteils also mentioned in the table above.

7.1.4.4. ManikifiSliead displacement frontal arat impact

7.1.4.4.1. Child restraints of the "universal*;sirected“and-"seminiversal’'categories

7.1.4.4.1.1. Forward facing child restraints
“he head of the manikin shalnpass beyond the
planes BA—andA as defined in Figure 1 below. This shalljudged
up to 300 ms or the moment that the manikin hasectina definitive standstill
whatever occurs first.

Remark: as is the case with rearward facing clnédtraints, the point E being the top of the
seat back of the R.44 seat should also be defiaes h
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Furthermore, because it concerns ISOFIX child rastis, the forward excursion limit shall

have to be changed from 550 mm to 500 mm.
Finally, the 800 mm vertical limit shall have to bennected to only testing with Q0, Q1, Q1.5,
Q3 and Q6, whilst for testing with Q10 a vertidahit of 840 mm will be used.

D A

800

B

Dimensions in mm
Figure 1

Arrangement for testing a forward-facing device

7.1.441.2. —Redacingchildrestraints

Remark: figure below with support by dashboardmexded anymore must be deleted
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D A
A
E Steel tube
500 x 100 x 90
Y
o
700 e
Y
[ \
Dimensions in mm B
Figure 2

Arrangement for testing
a rearward-facing device

Remark: figure below with distance of 600 not nelemi®ymore must be deleted
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D A
E
(=]
Q
o0
C,
B
Dimensions in mm
Figure 3

Arrangement for testing child restraint devicesugr0,
not supported by the dashboard

Re8ili@rd-facing child restraifiiSianayeats:

22 EEaANEXEUTSIORBIPERNG the head of the manikin shak-npassIBEYBId the

planes FD, FG and DE, as shown in Figure 4 bel®his shall be judged up to
300 ms or the moment that the manikin has come tefmitive standstill
whatever occurs first.

7.1.44.1.2

In the case there is a contact of such a childaies with the 100 mm diameter

bar and all-periormanciiijiiylassesSIEHANONMANIKINSINEAUNUISPIACE M cnt

criteria are met, there shall be one further dywat®st (front impact) with the
heaviest dummy intended forsuchiiéhestraintiicigNeniSizennaication and
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without the 100 mm diameter bar; the requirementstliis test are that-all

e) are met.

Remark: now from the point of view that a distafioen Cr point to dashboard of 700 mm will
be an accepted measure, it should be safeguardegdrint passenger car seats can offer this
space (after normal adjustment of the seat).

|
E ‘ Steel tube
‘ 500 xJ100 x090

800

Dimensions in mm
700

Figure 4:
Arrangement for testing rearward-facing devices, except group 0,

not supported by the dashboard

7.1.4.4.2. Child restraints of the "specific vebictategory: when tested in a complete
vehicle or a vehicle body shell, the head shall caohe into contact with any

part of the vehrcle However if there is contakle&—speed—ef—rmpaet—ef—tl@ad

. In tests with complete vehicles it shb# possible to remove the
manikins from the child restraint without the u$eawls after the test.



7.1.4.5.

7.1.45.1

7.1.45.2

8.1.3.

8.1.3.1.

8.1.3.1.1.
8.1.3.1.1.1.

8.1.3.1.1.2.

8.1.3.1.1.3.

8.1.3.1.1.3.1.
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Dummy criteria for lateral impact
Head containment
During the loading phase of lateral impact testuqgto [80] ms, side protection
shall always be positioned at the level at the dymerhead centre of gravity
perpendicular to the direction of the door intrmsidhis containment will be
assessed by a video analysis. Front-on and ovedasadra views are assessed.

Injury assessment criteria
To be defined

DESCRIPTION OF TESTS

_Dynamic tesEEiomitontaleaNanoiStpac!

Tests on the trolley and test seat

The trolley and test seat used irdifmamic test shall meet the requirements of
Annex 6 to this Regulation, and the dynamic crash installation procedure is
to be in accordance with Annex 21.

The trolley shall remain horizontabtighout deceleration or acceleration.

Deceleration or acceleration devices

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

Deceleration test device:

2/ Tolerances on dimensions unless otherwise statddjalid for boundries

Range of less than| above 6 | above 30| above 120| above 315 above

dimensions 6 to 30 to 120 to 315 to 1000 1000
(mm)

Tolerance +0.5 +1 +1.5 2 +3 +4
(mm)

Angular tolerances unless otherwise stated: +1°
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The deceleration of the trolley shall be achiedad using the apparatus
prescribed in Annex 6 to this Regulation or anyeottievice giving equivalent
results. This apparatus shall be capable of théonpeance specified in
paragraph 8.1.3.4. and hereafter specified:

Calibration procedure:

The deceleration curve of the trolley, in the cadechild restraint tests

performed in accordance with paragraph 8.1.3.1lasiad with inert masses up
to 55 kg in order to reproduce one occupied clelstraint and in the case of
child restraint tests in a vehicle body shell perfed in accordance with
paragraph 8.1.3.2., where the trolley is ballast&tl the vehicle structure and
inert masses up to x times 55 kg reproducing thmbmur of x occupied child

restraint systems, must remain, in the case otdtompact, within the hatched
area of the graph in Annex 7, Appendix 1 of thigiiation, and, in the case of
rear impact, within the hatched area of the grapAnnex 7, Appendix 2 of this

Regulation.

During calibration of the stopping device, the pgimg distance shall

be 650 £ 30 mm for frontal impact, and 275 £ 20 fonrear impact.

Dynamic testing conditions during testing:

Acceleration test device

Dynamic testing conditions:

For frontal impact, the trolley shall be so prédpelthat, during the test, its total
velocity change\V is 52 + 0 — 2 km/h and its acceleration curvevithin the
hatched area of the graph in Annex 7, Appendix d stay above the segment
defined by the coordinates (5g, 10ms) and (99, 20ri&e start of the impact
(TO) is defined, according to ISO 17 373 for a ledfeacceleration of 0.5g.

For rear impact, the trolley shall be so propellleat, during the test, its total
velocity changeAV is 32 +2 -0 km/h and its acceleration curve ithin the
hatched area of the graph in Annex 7, Appendix @ stay above the segment
defined by the coordinates (5g, 5ms) and (10g, )Ori$e start of the impact
(TO) is defined, according to ISO 17 373 for a lexfeacceleration of 0.5g.



8.1.3.1.1.4.

8.1.3.1.1.4.1.

8.1.3.1.1.4.2.

8.1.3.1.1.4.3.

8.1.3.1.1.4.4.

Remark:

8.1.3.1.1.4.5.

8.1.3.1.1.4.6.

8.1.3.1.1.5.

8.1.3.1.2.

8.1.3.1.2.1.

8.1.3.1.2.2.
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Despite the fulfilment of the above requiremetits, Technical Service shall use
a mass of trolley (equipped with its seat), as ifipecin paragraph 1. of
Annex 6, superior to 380 kg.

However, if the tests above were performed at ghdri speed and/or the
acceleration curve has exceeded the upper lewbediatched area and the child
restraint meets the requirements, the test shalbhsidered satisfactory.

The following measurements shall bdema

the trolley speed immediately befongact (only for deceleration sleds, needed
for stopping distance calculation),

the stopping distance (only for tera¢ion sleds), which may be calculated by
double integration of the recorded sled decelematio

the trolley acceleration or decéi@ndafor at least the first 300 ms.

After impact, the child restraint sl inspected visually, without opening the
buckle, to determine whether there has been ahydair breakage.

BREEMIMPEC: Rearwdating

The test seat shall be rotated 180&nwtesting in compliance with the
requirements of the rear impact test.

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

8.1.3.1.2.3. The deceleration conditions shall sbati the requirements of
paragraph 8.1.3.1.1.3.1.

The acceleration conditions shall satisfy the remuents of
paragraph 8.1.3.1.1.3.2.

8.1.3.1.2.4. The measurements to be made shall ibelars to those listed in
paragraphs 8.1.3.1.1.4. t0 8.1.3.1.1.4.6. above.

Remark: the next paragraph number was historicatigng numbered and is hereby corrected.

BMBE2E. The deceleration conditions shall sati the requirements  of
paragraph 8.1.3.1.1.3.1.

The acceleration conditions shall satisfy the remuents of
paragraph 8.1.3.1.1.3.2.

8.1.3.1.3 Lateral impact (for ISOFIX only)
Remark: That draft is focused on ISOFIX integnalya

8.1.3.1.3.1 The test seat shall be rotated 90° wtesting in compliance with the

requirements of the lateral impact test.
Remark: 90° shall be defined as standard.

8.1.3.1.3.2 The lower ISOFIX anchorages should leanle in the Y direction to avoid
damage of the attachments, thus avoiding damagésettest equipment. The
ISOFIX anchorages are individually fixed to a sigli system allowing a

movement up to X mm.

Remark: In order to protect those specific testicks; the maximum stroke shall not be limited teval of about
200 mm to avoid high energy impacts on anchoragetmorespectively fixture elements of the
sled equipment. A maximum stroke will be defindgenawrespective experience with such a
method is gained

8.1.3.1.3.3 The lateral impact loading to the CR§eanerated by a door panel as defined in
Annex X. [The stiffness and strength of the doongdashall be sufficient to
avoid excessive oscillation or significant deforimatduring lateral dynamic

test]. The surface of the panel is covered withdpaglas specified in Annex X
Remark: The door shall be defined with physicguieements for a clear definition of the test setup

8.1.3.1.34 The test rig shall reproduce a relatwi®city between the door panel and the
test bench in compliance with Annex 7 Appendix BeTnitial relative velocity
between the door panel and the bench is 7 m/s .2/-nls. The maximum
intrusion depth of the door panel is defined in &xi7 Appendix 3. The relative



8.1.3.1.3.5

8.1.3.1.3.6.

8.1.3.2.

8.1.3.2.1.

8.1.3.2.1.1.

8.1.3.2.1.2.

8.1.3.2.1.3.

8.1.3.2.1.4.

8.1.3.2.1.5.
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velocity between the door panel and the test besiail not be affected by
contact with the CRS and shall remain within theridor defined in Annex 7
appendix 3.

The corresponding velocity — time corridor remam$e established.

The CRS is tested in its most upright position.

At time tO defined Annex 7 Appendix 3, the dummy snibe in its initial
position as defined in Annex 21.

Test on trolley and vehicle body shell
REEGRENRpEC: Forvafacing

The method used to secure the velbialmg the test shall not be such as to
strengthen the anchorages of the vehicle seatdi adfety belts and any
additional anchorages required to secure the al@#draint or to lessen the
normal deformation of the structure. No part o trehicle shall be present
which, by limiting the movement of the manikin, wdueduce the load imposed
on the child restraint during the test. The paftthe structure eliminated may
be replaced by parts of equivalent strength, pexvithey do not hinder the
movement of the manikin.

A securing device shall be regardeshtisfactory if it produces no effect on an
area extending over the whole width of the striectand 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. At the ttgastructure shall be secured
at a sufficient distance behind the anchoragesisore that all requirements of
paragraph 8.1.3.2.1.1. above are fulfilled.

The vehicle seat and child restrairallisbe fitted and shall be placed in a
position chosen by the Technical Service conducsipgroval tests to give the
most adverse conditions in respect of strength,peatitble with installing the
manikin in the vehicle. The position of the vehiglkeat-back and child restraint
shall be stated in the report. The vehicle seakbié adjustable for inclination,
shall be locked as specified by the manufacturerirorthe absence of any
specification, at an actual seat-back angle asaspossible to 25°.

Unless the instructions for fittinglamse require otherwise, the front seat shall
be placed in the most forward normally used pasitfor child restraints
intended for use in the front seating position, anthe rearmost normally used
position for child restraints intended for usehe tear seating position.

The deceleration conditions shallsgatihe requirements of paragraph 8.1.3.4.
below. The test seat will be the seat of the dctelaicle.



8.1.3.2.1.6.

8.1.3.2.1.6.1.

8.1.3.2.1.6.2.

8.1.3.2.1.6.3.

8.1.3.2.1.6.4.

8.1.3.2.1.6.5.

8.1.3.2.1.6.6.

8.1.3.2.1.7.

8.1.3.2.2.

8.1.3.2.2.1.

8.1.3.2.2.2.

8.1.3.3.

8.1.3.3.1.

8.1.3.3.2.

8.1.3.3.3.
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The following measurements shall bdema

the trolley speed immediately befongact (only for deceleration sleds, needed
for stopping distance calculation),

the stopping distance (only for tere¢ion sleds), which may be calculated by
double integration of the recorded sled decelanatio

any contact of the manikin's hedd e interior of the vehicle body shell,

the trolley and vehicle body sheltederation or deceleration for at least the
first 300 ms.

After impact, the child restraint sl inspected visually, without opening the
buckle, to determine whether there has been ahydai

DREERIRPEE - Rearwdrting

For rear impact tests the vehicle bsligll shall be rotated 180° on the test
trolley.

Same requirements as for frontal imapac
Test with complete vehicle

The deceleration conditions shall satisé requirements of paragraph 8.1.3.4.
below.

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

For rear impact tests the procedurel sleathat set out in Annex 10 to this
Regulation.



8.1.3.3.4.

8.1.3.3.4.1.

8.1.3.3.4.2.

8.1.3.3.4.3.

8.1.3.3.4.4.

8.1.3.3.5.

8.1.3.3.6.
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The following measurements shall be made

the speed of the vehicle/impactor idiately before impact;

any contact of the manikin's headtf{grcase-of-group-the—manikin—without
considering-tstimbs)vith the interior of the vehicle;

The front seats, if adjustable for imation, shall be locked as specified by the

manufacturer or, in the absence of any specifinati 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 been ahydair breakage.
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8.1.3.4. The conditions for dynamic test are sunmedrin the table below:
FRONTAL IMPACT REAR IMPACT LATERAL
IMPACT
Test Restraint |Speed Test Stopping| Speed Test Stoppirg
(km/h) pulse distance (km/h) pulse distance 5 5
during during '
test (mm) test (mm)
Trolley with| Forward  |50+0 1 650+50 | - - -
facing
test seat front  afel
rear
seats
universal,
semi-
universal or
restricted
X/
217
Rearward
facing
front and
rear
seats 50+0 1 650450 30+2 2 275+25
universal,
semi-
universal or
restricted
o
-2 0
Vehicle Forward |50+0 lor3 650450 | - - -
body facing */
on troley -2
212
Rearward [50+2 lor3 650150 30+2 2or4 27525
facing */
-2 0
Whole Forward [50+0 3 not - -
vehicle facing
barrier test -2 specified
? ?
Rearward |50+0 3 not 30+2 4 not
facing
-2 specified | O specified

NOTE: All restraint systems for groups 0 and O+HIdgha tested according to "Rearward-facing"
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conditions in frontal and rearwards impact.
LEGEND:

Test Pulse No. 1 - As prescribed in Annex 7 - fabimhpact.

Test Pulse No. 2 - As prescribed in Annex 7 - negoact.

Test Pulse No. 3 - Deceleration pulse of vehiclgestted to frontal impact.
Test Pulse No. 4 - Deceleration pulse of vehiclgestted to rear impact.

The paragraph below can be deleted because it da® twith additional anchorages for semi-
universal child restraints which will not be paitthis new regulation on iSize child restraints.

8.1.3.6. Test manikins
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8.1.3.6.1.— The child restraintand-manikins—shall be-installedsuch—a-way-that-the
reqguirements of paragraph 8.1.3.6.3. are met.

Remark: this is a funny sentence as later on timeeskevelof subparagraphs (6.1.1.6.3.) will be
required how the manikin shall be placed etc.

8.1.3.6.2. The child restraint shall be tested guishe manikins prescribed in Annex 8 to
this Regulation.

8.1.3.6.3. Installation of the manikin

Remark: this installation should be rewritten takiaccount of the special properties of the Q
dummies; the text in the coloured frames are just thoughts. Experience from NPACS
partners and in particular ADAC, who continued wilieir own rating system using Q-dummies,
will be useful.

8.1.3.6.3.1. The manikin shall be placed so thatgap is between the rear of the manikin
and the restraint. In the case of carry-cots tlaikin is placed in a straight
horizontal position as close as possible to théredime of the carry-cot.
8.1.3.6.3.2. Place the child chair on the test seat
Place the manikin in the child ch hat:

Place a hinged board or a similar flexible devdce cm thick and-6 cm wide
and of length equal to the shoulder height (siftidkgnex 8) less the hip centre
height (sitting, in Annex 8 popliteus height plualfhof thigh height, sitting)
relevant to the manikin size being tested betwbemtanikin and the seat back
of the chair. The board should follow as closelyassible the curvature of the
chair and its lower end should be at the heiglthefmanikin's hip joint.

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

Complete the installation of the child chair te ttest seat in accordance with
Annex 21 to this Regulation.

Remove the flexible device.

This only applies to harness restraints and toraesgs where the child is
restrained by the adult three-point belt and wleseteck-off device is used and
does not apply to child restraining straps conrtedieectly to a retractor.

8.1.3.6.3.3. The longitudinal plane passing throtighcentre line of the dummy shall be set
midway between the two lower belt anchorages, hewawte shall also be
taken of paragraph 8.1.3.2.1.3. In case of boastshions to be tested with the
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manikin representing a 10-year-old child, the Itundjnal plane passing through
the centre line of the manikin shall be positiof&dt: 5 mm to the left or right
with regard to the point midway between the twodowelt anchorages.

8.1.3.6.3.4. In the case of devices requiring geaf a standard belt, the shoulder strap may
be positioned on the manikin prior to the dynanasttby the use of a light-
weight masking tape of sufficient length and widtim the case of rear-facing
restraints, it is permitted to use a light-weightisking tape to connect the
dummy’s head to the 100 mm bar or the back of #straint during the sled
acceleration.

-Category-of-manikin-to-be-used

8.1.3.7.

Remark: so the classification of groups will beé &fd an iSize indication will be introduced.

The tabel below is inspired by the segmentatiosgmted in the German document CRS-07-04,
that is to say that a test with a certain Q-dumnily pvovide the indication and that tests with
more Q-dummy will simply extend the indication.

A certain restriction with respect to mass is na@t®) taken on board!

8.1.3.7.6. If the child restraint system is suiafar

two-or-more-mass-grodjiBleISIZE

my, thes tehall be carried out using

thelightest—and—heavie manikins specified above—for—all-the—groups
conceme t However, if the
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8.1.3.7.7. If the child restraint system is destyf@ two or more children, one test shall
be carried out with the heaviest manikins occupyhgeat positions. A second
test with the lightest and the heaviest manikirecsigd above shall be carried
out. The tests shall be conducted using the test as shown in Annex 6,
Appendix 3, Figure 3. The laboratory conducting thsts may, if it deems it
advisable, add a third test with any combinationnanikins or empty seat
positions.

8.1.3.7.9. If the ISOFIX child restraint system inuse a top tether, one testall be
carried out with the smallest dummy with the shodistance of the top tether
(anchorage point G1). A second test shall be edhrout with the heavier
dummy with the longer distance of the top tetheckerage point G2). Adjust
the top tether to achieve a tension load o %ON.

8.1.3.7.10. The test specified in paragraph 7.1.8.1.2. need only be carried out with the
largest manikin for which the child restraint istmed.

8.1.4. Restraint of booster cushions

Place a cotton cloth on the seating surface ofakiebench. Position the booster
cushion on the test bench, position the lower tdrsdy block as described in
Annex 22, Figure 1, on the seating surface, fit apply the 3-point adult safety-
belt and tension as prescribed in Annex 21. Withiexe of 25 mm width
webbing or similar tied round the booster, applioad of 250 £+ 5 N in the
direction of arrow A, see Annex 22, Figure 2, imeliwith the seating surface of
the test bench.

8.2. Tests of individual components

Remark: the contents of paragraph 8.2. concerngiatls of tests for several components and is
not taken on board in this piece of work.
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8.3. Cetrtification of Test Bench Cushion

Remark: the contents of 8.3. will be replaced lgydértification derived from the work done by
NPACS.

8.4. Reaqistration of dynamic behaviour

Remark: this paragraph 8.4. shall be reviewed bseahe new advanced test tools respond to a
higher quality level, therefore mutatis mutandis #ame should be applicable to the registration
proces; the text in the coloured frame is justrst fihought.

[8.4.1. In order to determine the behaviour of thanikin and its displacements, all
dynamic tests shall be registered according tdath@wving conditions:

8.4.1.1. Filming and recording conditions:
(a) the frequency shall be at least SB08D frames per second;

(b) the test shall be recorded -on-cine-filriteo or digital data carrigilouer at

least the first 300 ms;
8.4.1.2. Estimation of uncertainty:

Testing laboratories shall have and shall applycedares for estimating
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uncertainty of measurement of the displacementhef hanikin's head. The
uncertainty shall be within 25 mm.

Examples of international standards of such proeedire EA-4/02 of the
European Accreditation Organization or ISO 57254198r the General
Uncertainty Measurement (GUM) method.

8.5. The measuring procedures shall corresponlosetdefined in ISO 6487: 2002.
The channel frequency class shall be:
Type of measurement CEC(F) Cut-off frequency (k)
Trolley acceleration 60 see ISO 6487:2002 Annex A
Belt loads see ISO 6487:2002 Annex A
Chest acceleration 1 see ISO 6487:2002 Annex A
Head acceleration 1000 6s0]
Upper neck force 600
Upper neck moment 600
Chest deflection 600

The sampling rate should be a minimum of 10 tirheschannel frequency class
(i.e. in installations with channel frequency clag4000, this corresponds to a
minimum sampling rate of 10000 samples per secendlannel). ]

9. TEST REPORTS OF TYPE APPROVAL AND OF PRODUCTION
QUALIFICATION

Remark: although an effort has been done to craajeod listing of what must be recorded in a
test report (see below), it would be a much bedjgproach to provide in a special annex a
template of how the required test report must be.

9.1. The test report shall record the results bfesits and measurements including
the following test data:

(@) the type of device used for the test (accetarair deceleration device),

(b) the total velocity change,

(c) the trolley speed immediately before impactydol deceleration sleds,

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

(e) the time (in ms) when the head of the manil@aches its maximum
displacement during the performance of the dyndest

(H the place occupied by the buckle during théstasit can be varied-and
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(g) -andany failure or breakagg.

9.2. If provisions relating to anchorages contaiimednnex 6, Appendix 3, to this
Regulation have not been respected, the test rgpalt describe how the child
restraint is installed and shall specify importangles and dimensions.

9.3. When the child restraint is tested in a veha vehicle structure, the test report
shall specify the manner of attaching the vehictecsure to the trolley, the
position of the child restraint and vehicle seal #me inclination of the vehicle

seat-back.

9.4 The test reports of type approval and of pradoqqualification shall record the
verification of markings and of instructions ontadkation and use.

Annex 7

CURVE OF TROLLEY'S DECELERATION OR ACCELERATION,
AS FUNCTION OF TIME

In all cases the calibration and measuring pro@sishall correspond to those defined in the
International Standard 1SO 6487:2002; the measusngipment shall correspond to the
specification of a data channel with a channeldezrgy class (CFC) 60.
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Annex 7 - Appendix 1

CURVE OF TROLLEY'S DECELERATION OR ACCELERATION,
AS FUNCTION OF TIME

FRONTAL IMPACT

Definition of the different curves

: Acceleration Acceleration
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The additional segment (see paragraph 8.1.3.1.1&pglies only for the acceleration sled
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Annex 7 - Appendix 2

CURVES OF TROLLEY'S DECELERATION OR ACCELERATION,
AS FUNCTION OF TIME

REAR IMPACT

Definition of the different curves

. Acceleration (g)| Acceleration (g)
Time (ms) Low corridor High corridor

0 - 21
10 0

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

70 - 21
70 - 0
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The additional segment (see paragraph 8.1.3.1.1.8dlies only for the acceleration

sled
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Annex 7 - Appendix 3
SIDE IMPACT
B N o e e
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Annex X

1. Door panel Definition

The door panel geometry must be in line with thechelefinition
Drawing to describe the door will be proposed meliwith the NPACS Bench

2. Panel padding specification

2.1 General

The door panel is padded with 55 mm padding mdtenhich has to comply with the
performance criteria as described in Annex X 2&ised in a test set up as described in
Annex X 2.2. Finally an example for material megtthe requirements is described in Annex
X2.4.

2.2 Test procedure for the assessment of panelmgadthterial

The test set up consists of a simple drop tesgusispherical head form. The spherical head
form has a diameter of 150 mm and a mass of 6 @gl(kg). The impact speed is 4 m/s (£
0,1 m/s). The instrumentation should allow the sssent of the time of first contact between
the impactor and the sample as well as the head &mrceleration at least in direction of
impact (Z-direction).

The material sample should have the dimension06f)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 laead form (t0) is O ms.
The impactor acceleration shall not exceed 58 g.



E/ECE/324 } Draft Reg. for iSize CRS
E/ECE/TRANS/505 Version 05 October 2009

page 30 Frontal, rear and Lateral
impact

and
be

St.

Remark: Styrodur C2000 is not available, but 2508vailable and used for current testing.





