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Part A, statement of technical rationale gndtification renumber as | and amend to read:
"I.  Statement of technical rationale and justification
A. Phasel

1. The safety concern..

1. Whi pl ash injuries..

121. Addi ti onally..also considered.

B. Phase?2
1. Background and context

Part B, Text of th®egulation renumber as Il andmend to read:

“1l. Text of the Regulation

1. Purpose

ThisRegulatiorspecifies requirements for head restraints to reduce the frequency and

severity of injuries caused bgarward-displacemenfthe head relative motionof

the head, the neck, and the torso resulting from rear impact.

2. Application / Scope

This Regulationapplies to all Category-1 vehicles; Category-2 vehicles with a
Gross Vehicle Mass of up to 4,500 kg; and Category 2 vehicles with a Gross Vehicle
Mass of up to 4,500 kg.

3. Definitions

3.1. "Adjustable head restraihtneans a head restraint that is capable of movement
independent of the seatback between at least two positions of adjtistme
intended for occupant use.

3.2. "Backlight means rearwd-facing window glazing locatedt the rear of the
roof panel.
1 As defined in - Special Resolution No. 1 concerning the common definitions of vehicle

categories, masses and dimensions (S.R.1) documertRANS/WP.29/1045 and
Amend. 1, Annex 2 para. 1.
http://www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html

A contracting party may restrict application of the requirements in its domestic legislation if
decides that such restrictionappropriate.
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3.3.

3.3.1.

3.3.2.

3.4.

3.5.

3.6.3+

3.87. 34

3.98.

3.100. 3:8.

34110.

34211, 346.

"Backset means the horizontal distance between the front surface of the head
restraint and the rearmost point of the hesslraint-measurement-device, as
measured-inaccordance-with-Aaxnd-or-Annex5

"R-point Backset means the backset as meased in accordance with
Annex 54.

"BioRID Reference Backs&t means the backset asdetermined in
accordance with Annex98.

"Design torso anglemeans the angle measungith the H-Point machine
between a vertical line through thepRint and the torso line in a position
which corresponds to the design position of the seat bpekified by the
vehicle manufacturer.

" Effective top of the head restraiht means the highestpoint on the
centreline of the head restraint, determined in accordance with Annel
and is designated asntersection point (IP).

"Head restraint heigfitmeans the distance from thepRint, measured parallel
to the torso lingo the effectivetop (IP) of the head restraint on a plane normal
to the torso line.

"Head restraint means, at any designated seating position, a device that limits
rearward displacement of a seated occupant's head relative to the occupant's
torso and that has a height equal to or greater than 700 mm at any point between
two vertical longitudinal plangsassing at 85 mm on either side of-fh@rso

line}, in any position of backset and height adjustment, as measured in
accordance with Annex 1.

"H-point’ means the pivot centre of the torso and thigh of timidt machine
when installed in a vehicle seat in accordance with Anhgkl. Once
determined in accordance with the procedure described in Aiéxthe"H"
point is considered fixed in relatioro tthe seatushion structure and is
considered to move witit when the seat is adjustigdthe X direction.

"Intended for occupant useneans, when used in reference to the adjustment

of a seat and head restraint, adjustment positions usesédtgd occupants

while the vehicle is in motion, and not those intended solely for the purpose of
allowing ease of ingress and egress of occupants; access to cargo storage areas;
andor storage of cargo in the vehicle.

" Longitudinal plan€' means any plane parallel to thevertical longitudinal
zeroplane of the vénicle, as defined in Annext110.

"R-point’ means a design point defined by the vehicle manufacturer for each
designated seating position and established with respect to the
threedimensional reference system as defined by Addéx. The Rpointis
defined in Annex4211and:

Palais des
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341211.1320-1—Estalishes the rearmost normal design driving or riding position of
each designateskating position in a vehicle;

3.41211.2-3-20-2Has coordinates established relativéh® designed vehicle structure;
3.41211.3-3-20-3Simulates the position of the cenpiwot of the human torso and thigh;

34312 3:6. "Threedimensional Hpoint machin& (H-point machine) means the device
used or the determination 8fl-points' and actual torso angles. Thisvice
is defined in Annex312.

3.1413. 3-22. "Torso liné means the centreline of the probe of thpdint machine with the
probein the fully rearward position.

34514 "Actual torso anglé’ means the angle measuck using the Hpoint
machine betwea a vertical line through the H-point and the torso line
using the back angle quadrant on the Hpoint machine.

34615, " Rse-point” means a design point defined by the vehicle manufacturer for
the seated 50 percentile male for the designated seating position.

[34716. "Rebound' meansthat the head bounced back after contacting the head
restraint.}

4. General requirements

4.1. Whenever @range of measuremehts specified, the head restraint shall meet

the requirement at any position of adjustment intendeddoupant use.

4.2. In each vehicle subject to the requirements of R@gulation a head restraint
shall be provided at each front outboard designadedting position,
conforming to either paragph 4.2.1. or paragraph 4.2&2 the choice of the

manufacturer.

4.2.1. The head restraint shall conform to paragraphs 5.1,,%4£, and 5.5. of this
Regulation

4.2.2. The head restraint shall conform paragraphs 5.1.1. to 5.1.4., 5.8.4,

and>5.5. of thisRegulation

4.3. For vehicles equipped with rear outboard and/or front centre head restraints,
the head restraint shall conform to either peapg 4.3.1. or paragraph 4.3.2.
at the choice of the maufacturer.

4.3.1. The head restraint shall conform to paragraphs 5.1.1. to 5.1.4.5512
and>5.5. of thisRegulation

4.3.2. The head restraint shall conform to paragraphs 5.1.1. to 5.1.4.553.,
and>5.5. of thisRegulation
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4.4, For vehiclessquipped with rear centre head restraints, the head restraint shall
conform to either paragraph 4.4.1or 4.4.2. at the choice of the
manufacturer.

4.4.1. The head restraint shall conform to paragraphs 5.1.2. to 5.1.4.5512.,

and5.5. of thisRegulation

4.4.2. The head restraint shall conform to paragraphs 5.1.2. to 5.1.4.55.3.,
and5.5. of thisRegulation

4.5, This Regulationdoes not apply to auxiliary seats such as temporary or folding
jump seats or to de-facing or reaffacing sets.

4.6. At designated seating positions incapable of seating the test dummy specified
in paragraph 5.3. of thRegulationthe applicable head restraint shall conform
to either paragraph 4.2.1., or 4.3.1, or 4.4.1hisfRegulation as appropriate.

5. Performance requirements

5.1. Dimensional requirements

5.1.1. Minimum-Height requirements for the highest and lowest use positions
5.1.1.1. General specifications

The following requirements ominimum height shall be demonstea in
accordance witAnnex1.

5.1.1.2. Front outboed designated seating positions

Thetopheight of a head restraint located in a front outboard designated seating
position shall, except as provided in paragraph 5.1.1.4. dRédsllationhave

a-heightofbe:
(@) not lessthan 830 mm in at least one position of head restraint
adjustment, and

(b)  not less than720mm in any positia of head restraint adjustment.
5.1.1.3. Front centre designated seating posgiequipped with head restraints

Thetep height of a head restraint located in the front centre designated seating
position shallhave-a-height-obe not less thary20 mm in any position of
adjustment, except as provided in paragraph 5.1.1.4. dRégslation

5.1.1.4. Exception

estraint is

ef—the—vehmle—meﬂme—meludmgqeheadhﬂerlf the mterlor surface of the

vehicle roofline, including the headliner, physically prevents a head
restraint, located in the front designated seating position, from attaining the
height required by paragrapfd.l.2.andor 5.1.1.3. of thé Regulationas
applicable, the gap between the head restraint and the interior surface of

the roofline, including the headliner, when measured in accordance with
Annex 1 paragraph 2.3.3.1 shall not exceed50 mm when the head

8 A contracting party may opt for a lower valimeits domestic legislation if decides that such
valueis appropriate.
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5.1.1.5.

5.1.1.6.

5.1.2.

5.1.3.

5.1.4.

5.1.5.
5.1.5.1.
5.1.5.1.1.

5.1.5.2.

restraint is adjusted to its highest position intended for occupant use.
However, in no instance shall the height of a head restraint located in a
front outboard designated seating position be less thafDO mm when the
head restramt is adjusted to its Iowest position intended foracupant use.

Rear outboard designated seating positions equipped with head restraints

Thetopheight of a head restraint located in a rear outboard designated seating
position shall have a hdigy of not less thary20 mm in any position of
adjustment, except as provided in paragraph 5.1.1.6. dRégsilation

Exception

interior surface of the vehicle roofllne |nclud|ng the headliner, or backlight
physically prevent a head restraint, located in the rear outboard designated
seatlng posmon from attaining threguired-height—In-those-instances; the
hadfight required by paragraph
5.1.1.5 of this Regulation, the gap betweerthe head restraint and interior
surface of the roofline, including the headliner, or the backlighen
measured in accordance with Annex 1 paragrapi2.3.3.1,shall notexceed
50 mm fer—convertibles—and-25-mm-for—all-othervehicleghen the head
restraint is adjusted to its highest position intended for occupait use.

Minimum width

When measured in accordance with Annex 2, the lateral width loéad
restraint shall be not less than 85 mm on either side of the torso line (distances

L and L' measured-asperAnne) 2

Gaps within head restraint

If a head restraint has any gap greater than 60 mm when measured in
accordance with Annex 3, the maximum rearward displacement of the head
form shall be less thatD2 mm when the head restraint is tested atghatin
accordance with Anness.

Gapshetween head restrdiand the top of the seat back

When measured in accordance with Annex 3, there shall not be a gap greater
than60 mm between the bottom of the head restraint and the top of the seat
back if the head restraint cannot be adjusted ightei

In the case of head restraints adjustable in height to more than one position
intended for occupant use, when measured in accordance with Annex 3, there
shall not be a gap greater than 25 mm between the bottom of the head restraint
and the top of theeat back, with the head restraint adjusted to its lowest height
position.

Backset requirements
General specifications

Head restraints on the front outboard designated seating positions shall meet
the backset ragrements of pagraph 5.1.5.2.

Staic maximum backset requirements
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5.1.5.2.1.

5.1.5.2.2.

5.1.5.2.8.

For height adjustable head restraints, the requirements shall be met with the
effective top of the head restraint in all height positions of adjustment between
720 mmand830 2 mm, inclusive. If the effective top of the head restraint, in

its lowest position of adjustment, is abd®&0 * mm, the requirements of this
Regulationshal be met at that position only.

[For head restraints that are adjustable in a longitudinal platie wehicle,
the maximum backset requirement shall be achieved in any position of the
available backset adjustmént.

When measured in accordance withrex-4Annex 54, the backset shall not

be more tha|55mm 45mm Based—en—a—dete.tmmaﬂ@y—eaeh—@entraeﬂng

tr-the-case-ofnrnrex—4-Annex5,If the front outboard head restraint is not
attached to the seat back, it shall not be possible to adjust the head restraint

such that théHRMB-H-peint} R-peint-backset is more thabmm required
in paragraph 5.1.5.2.%hen the seat back inclination is positioned closer to

verticalthan-thepositionspecified-inAnnex4Annexh

5.2

5.2.1.

5.2.2.

5.2.3.
5.2.3.1.
5.2.3.11.

5.2.3.1.2.

5.2.3.2.

Static performance requirements

Each head restraint shall conform to paragraphs 5t8.15.2.4. of this
Regulation

Energy absorption

When the front surface of the head restraint is impacted in accordance with
Annex76, the deceleration of the head form shall not exceed 785(&0g)
continuously for more than 3 milliseconddoreover, no dangerous edge
shall occur during or remain after the test.

Adjustablehead restraint height retention

When tested iraccordance with Anne&7, the mechanism of the adjustable
head restraint shall not fail in such a way as to allow downward movement of
the head restraint by more than 25 mm.

Displacement and backset retention
General Specifications.

In the case of head restraints with an adjustable backset, the head restraint shall
conform to the displacement and backset retention requirements of
paragrap 5.2.3.2. of thiRegulation However, based on the determination of
each Contracting Partyr aegional economic integration organization, the
manufacturer may be allowed to apply the displacement requirements of
paragraptb.2.3.3. as an alternative.

All other head restraints shall conform to the displacement requirements of
paragraph 2.3.3.

Displacement and backset retention.
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5.2.3.2.1. When the head restraint is tested in any position of backset adjustment in
accordance with Anness, the head form siia

5.2.3.2.1.1. Not be displaced more than 25 mm during the applicatiothe intial
reference moment of 37 Nm;

5.2.3.2.1.2. Not be displaced more than 102 mm perpendicularly and rearward of the
displaced extended torso line during the application of a 3m3ndment
about the Rooint; and

5.2.3.2.1.3. Return to within 13 mm foits initial reference position after the following
sequence occurs: application of a 373 Nm moment aboutpioén® reduction
of the moment to 0 Nm; and by-application of tle initial reference load 37
Nm.

5.2.3.3. Displacement

5.2.3.3.1. When thehead restraint is tested in the rearmost (relative to the seat) position
of horizontal adjustment (if provided) in accordance with Ané&gxthe head
form shall not be displaced more than 102 mm perpendicularly and rearward
of the displaced extended tor$iae during the application of a73 Nm
moment about the {goint.

5.2.4. Head restraint strength

When the head restraint is tested in accordance with Agiiee load applied
to the head restraint shall reach 890 N and remain at 890 N for a period of 5

seconds.
5.3. Dynamic performance requirements
5.3.1. Based on a determination by each Contracting Party or regional economic

integration organization, either a Hybrid 11l 50th percentile ndallemy* or a
BioRID 11 50th percentile male dummy shall beedto determine compliance.

If a Hybrid Il dummy is used, the head restraint shall meet the requirements
of paragraph 5.3.2If a BioRID Il dummy is used, the head restraint shall meet
the requirements qfaragraptb.3.3.

5.3.2. Hybrid 1l Requirements

5.32.1. When tested during forward acceleration of the dynamic test platform, in
accordance with AnneS8, at each designated seating position equipped with
a head restraint, the head restraint shall conform to paragraphs .5aB@.2
5.3.2.3.

5.3.2.2. Anguler rotation

Limit the maximum rearward angular rotation between the head and torso of
the 50th percentile male Hybrid Il test dummy1#® for the dummy in all
outboard @signated seating pitions.

5.3.2.3. Head injury criteria

Limit the maximum HIC15/alue to 500. HIC15 is calculated as follows: For
any two points in time,;tand %, during the event which are separated by not
more than 45 millisecond time interval and whergg less than.t the head

4 The technical specifications and detailed drawings of Hybrid Ill dummy, corresponding to the principal
dimensions of a 50th percentiteale of the United States of America, and the specifications for its
adjustment for this test are deposited with the Secretary General of the United Nations and may be
consulted on request at the secretariat of the UNECE, Palais des Nations, Genevdaigivitze

10
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injury criterion (HIC15) is determined usinlge resultant head acceleration at
the centre of gravity of the dummy head,expressed as a multiple of g (the
acceleration of gravity) and is calculated using the&sgion:

t2 25

HIC e 1 s dtg. (t2- ta)
=é u (t2- ta
a(tz- 1) tr]ar (

5.3.3. BioRID Il Requirements

Until further evaluation is conducted, the use of the BioRID Il UN dummy

is limited to seats havinga torso angle no less than 2Gind no greater than

30° However, at the manufacturerds request,
between[15°% and 20° may be tested as the torso angle is 209f it will be

possible to adjustthe torso angle at 20°or the closest locking position

above

5.3.3.1. Each head restraint, when tested during forward acceleration of the
dynamic test platform, using BioRID II UN 50th percentile male
dummyf[->} in accordance with Annex 98, shall conform to the
requirements of paragraph 5.3.32.

5—[The technical specifications and detailed drawings of BioRID Il UN dummy, corresponding to
the principal dimensions of a 50th percentile male of [the United States of America], and the
specifications for its adjustment when used for the purpose of thiRegulation are recorded in
Addendum | to Mutual Resolution No. 1,/ TRANS/WP.29/1101/Add. % of the United Nations 1958
and 1998 Agreements.

11
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5.3.3.2 Evaluation Criteria

Each head restraint shall control the movement of the head and neck
within the following limits:

Injury Criteria

NIC Max [23i 123

Upper Neck FX (Backward) 64614360 N

MY (FIX/Ext) [24)- 130} Nm

Lower Neck FX (Backward) 640360 N

MY (FIX/Ext) [3411130} Nm

Notes: Does not include rebouncphasef{excluded)

Both positive and negative figures areneasure.

54. Non-use positions
54.1. A driver head restraint sthanot have a nowuse position.
54.2. A front outboard passenger head restraint may be adjusted to a position at

which its height does not comply with the requirements of paragraph 5.1.1.2.
of thisRegulationHowever, in any such position, the front outboard passenger
head restraint shatheet paragish 54.4.1. of thisRegulation

54.3. All rear head restraints and any front centre head restraint may be adjusted to
a position at which their height does not comply with the requirements of either
paragraptb.1.1.3. or 5.1.1.5. of thiReguhtion However, in any such
position, the head restraint shall also meet one additional requirement from a
set of severallgernative test requirements.

12
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54.4.

54.4.1.

54.4.2.

54.4.3.

54.4.4.

5445

The set of alternative test requirements may be, at the choice of the
manufacturer either paragrapit.4.1., or 54.4.2., or 54.4.3, or 54.4.4. of
this Regulation

Based on a determination by each Contracting Party or regional economic
integration organization, the manufacturer may also be allowed to choose
paragraptb.4.4.5. of thisRegulatiomas an alternative foaragraphs.g.4.1. to
54.4.4.

Alternative requirements

All of the items described in paragraphd.8.1. to 54.4.5. are permitteds
addhionalfeatures.

In all designated seating positions equipped with headamesty except the
driver's designated seating position, the head restraint shall automatically
return from a notuse position to a position in which its minimum height is not
less than that specified in paragraph 5.1.1. of Regulationwhen a 5th
percetile female Hybrid 1ll test dummy is positioned in the seat in
accordance with Anne%9. At the option of the manufacturer, instead of
using a 5th percentile female Hybrid Il test dummy, human beings may be
used as specified in Annéxo.

In front centre and rear designated seating positions equipped with head
restraints, the head restraint shall, when tested in accordance with 288hex

be capable of manually rotating either forwardearward by not less than°60
from any position of gdstment intended for occupant use in which its
minimum height is not less than that specified in paxaly 5.1.1. of this
Regulation

When measured in accordance with AnAé€®, the lower edge of the head
restraint (HLE) shall be not more thar04®m, but not less than 250 mm from
the Rpoint and the thickness YShall not be less than 40 mm.

When tested in accordance with Anri59, the head restraint shall cause the
actual torsoline angle to be at least 1(esseloserto-verticathan when the
head restraint is in any position of adjustment in which its height is not less
than that specified in pareaph 5.1.1. of thiRegulation

The head restraint shall be marked with a label in the form of a pictogram
which may include explanatory text.The label shall either provide an
indication when the head restraint is in a tuze position or provide
information to enable an occupant to determine whether the head restraint is in
a nonuse position. The label shall be durably>affl and located such that it

is clearly visible by an occupant when entering the vehicle to the designated
seating position. Examples of possible designs of pictograms are shown in
Figure 1.

The technical specifications and detailed drawings of Hybrid Ill dummy, corresponding to the principal
dimensions ba 5th percentile female of the United States of America, and the specifications for its
adjustment for this test are deposited with the Secretary General of the United Nations and may be
consulted on request at the secretariat of the UNECE, Palais tiesIN&eneva, Switzerland.

13
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Figure 1

55.

6.1.

6.2.

6.3.

A

an] A 08
(b)

Removability of head restraints

(a)

The head restints shall not be removable without a deliberate action distinct
from any action necessary for upward head restraint adjustment.

Test conditions

The test procedures described in the following annexes are to be performed
using any or all of théollowing:

A full vehicle including at least the seat to be tested and all necessary seat and
head restraint equipment.

A vehicle body in white including at least the seat to be tested and all necessary
seat and head restraiquipmentas well & all necessary equipment for the
activation of dynamic head restraints.

Where a manufacturerrequests,a seat belt, equivalent to that used in the
vehicle, and its anchorages may be used.

Where the performance of the seat is assessed independenthef vehicle,

a seat equipped with its head restraint and all necessary attachment hardware,
as well as all necessary equipment for the activation of dynamic head restraints
fWhere a manufacturer requests, a seat belt, equivalent of that used in the
vehicle, and its anchorages may be uséd.



Annex 1

Annex 1

Minimum- Height measurement test procedure

1.

Purpose

The purpose of this test procedure is to demonstrate compliance with the
minimumheight requirements described in paragraph 5.1.1. dRtgsilation

Procedure for height measurement

Compliance with the requirements of paragraph 5.1.1. ofRbigulaton is
demonstrated by using the height measurerappératuprocedure defined
in paragrapi2.2.and 2.3.below.

The seat is adjusted such that its Hboint coincides with the Rpoint; if the
seat back is adjustable, it isat the seat back intination corresponding to
the design torso anglethe relationship between the Hpoint and the R-
point shall be in accordance with the requirenents of Annex 4 paragraph
2.1

If, elsewhere during head restraint testing, the Fpoint and/or actual torso
angle have not been found in accordance witAnnex 54 paragraph 2.1.1.

15
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2.2,

but consequently paragraph 21.3. or paragraph 21.4. of Annex54 have
been applied, then thecheck on te relationship shall notbe repeated for
the height measurement.

Height measuring apparatus

The height measuremeapparatus-consists-of (see-Figurd}lis based on the

useageof an apparatus that facilitate the measurement of coordiates

2.3.

2.3.1.

Height measuremefbrfront-outboard-head-restraints

All measurements shall be taken in the mddn longitudinal plane of the
designated seatindposition}.

Determination of contact point (CP) (see Figure 11)

Adjust the head restraint to the position intended for use by the migized
male[t, as specified by the manufacturer. In the absence of any specification,
the head restraint shall be adjusted as close as possible to the mid position. If
two positions of adjustment are equidistant from the mid position, the head
restraint shall be adjustedto the higher of the mid position aad/or rear of the
mid position.

For head restraints not adjustable for height, tte fixed position shall be used.

If there is only one inuse position, this shall be treated as a head restraint
which is not adjustable forheight.

The CP is defined as the intersection of a horizontal line, on the height of the
Z-coordinate of the backof-head of the midsized male (as given in table 1),
with the front surface of the head restraint as indicated in Figue 1-1.

fOnce established, the point CPis a virtual seat referen@ point (x and z
coordinates)}

Where CP cannot be determined because the horizontal line through the
back-of-head of the midsized male is located above the head restraint, the
head restraint must beraised to the next locking position to enable the
determination of point CP.

1 _[The backof-head of the migized male is represented by the HRMD attached to thedimemsional

H-point machine, as well as by the Torso & Neck Link with the head room probe fitted 71 mm rearwards
(see Figure 1)}



Annex 1

In the instance where this will not produce a point of intersection, the CP will
be designated at the horizontal top of the healdestraint}. The horizontal top
of the head restrant being defined as the uppermost point on the head
restraint, which is determined by lowering a horizontal line in the median
longitudinal plane of the designated seating position until it touches the head
restraint (see Figure 14). Where more points ae located at the same height,
the longitudinally forward most point of the horizontal top of the head
restraint is designated as CR.

[Note: This paragraph 2.3.1 describes only CR

Where CP cannot be determined because the horizontal line through the
back-of-head of the midsized male is on the level of a gap within the head
restraint, CP will be determined using a 165 mm diameter sphere with its
centre at the same height level as ¢hhorizontal line through the backof-head

of amid-sized male.

When the sphere is making first contact with the head restraint, CP is
designated as the rearmost point of the sphere in the gap area (see
Figure 1-5).

Determination of intersection point IP

Adjust the head restraint to the uppermost position. If the head restraint is
titable or adjustable fore-and-aft, the tilt and fore-and-aft adjustment used
for the determination of CP will be kept.

The IP is determined on the front surface of the head restraint as the
intersection with a vertical line rearwards of CP (see Figure 12) at the
"distance X' (as given in table 1).

Where IP would be located rearwards of thefhorizontal top}-of the head
restraint, IP will be designated at the horizontal top of the head restraint (see
Figure 1-4).

[Note consider all references td' horizontal top™ for similar solution.}

Where the CP is designated at the horizontal top of the head restraint in

paragraph 2.31.of this Annex, and there is no existing point of IP on the head

restraint surface, the IP is also designated on the horizontal top of the head
frestraint} as determined in @cordance with paragraph 2.3.10f this Annex.

The determined point" IP" will be kept in any adjustment position.

For head restraints not adjustable for height, IP is to be dermined in the
fixed position.

17
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Table 1

Head position table

Location of the backof-head of two designated males in automotive posture
with respect to the Ppoint at several design torso angles,

and their in-betweer' distance X

Design X-coordinate of Z-coordinate of back  X-coordinate of " Distance X':
torso  back-of-head of-head calculated for  back-of-head distance betwee
angle calculated for the the mid-sized male calculated for large X-coordinates of
mid-sized male male 2 back-of-head of
both males

504.5*sin(design 504.5*cos(design torso  593*sin(design torso 88.5* sin(design

torso angle- 2.6)+71 angle- 2.6)+203 angle- 2.6)+76 torso angle
2.6)+5

5 92 707 101 9

6 101 707 111 10
7 110 706 121 12
8 118 705 132 13
9 127 704 142 15
10 136 703 152 16
11 145 702 163 18
12 153 701 173 19
13 162 699 183 21
14 171 698 193 22
15 179 696 203 24
16 188 694 213 26
17 196 692 223 27
18 205 689 233 29
19 213 687 243 30
20 222 684 253 31
21 230 682 263 33
22 239 679 273 34
23 247 676 283 36
24 255 673 292 37
25 263 669 302 39
26 271 666 312 40
27 279 662 321 42
28 287 659 330 43
29 295 655 340 44
30 303 651 349 46

2The large male is represented by a virtuallyup scaledTorso & Neck Link; where the mid-sized
male version of the Torsoand Neck Link measures 504.5 mnand 203 mm with the head room

18
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probe 71 mm rearwards, theup scaledversion for the large male measures respectively 593 mm
and 219 mm with the head room probe 76 mm rearwards.

2.3.3. Determination of the highest head restraint height

The head restraint height is the distance from the Fpoint, parallel to the
torso reference line and limited by a line perpendicular to the torso reference
line intersecting IP (sed-igure 1-3).

After the coordinates of IP are determined, the highest head restraint height
can be calculated by its | stangefronutdei n al ( pX)
R-point (see Figure 13), as follows:

Head restraint height =
X A SI N(desi+gnmpZt dAr SCOOSy Mgelsd)gn torso angl e)

2.3.3.1. Determination of the highest head restraint height in case of exception
accordingto paragraphs5.1.1.4 and 5.1.1.6.0f this Regulation.

Adjust the head restraint to its highest position intended for occupant use and
measure the clearance between the highest point on the centre line of the head
restraint and the interior surface of the roofline or the rear backlight, by
attempting to pass a 50 = 0..nm sphere, between them.

2.3.4. Determination of the lowest head restraint height

Adjust the head restraint to the lowest position of adjustment intended for
normal use other than any noruse position described ifparagraph}-5.4. of
this Regulation.

In this lowest inuse position, the head restraint height is the distance from
the R-point, parallel to the torso reference line and limited by a line
perpendicular to the torso reference line intersecting the poiniP (the IP was
determined for the highest head restraint height in paragraph 2.3.30f this
Annex).

19
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Figure 1-1

[Goniometry in the test procedure using apparatus that facilitate the measurement of
coordinates}

71mm - Backof-head
- . /

[ :_‘::.‘ !

Z-coordinatebackof-
headmid-sized male

A = R-point
B = articulated neck joint
D = contact point CP

The H-point machine are only shown to explain the concept but are nateeded for this test procedure.

Figure 1-2

distancex (provided in Table 1)

headrestraint in highest
adjustment position
determines IP point

cP l4—— headrestraint in midsized
j male position to locate CP
reference cardinates

20



Annex 1

Figure 1-3

AZ

R-point

Figure 1-4

horizontalline
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Figure 15

centreof gravity
165mm sphere at—pp - f.---&--}-4CP

height level CP = mid-sized
male position

roofline
graphs
4. and
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Annex 2
Minimum width measurement test procedure
1. Purpose
The purpose of this test procedure is to demonstrate compliance witinfhaum
width requirements described in pamagh 5.1.2. of thiRegulation
2. Procedure for width measurement
2.1 The seat is adjusted such that itgpéint coincides with the foint; if the seat
back is adjustable, it is set at the design seat bagle;aboth these @gstments
are in accordance with the requirensat paragraph 2.1. of Annex 1.
2.2. The plane Sl is a plane perpendicular to the reference line and situat&drgs
below theeffectivetop of the head restraint.
2.3. Planes P and P' avertical longitudinal planes, tangential to each side of the head
restraint to be measured.
2.4, Measure the distance L and L', measured in the plane S1 between the vertical
longitudinal plane passing through the torso line and vefbcgiitudinal planes
P and P'.
Figure 21
Ny
15
| hY
[~ Plane S1
Torso line , / D
; AN

Trace of vertical /
medianplane of seat / Vertical
' / ~ | ane
L
.
L
L
: .
K
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Gap measurement test procedure

1.

2.2.

2.3.

24,

2.5,

2.6.

Purpose

The purpose of this test procedure is to evaluate any gaps within head restraints as
well as gaps between the bottom of the head restraint and the togseathmck,

in accordance with the requirements of paragraphs 5ah8.5.1.4. of this
Regulation

Any gaps within the head restraint are measured using the sphere procedure
describedn paragrapl?. of this Annex.

Gaps between the bottom of the headra@®t and the top of the seat back are
measured using either the sphere procedure described in paragraphs 2.1. to 2.5. of
this Annex, or, at the manufacturer optiasing the linear procedure descrited
paragrapl8. of this Annex.

Gap measurementing a sphere

The seat is adjusted such that itgpéint coincides with the foint; if the seat
back is adjustable, it is set at the design seat back angle; both these adjustments
are in accordance with the requirenseot paragraph 2.1. of Annex 1.

The head restraint is adjusted to its lowest height position and any back8ehposi
intended for occupant use.

The area of measurement is anywhere between two vertical longitudinal planes
passing aB5 mm on either side of the torso line aatibve the top of the seat back.

Applying a load of no more than 5 N against the area of measurement specified in
paragrapt?.3. above, place a 1652 mm diameter spherical head form against
any gap such that at least two points aftect are madwithin the area.

Determine the gap dimension by measuring the straight line distance between the
inner edges of the two furthest contact poingssl@own in Figures-3 and 32.

For gaps within the head restraint, if the measurement determirgatagraph

2.5. of this Annex exceeds 60 mm, then in order to demonstrate compliance with
the requirements of paragraph 5.1.3. of Regulationthe seat back displacement

test procedure described in Anrgxis performed, by applying to each gap, using

a sphere 0165 mm in diameter, a force passing through the centre of gravity of
the smallest of the sections of the gap, along transversal planes parallel to the torso
line, and reproducing a momieof 373 Nm about the R point.
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Figure 31
Measurement ofa vertical gap" A" .

A —>y 165 mm dia
: sphere

Note: Section AA isto be made in a point of the gap andach allows the maximum sphere
intrusion, without exerting any load.

Figure 32
Measurement of a horizontal gapg' A".

///,-\\\
H BJ o
\\\ .
/_

165 mm dia.
Sphere

Note: Section AA is to be made in a point of the gap ave@ch allows the maximum sphere

intrusion, without exerting any load.
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3.2.

3.3.

3.3.1.
3.3.2.
3.3.3.

Figure 33

Linear measurement of gap

The seat is adjusted such that itgpéint coincides with the foint; if the seat
back is adjustale, it is set at the design seat back angle; both these adjustments
are in accordance with the requirenteot paragraph 2.1. of Annex 1.

The head restraint is adjusted to its lowest height position and any back8ehposi
intended for occupant use.

The gap between the bottom of the head restraint and the top of the seat is
measured as the perpendicular distance between two parallel planesedessrib
follows (see Figur&-3).

Each plane is perperudilar to the design torso line.
One of the planes is tangent to tlwtbm of the head restraint.

The other plane is tangeto the top of the seat back.

Measurement gap between head restraint and top of the seat back.
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actual-tors-angle-is-outside-this-range,if possible-carefully adjust the-seat back
e=+10° an of the

A = 17.357in (44.1 cm)
| B = 1.898in (4.8cm)
w C = 5827in (14.8cm)
D = 0.892in (23 cm)
E = 14.020in (356 cm)
F = 7980in (203 cm)

H—POINT

28
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Backset measurement test procedure using the -point

method

Purpose

Demonstrate compliance with paragraph 5.1.&f2his Regulatiorby measuring
the backset using tHe-point as the reference point.

Procedure for backset measurement usimpRt as the reference point

Demonstrate compliance with paragraph 5.1.6f2his Regulatiorby measuring
the R-point backset of the heagstraitfbased on theusage of apparatus that
facilitates the measurement of coordinatesnd forits dimensions is based on

Figure 1.1 of Annex 1 usng—the—baeleset—measuremaqt—appara{us—deﬁﬂed in

2.1

21.1.

21.2.

21.3.

214.

2.2.

Adjust the seat such that itspbint coincides with the foint, in accordance with
the followingrequirements.

Relationship beteen the Hooint and the Rpoint

When the seat is positioned in accordance tonteeufacturer's specifications,
following the procedure of Annex 1211 the Hpoint, as defined by its eo
ordinates,shall lie within a sgare of 50 mm side length with horizontal and
vertical sides whose diagonals intersect at tqgoRt, and the actual torso angle
is within 5 °C of the design torso angle.

If these conditions are met, the@®int and the design torso angle are used
demonstrate compliance with the provisions of pamgr®.1.5.2. of this
Regulation

If the H-point or the actual torso angle eonot satisfy the requirements of
paragrapt2.1.1. of this Annex the Hpoint and the actual torso angle are
determired twice more (three times in all)f the results of two of these three
operations satisfy the requirements, the conditidpamgraph 2.2. shall apply.

If the results of at least two of the three operations described in paragtaph

of this Annexdo not satisfy the requirements of paragraghl2of this Annexthe

centroid of the three measured points or the average of the three measured angles
is used andhall be regarded as applicable in all cases where theilR or the

design tore angle is referred to in this Annex.

Adjust the seat back to its design angle

29
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2.3.

24.

25.

26.

Adjust the front head restraint so thattép point IP is at any height between and
inclusive 720mm and &0 ! mm of paragraphf5.1.52] of this Regulation,
measured as described in Annex. 1f the lowest position of adjustment is above
830 ! mm, adjust the head restraint to thawést position of adjustment.

In the case of head restraint with adjustable backset, adjust the head restraint at the
most earward position, such that the baekis in the maximum position.

Establish point D on the head restraint, point D being the intersection of a line
drawn from point C horizontally in the-direction, with the front surface of the
head restraintseeFigure 1-1 of Annex 1.

3 .-uu:

Measure the X-coordinate of point D. The R-point backset is the
difference between the-Boordinate of point D and the-2oordinate of the baek
of-head of the migsize male as given in Table 1 of Annex 1

c___of N

203 am

30
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Displacement, backset retention, and strength test procedure

1.

2.1

2.2,

2.3.

2.4,

Purpose

To demonstrate compliance with the displacement requirements of paragraph
5.1.3. of thisRegulationwith paragraph 2. of this Annex.

Demonstrate compliance with the displacement requirements of paragraph 5.2.3.3.
of this Regulatiorwith paragrap 2. of this Annex.

Demonstrate compliance with the displacement and backset retention
requirements of paragraph 5.2.3.2. of tRisgulationwith paragraph 3. of this
Annex

Demonstrate compliance with the strength requirements of paragraph 5.2.4. of thi
Regulationwith paragraph 4. of this Annex.

Procedure for displacement

The load vectors that generate a moment on the head restraint are initially
contained in a vertical plane parallel to thetieal longitudinal zero plane.

Seat seup

If the seat back is adjustable, it is adjusted to a position sptbifiehe vehicle
manufacturerlf there is more than one inclination position closest to the position
specified by the manufacturer, set the seat back inclination to the position closest
to ard rearward of the anufacturer specified positionf the head restraint
position is independent of the seat back inclination position, compliance is
determined at a seat back inclination position specified by the manufacturer.
Adjust the head restraint tbe highest position of vertical adjustnt intended for
occupant useAdjust the head restraint to the rearmost (relative to the seat)
position of horizontal adgtment backset position.

In the seat, place a test device having, when viewed latethbyback pan
dimensions and torso line (vertical centre line) of the three dimensiepalrt

machine, as specifieid Annex1312, with the head room probe in thdl back

position.

Establish the displaced torso line by creating a rearward mah8A8° 7.5 Nm
about the Rpoint by applying a force to the seat back through the back pan at the
rate of 25 Nm/second to 37.3 Nm/secorithe initial location on the back pan of
the moment generating force vector has a heigB®86fmm° 13 mm.Apply the

force vector normal to the tardine and maintain it within 2of a vertical plane
parallel to the vehicle vertical longitudinal zero plaGenstrain the back pato
rotate about the fRoint. Rotate the force veat direction with the back pan.

Maintain the position of the back pan as establishepaiagraph 2.3. of this
Annex.Using a 165 2 mm diameter spherical head form, establish the head form
initial reference position by applying, perpendicular to the displaced torso line, a
rearward iniial load at the seat centreline at a heightt 88nm below theffective

top of the head restraint that will produce a 373 Moment about th&-point.

After maintaining this moment for 5 seconds, measure the rearward displacement
of the head form dunig the application of the load.
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2.5,

2.6.

3.5

3.6.

3.7.

3.8.

When determining the rearward displacement for head restraints at a gap greater
than60 mm in accordance with paragraph 5.1.3. of fRegulation the load of
paragrapl?.4. of this Annex is applied through the centrgraivity of the smallest

of the sections of the gap, along transversaigdagarallel to the torso line.

If the presence of gaps prevents the application of the force, as described in
paragraplt?.4. of this Annex at 65 £ 3 mm from tledfective top of the head
restraint, the distance may be reduced so that the axis of the force passes through
the centre line of thedme element nearest to the gap.

Procedures for backset retention and displacement

If the seat back is adjustable, it is adjusted fmosition specified by the vehicle
manufacturer. If there is more than one inclination position closest to the position
specified by the manufacturer, set the seat back inclination to the position closest
to and rearward of the mafacturer specified pd®on. If the head restraint
position is independent of the seat back inclination position, compliance is
determined at a seat back inclination position specified by the manufacturer.
Adjust the head restraint to the highest position of vertical adjusintended for
occupant use.

Adjust the head restraint-fany} backset position.

In the seat, place a test device having the back pan dimensions and torso line
(vertical centre line), when viewed laterally, with the head room probe in the full
back podion, of the theedimensional Hpoint machine.

Establish the displaced torso line by creating a rearward moman86f7.5 Nm
about the Rpointby applying a force to the seat back through the back pan at the
rate between 2.8m/second and 37.3 Nm/sexh The initial location on the back
pan of the moment generating force vector has a heigb®@®imm® 13 mm.
Apply the force vector normal to the toréine and maintain it within 2of a
vertical plane parallel to the vehicle vertical longitudinal zgleme. Constrain

the back pan to rotate about theo®&nt. Rotate the force vemtdirection with the
back pan.

Maintain the position of the back pan as established in paragraph 3.4. of this
Annex. Using a 165 2 mm diameter spherical head form, establish the head form
initial reference position by applying, perpendicular to the displaced torso line, a
rearward initial load at the seat centreline at a height®m below theffective

top of the head restraithat will produce a 37 Nrmoment about the Hgoint.
Measure the rearward displacement of the head formgithre application of the
load.

If the presence of gaps prevents the application of the forces, as described in
paragrapt8.5. of this Annex at 65 + 3 mm from tledfective top of the head
restraint, the distance may be reduced so that the axis of the force passes through
the centre lin®f the frame element nearest to the gap.

Increase the initial load at the rate of 2.5 Nm/second to 37.3 Nm/second until
a373Nm moment about the -Boint is produced. Maintain the load level
producing that moment for not less than 5 seconds andrtbasure the rearward
displacement of the head form relatito the displaced torso line.

Reduce the load at the rate of 2.5 Nm/second to 37.3 Nm/secdihd Nm.
Wait 10 minutesRe-load to 37 Nm about the-point. While maintaining the load
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Figure 65-1

levelproducing that moment, measure the rearward displacement of the head form
position with respect tds initial reference position.

Strength

Increase the load specified in paragraph 2.6. or paragraph 3.8. of this Annex at the
rate between B/second ad 200 N/second to at least 880and maintain the
applied load for not less than 5 seconds.

r: reference line

rl: displaced reference line
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Energy absorption test procedure

1.

3.1.

3.1.1.

3.1.2.

3.2.

3.2.1.

3.2.2.

3.2.3.

Purpose

Evaluate the energy absorption ability of the head restraint by demonstrating
compliance with paragraph 5.2.1. of tHRegulationin accordance with this
Annex.

Seatsetup

The seat is either mounted in the vehicle or firmly secured to the test bench, as
mounted in the vehicle with the attachment parts provided by the manufacturer, so

as to remain stationary when the impact is applied. Thebse#tt if adjustable,

is locked in the design position specified by the vehicle manufacturer. If the seat

is fitted with a head restraint, the head restraint is mounted on thieaskaas in

the vehicle. Where the head restraint is separate, it is secured to the part of the
vehicle structure tavhich it is normally attached.

Procedures for energy absorption

The adjustable head restraints are measured in any heighaekgkt position of
adjustment.

Test equipment

Use an impactor with a hemispherical head fofra @65° 2 mm diameter. The
head form and associated base have a combinedsmetsshat at a speed of not
more than 24.1 km/h at the time of impact an energy of 152 Joule will be reached.

Instrument the impactor with an acceleration sensing dewliese output is
recorded in a data channel that conforms to the requirements for a 600 Hz channel
class filter as specifiedn [ISO Standard 6487 (2002) The axis of the
acceleratiorsensing device coincides with the geometric centre of the head form
and the direction of impacis an alternative the impactor can be equipped with 2
accelerometers sensing in the direction of impact and placed symmetrically in
comparison to the geometric centre of the spherical head form. In this case the
deceleration rates taken as the simultaneous average of themmgaan the two
accelerometers.

Accuracy of the test equipment

The recording instrument used is such that measurements can be made with the
following degrees of accuracy:

Acceleration:

Accuracyt5 per cent of the actual value;

Crossaxis sensitivity = < 5 per cent tife lowest point on the scale.
Speed:

Accuracy:* 2.5per cent of the actual value;

Sensitivity:=< 0.5 km/h.

Time recording:
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3.3.
3.3.1.

3.3.2.

The instrumentation shall enable thetion to be recorded throughout its
duration and readings to be made to within onetbnesandth of a second;

the beginning of the impact at the moment of first contact between the head
form and the item being tested is detected on the recording$ansmalyzing

the test.

Test procedure

Propel the impaor toward the head restrainit the time of impact, the
longitudinal axs of the impactor is within +°2f being horizontal and parallel
to the vehicle longitudinal axis and the impactpeed is not more than 24.1
km/h.

Impact the front surface of the head restraint at any point with a height greater
than635mm from the Rpoint and within alateral distance of the head
restraint vertical centre line @0 mm and measure theceleration.
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Height retention test procedure

1.

2.1.1.

2.1.1.1.
2.1.1.2.

2.1.2.

2.1.2.1.
2.1.2.2.

2.1.3.

2.1.3.1.
2.1.3.2.

2.2,

2.3.

2.4,

2.5,

2.6.

Purpose

Demonstrate compliance with the height retention requirements of paragraph
5.2.2. d this Regulationin accordance with this Annex.

Procedures for height retention
Seat seup

Adjust the adjustable head restraint so thateffective top is at any of the
following height pogions at any backset position:

For frontoutboard designated seating positions:

The highest position; and

Not less than, but closest t8B* mm

For rear outboard and front centre designated seating positions
The highest position; and

Not less than, butlosest to720mm.

For rear centre designated seating position

The highest position; and

Not less than, but closest to 700 mm.

Orient a cylindrical test device having a 162 mm diameter in plane view
(perpendicular to thex#s of revolution), and a 152 mm length in profile (through
the axis of revolution), such that the axis of the revolution is horizontal and in the
longitudinal vertical plane through the vertical longitudinal zero plane of the head
restraint. Position thenidpoint of the bottom surface of the cylinder in contact
with the head restraint.

Establishan initial reference position by applying a vertical downward load of 50
+ 1 N at a rate of 250 + 50 N/minute. Determine the reference position after
5 seconds at this load. Mark an initial reference position for the head restraint.

Measure the vertical distance between the lowest point on the underside of the
head restraint and the top of the seat back. (see paragraph 2.9. of this Annex)

Increag the load at the rate of 285060 N/minute to at least 500 N and maintain
this load for not less thansgconds.

Reduce the load at a rate of 250 + 50 N/m until the load is completely removed.
Maintain this condition for no more than two minuteacrease the load at a rate

of 250 + 50 N/minute to 50 + 1 N and, afteséconds at this load, determine the
position of the cylindrical device with respectit®initial reference position.

A contracting party may opt for a lower valineits domestic legislation if decides that such
valueis appropriate.
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2.7,

2.8.

2.9.

Repeat the measurement of the vertical distance measutskebe the
lowestpoint on the underside of the head restraint and the top of the seat back.
(see paragraph 2.9. of this Annex)

Compare the measurements from paragapld. and 2.7. of this AnneXhe
difference is the measurement required to comptih waragraph 5.2.2. of this
Regulation

If the design of the head restraint is such that it is not possible to measure to the
top of the seat then the vertical measurement is taken by marking a horizontal line
across the front of the seat back asteéZb mm below the lowest point of the head
restraint and the measurement is taken from this line to the underside of the head
restraint.
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Dynamic performance test procedure

1.

2.1,
2.2,
2.2.1.

2.2.1.1.

2.2.1.2.

2.2.2.

2.2.2.1.

Purpose

Demonstrate compliance with paragraph 5.3. in accordance with this Annex, using

a 50th percentile maldybrid-H-test-dummy
Hybrid IIl, or

BioRID Il UN, test dummy.

Test equipment

An acceleationerdecelerationest sled
50th percentile male test dummy
Hybrid 11

Three accelerometers are in the head cavity to measure orthogonal accelerations
at the centre ofgravity of the head assemblyhe three accelerometers are
mounted in arorthogonal array, and the intersection of the planes containing the
sensitivity axis of the three sensorsl e the origin of the array.

Equipment for measuring the head to torso angle.
BioRID Il UN

Conforming to Addendum 1 to the Mutual Resolution M.R.1
(ECE/TRANS/WP.29/1101/Add.1)

22-3—FEquipmentformesuring-the-head-to-torse-angle.

2.2.3.
3.
3.1
3.1.1.

3.1.2.

3.1.3.
3.14.

3.1.4.1.

Equipment for measuring dmrecording sled accelerations.
Procedures for test sap
Full Vehicle or Body in White (Hybrid III)

Mount the vehicle on a dynamic test platform so that the vertical longitudinal zero
plane of the vehicle is parallel to the direction of the test platform travel and so
that movement between the base of the vehicle and the test platform is prevented
Instrument the platform with an accelerometer and data processing system.
Position the accelerometer sensitive axis parallel to tleetibn of test platform
travel.

Remove the tyres, wheels, fluids, and all unsecured components. Rigidlg secur
the engine, transmission, axles, exhaust system, vehicle frame and any other
vehicle component necessary to assure that all points on the acceleration vs. time
plot measured by an accelerometer on the dynamic test platform fall within the
corridor descied in Figure98-2 and Tabled8-1.

Place any moveable winds in the fully open position.
Seat Adjustment

At each designated seating position, if the seat back is adjustable, it is set at an
initial inclination position closest t@5° from the vertical, as measured by the
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3.1.4.2.

3.1.4.3.

3.14.4.

3.14.5.

3.15.

3.1.6.

3.1.7.

3.1.7.1.

threedimensional Hpoint machineas specified in Anne%312. If there is more
than one inknation position closest to 25rom the vertical, set the seat back
inclination to the positio closest to and rearwaod 25°.

Using any control that primarily moves the entire seat vertically, placedét in

the lowest positionUsing any control that primarily moves the entire seat in the
fore and aft directions, place the seat midway between the forwardmdst
rearmost position. If an adjustment position does not exist midway between the
forwardmost and rearmost positions, the closest adjustment positianreathof

the midpoint is used.

If the seat cushion adjusts independently of thelszk, position the seat cushion
such that the highest-ploint position is achieved with respect to the seat back, as
measured by thredimensional Hpoint madine as specified in AnneX312. If

the specified position of the-point can be achieved with ange of seat cushion
inclination angles, adjust the seat inclination such that the most forward part of the
seat cushion is at its lowest position with Egpto the most rearward part.

If the head restraint is adjustable, adjust the top oh#ael restraint to a position
midway between the lowest position of adjustment and tteebt position of
adjustmentlf an adjustment position midway between the lowest and the highest
position does not exist, adjust the head restraint to a position balbwearest to
midway between the lowest position of adjustment and theekighosition of
adjustment.

Adjustable lumbar supports are positioned so that the lumbar support is in its
lowest etracted or deflated position.

Seat Belt Adjushent

Prior to placing the seat belt around the test dummy, fully extend the webbing from
the seat belt retractor(s) and release it three times to remove slack. If an upper
adjustable seat belt turning loop (adjustable seat beibhdanchorage) exists,
place it in the adjustment position closest to the-pudition. If an adjustment
position does not exist midway between the highest and lowest position, the
closest adjustment poisih above the midpoint is used.

Dress and adgt each test dummy &dlows:

Each test dummy is clothed in a form fitting cotton stretch short sleeve shirt with
abovethe-elbow sleeves and abotlee-knee length shorts. The mass of the shirt
or shorts shall not exceed 0.06 kg edehch foot of the test dummy is equippe
with a size 11XW shoe whose mas$0.57+ 0019 kgl. Limb joints are set at

19, barely restraining the weight of the limb when extended horizontally. Leg
joints are adjusted with ¢htorso in the supine position.

Hybrid 1l Test dummypositioning procedure

Place a test dummy at each designated seating positiopped with a head
restraint.

Head

The transverse instrumentation platform of the head is level within 1/2 degree. To
level the head of the test dummy, tbédwing sequence is followedirst, adjust
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3.1.7.2.

3.1.7.2.1.

3.1.7.2.2.

3.1.7.2.3.

3.1.7.2.4.

3.1.7.3.

3.1.7.4.

3.1.7.5.

3.1.7.6.
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the position of the Hpoint* to level the transverse instrumentation platform of the
head of the test dummy. If the transverse instrumentation platform of the head is
still not level, then adjust theejvic argle of the test dummyif the transverse
instrumentation platform of the head is still not level, then adjust the neck bracket
of the dummy the minimum amount necessary from theattjuasted'0" setting

to ensure that the transverse instrumentation phatfofr the head is horizontal
within 1/2 degree. The test dummy remains within the limits specifi@binote

1 of this Annexafter anyadjustment of the neck bracket.

Upper arms and hands
Position eacliest dummy as specified below:

The driver's upper arms shall be adjacent to the torso with the centre lines as close
to a vertical plane as possible.

The passenger's upper arms are in contact with the aglatahd the sides of the
torso.

The palms of thel r i vtestrdumsmy are in contact with the outer part of the
steering wheel rim at the rim's horizontal centre line. The thumbs are over the
steering wheel rim and are lightly taped to the steering wheel rim so that if the
hand of the test dummy is pushed upwaych force of not less than 0.91 kg and
not more thar2.27kg, the tape shall release the hand from the steering wireel

The palms of the passenger test dummy are in contact with the outside of the thigh.
The little finger is incontact withthe seat cushion.

Upper Torso

Position each test dummy such that the upper torso rests against the seat back. The
midsagittal plane of the dummy is aligned within 15 mm of the head restraint
centreline. If the midsagittal plane of the dummyrzarbe aligned within 15 mm

of the head restraint centreline then align the midsagittal plane of the dummy as
close as possible the head restraint centreline.

Lower Torso

The Hpoints of the driver and passenger test dummies shall coincikie WR.5

mm in the vertical dimension and 12.5 mm in the horizontal dimension of a point
6.25mm below the position of the-Boint determined by the manikdefined in
Annexesi2llandAnnexi312.

Pelvic Angle

As determined using the pelvic angjauge which is inserted into the-pbint
gauging hole of the dummy, the angle measured from the horizontal on the 76 mm
flat suface of the gauge is 22.5 £ 2.5

Legs
Position each test dummy as follows:

The upper legs of the driver apdssenger test dummies shall rest against the seat
cushion to the extent perttdd by placement of the feethe initial distance

The H-points of the driver and passenger test dummies shall coincide within 12.5 mm in the vertical
dimension and 12.5 mm in the horizontal dimension of a point 6.25 mm below the position epdhe H
determined by using the equipment and procedures spkiifexcept that the length of the lower leg and
thigh segments of the-point machine shall be adjusted to 414 mm and 401 mm, respectively.
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3.1.7.7.
3.1.7.7.1.
3.1.7.7.1.1.

3.1.7.7.1.2.

3.1.7.7.2.
31.7.7.2.1.

3.1.7.7.2.2.

3.1.7.7.3.

between the outboard knee \dke flange surfaces is 269 mrio the extent
practicable, the left leg of the driver dummy anthidegs of the passenger dummy
are invertical longitudinal planeslo the extent practicable, the right leg of the
driver dummy is in a vertical plane. Final adjustment to accommodate the
placement of feet in various passenger compartimenfigurationss permitted.

Feet
Driver's position

If the vehicle has an adjustable acceleration pedal, adjtsttlite full forward
position. Rest the right foot of the test dummy on the undepressed accelerator
pedal with the rearmosbmt of the heel on the floor pan in the plane of the pedal.

If the foot cannot be placed on the accelerator pedal, setialinperpendicular

to thelower leg and then place it as far forward as possible in the direction of the
pedal centreline witkhe rearmost point of the heel resting on the floor pan. If the
vehicle has an adjustable accelerator pedal and the right foot is not touching the
accelerator pedal when positioned as above, move the pedal rearward until it
touches the right foot. If thaccelerator pedal still does not touch the foot in the
full rearward position, lave the pedal in that position.

Place the left foot on the toeboard with the rearmost point of the heel resting on
the floor pan as close as possible to the pafiimtersection of the planes described

by the toeboard and the floor pan and not on the wheel well projection. If the foot
cannot be positioned on the toeboard, set it initially perpendicular to the lower leg
and place it as far forward as possible vitte heel resting on the floor pan. If
necessary to avoid contact with the vehicle's brake or clutch pedal, rotate the test
dummy's left foot about the lower leg. If there is still pedal interference, rotate the
left leg outboard about the hip the minimulistance necessary to avoid the pedal
interference. For vehicles with a foot rest that does not elevate the left foot above
the level of the right foot, place the left foot on the foot rest so that the upper and
lower leg centrines fall in a verticaplane.

Front Passenger's position
Vehicleswith a flat floor pan/toeboard

Place the right and left feet on the vehicle's toeboard with the heels resting on the
floor pan as close as possible to the intersection point with the toeboard. If the feet
cannot be placed flat on the toeboard, set them perpendicular to the lower leg
certrelines and place them as far forward as possible withdhks resting on the

floor pan.

Vehicles with wheelhouse prajgons in passenger compartment

Place the right and left feet in the well of the floor pan/toeboard and not on the
wheehouse projection. If the feet cannot be placed flat on the toeboard, initially
set them perpendicular to the lower leg centrelines and then place them as far
forward as possible with tHeeels resting on the floor pan.

Rear Passenger's position

Position each test dummy as specifiedanagrapt8.1.7.7.2. of this Annexexcept

that feet of the test dummy are placed flat on the floorpan and beneath the front
seat as far forward as possiblethaiut front seat interferencH. necessary, the
distarce between the knees can be changed in orddade fhe feet beneath the
seat.
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3.1.8.

3.1.9.
3.2.

3.2.1.

3.2.2.

3.2.2.1.

3.2.2.2.

3.2.2.3.

3.2.2.4.

3.2.3.

3.2.3.1.

3.24.

All tests specified by this standard are conducted at an ambient temperature of 18

to 28°C.

All tests are performed with the ignitidon."
Seat-Assemblyddependenti-the-Vehicle(BioRIB-H-UN)
[The setip of Seat and Dummy on the Sle@BioRID Il UN) .}

An acceleration sled with the dummy seated facing the direction of motion
shall be used. Sled accelerations shall be measured by an appropriate
accelerometer attached to the sled ptiorm

The temperature in the test laboratory shall be 22.5° 8°C with a relative
humidity of between 10 per cent and 70 per cenfThe test dummy and seat
being tested shall be soaked at this temperature for atdst 3 hours prior to
the test.

All tests shall be performed with the active elements of the system designed
to operate during rear impact set to their operation condition (e.g. Active
head restrant, Seat belt pretensioner). The time to fire (TTF) required for a
specific elements of the active head restraint shall be specified by the vehicle
manufacturer.

Acceleration Sled

The parts of the vehicle structure considered essential for the replication of
the vehicle rigidity regarding the seat, is anchorages, the safetpelt
anchorages and the head restraints shall be secured to the sled.

It shall be so constructed that no permanent deformation appears after the
test. Where the upper anchorage has an adjustable height position, it shall
be setnearest to the midrange position permitted by the design

The sled shall be capable of accommodating, in an appropriate manner, such
equipment as may be specified by the manufacturer as necessary for the
correct functioning of advanced head restint systems (active head
restraints).

A toe board comprising a horizontal section and a forward facing section
oriented at 45 ° from the hoizontal shall be provided.

Some sled motion is allowed at the initiation of the test (T=Gowever, the
dummyés head, Tl vertebr a, and the

sl ed sh

0.1m/ s at T=0. The back of the dummydés heac

the same position (£ 5mm) relative to the head restraint at T=0 as the initial
test setup.

Mounting the seat on the sled.

Mount the seat, including all of its adjustment mechanisms and hardware
that normally connects it to the vehicle floor on the sled platform so that the
seatdés orientation rel ati vwouldleintthee
vehicle. The gap between the front of the seat and rear of the toe board shall
be no more than 100 mm. Instrument the platform with an accelerometer
mounted such that its sensitive axis is parallel to the direction of test platform
travel.

Seat Adjustment

horizont
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3.24.1.

3.24.2.

3.2.4.38.

3.24.4.

3.2.4.5.

3.2.4.6.

3.2.5.
3.2.5.1.

3.2.5.2.

3.25.2.1.

3.25.2.2.

The seat shall be set as specified by the manufacturer, with regard to both the
design position of the seat back (see paragraph 3df this Regulation) and
the position of the seat itself. This position shall be the one wie the Hpoint
coincides with R50 point.

In the absence of any specification declared by the manufacturer, the
procedures ofparagraphs 3.2.4.2 to 3.2.4.5 of this Annexshall apply.

Where no adjustment is specified, the s& shall be adjusted to its
mid-position in both the horizontal and vertical directions.

If an adjustment position does not exist midway between those positions,
place the seat midway between the most forward and most rearward position.
The closest adjument position to the rear of the midpoint shall be used.

Where no cushion adjustment is specified, and where the seat cushion is
adjustable independently of the seat back, adjust the seat cushiarclination

to its mid-position. All other cushion adjustments shall be in a fully retracted
position, with the exception of cushion side bolsters which shall be set to their
widest position.

Any adjustable lumbar supports shall be positioned so that the lumbar
support is in its lowest retractedor deflated position. Arm rests shall be set in
the stowed position.

Any other seat adjustment device must be set in it most retracted or deflated
position.

Where no design torso angle is specified and where the seat back is adjustable,
it shall be set at a torso angle closest to 25° £1° from the vertical, as measured
using the threedimensional H-point machine, as specified in Annext2. If
there is more than one inclination position close to a torso angle of 25 ° then
it shall be set to he position closest to and rearward of 25 ©°.

Head Restraint Adjustment

If the head restraint adjusts automatically, the adjustments from 3.2.4.1to
3.2.4.6 of this Annexshall apply.

Adjust the head restraint to the posiion intended for use by the 50 perceiie
male, as specified by the marfacturer.-fIf not available adjust the head
restraint in the mid-way between the lowest and the highest position and
follow the paragraph 3.2.5.2.2. of this annekelow.

Where the adjustment of the head restraint is not automatic, it shall be set in
accordance with the manufacturefs specification.

If a locking position midway between the lowest and the highest position does
not exist, adjust the head restraint to theposition determined by the
paragraphs below

If a locking position exists within 10 mm vertically upwards from the
geometric mid-position, this shall be the test position. If no locking position
exists within 10 mm vertically upwards from the geometrianid-position then
the next locking position down shall be the test position.

When the head restraint has a locking foreaft adjustment, it shall be in the
midpoint. If a locking position exists within 10 mm horizontally forward from
the geometric midposition, this shall be the test position. If no locking
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position exists within 10 mm horizontally forwards fromthe geometric mid
position thenthe next locking position rearwards shall be the test position.

If no fore-aft locking positions are available ér the head restraint it shall be
tilted fully rearward.

3.26. BioRID Il UN Reference measurement

3.26.1. Using the 3BDH measuring machine, check that the Fpoint coincides with the
R50 point, in accordance with the following requirements.

The procedure set out inAnnex 1211 shall be used to verify the Hpoint
relationship to the R50 point specified by the manufacturer.

The relative postions of the R point and the Hpoint relationship shall be
considered satisfactory for the seatingposition in question if the" H" -point,
lies within a square of 50 mm side length with horizontal and vertical sidds
whose diagonals intersect at the R50 point, and the torso angle is within 5° of
the design torso angle.

3.26.2. Back of the head referenceposition

The back of the head referene position for the BioRID Il UN is the value for
the back of thehead as determined for the 50 perceile in table 1 annex 1 of
this Regulation with reference to the specified torso angleninus 15 mm
(increasingthe backset as shown in figuré8-1-below).

Where no design torso angle is specified, set the angle as specified in
paragraph 3.2.4.6.0f this Annex. Both the measured Hpoint and angle shall
be used when referencind able 1of Annex 1.

3.27. Dummy Installation.

3.27.1. The dummyds clothing shall comprise of two
made of a nylon fabric. The fabric has a different texture on the outside as it
does m the insidei shiny and matt. The dummy shall be dressed with both
setsof clothing o that the shiny sides of the materials come face to face with
each other. Shoes are mends dress oxford ty
extra wide that meet military specifications MIL-S-13192P Each shoe weighs
[0.283-613+/- 0.12 kg}-and has an overall length of 32B25mm.

3.27.2. The seat shall be in an unloaded condition for at least 15 minutes before
installing the dummy.

3.27.3. The appropriate lifting tools and the attachment points recommended by the
dummy manufacturer shall be used to position the dummy in the seat. The
dummy shall initially be installed with its H-point rearward of the target H-
point and the pelvis only moved forward to achieve the position indicated in
paragraph 3.27.6. below. In the event that the dummy ismoved forward of
the specified target Hpoint the dummy shall be removed from the seat and
the complete installation procedure repeated. It is not permissible to push the
pelvisrearward to bring the pelvis H-point into line with the specified Hpoint
postion.

3.27.4. Adjust the test dummydés midsagittal plane t
centreline of the seat. The instrumentation platform in the head shall be
laterally level within £0,5°.
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3.2.7.5.

3.2.7.6.

Figure 98-1

[3.27.7.
3.27.7.1.

3.2.7.7.2.

3.27.7.2.1.

3.27.7.2.2.

[Adjust the pelvis angle tothe actual torso angle recorded by the procedure
specified inparagraph 3.14.2 of Annex 1211 plus 1.5 + 2.5/ Adjustthe pelvis

angleto26.5+ 28]

The BioRID shall be installed such that its Hpoint is positioned 20 mm + 10
mm forward of the Rsg-point, as shown in Figure98-1-belew, while keeping
the pelvis anglewithin the range specified in paragraph3.2.7.5. above.

Target

<>{15mm Back of
for the :  head
BioRID from
back of Annexl
head

Pelvis HPoint

Back of headadjustment.

The back of head (the most rearward position of the head when the heds
horizontally level +/- 19 of the BioRID shall be positioned at the reference
position described in paragraph 3.2.&. of this Annexwith a tolerance of + 5
mm.

If the test dummy back of head position is found to be different by more than
+ 5 mm from that of the BioRID Reference Back of head, obtained by the
procedure specified in paragraph3.2.62. of this Annex, then paragaphs
3.2.77.2.1 and 3.2.77.2.2 below shall apply.

Tip the head fore/aft no more than+3,5 /-0,5° from level in order to meet the
backset requirement.

After carrying out the adjustments specified in pragraph 3.2.7.7.2.1 above

and if it is still not possible to set the test dummy backset measurement to

within 15 + 2mm of the Back of the Head eference position specified in

paragraph 3.2.62. above then thed u mmy 6 s pel vi s -ppintgl e and
position shall be adjusted wthin their respective tolerance bands whilst

prioritising the adjustment of the pelvis angle tolerance to achieve correct

backset. It is not permitted to achieve the required position by pushing the

dummy rearward.}
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3.2.7.8.

3.2.78.1.

3.2.7.8.2

3.28.
3.28.1.

4.1.
4.1.1.

4.1.2.

4.1.3
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The upper legs of the driver dunmy shall rest against the seat cushion to the
extent permitted by placement of the feetAdjust the spacing of the legs so
that the centreline of the knees and ankles is 20@m (£10mm) apart and
ensure that the knees are level.

Adjustthe dummyds f eet and/ or the horizontal
board so that the heel of its shoe is resting on the heel surface. The tip of the
shoe shall rest on the toe pan between 23tim and 270 mm from the
intersection of the heel surface and toe boar@s measured along the surface

of the toe board. The heel rest position is determined using the heel rest
location defined from the vehicle measurements, or frona specified point

from the vehicle manufacturer.

The test dummy 6 she popitppreed so that they are hsalbsk to

the sides of the dummy as possible, with the rear of the upper arms being in
contact with the seatback and the elbows bent such that the small fingers of

both hands of the dummy are in contact with the vehicle séaushion with the

pal ms of the hands facing towards the

Seat belt adjustment.

With the test dummy seated in accordance with the requirements of
paragraph 3.2.7. above place the belt around the test dummy and fasten the
latch. Remo\e all slack from the lap belt.Pull the upper torso webbing out
of the retractor and allow it to retract. Repeat this operation four times.
Apply a 9 to 18 N tension load to the lap belt. The lap belt routing shall be
the resultant of the instdlation procedure and shall not be artificially altered.

Test procedure
Full Vehicleor Body in White (Hybrid 111).

Accelerate or decelerate the dynamic test platform to reach a delta V d¢f 17.3
0.6km/h. All of the points on the acceléitm vs. time curve fall within the
corridor described in Figurgd-2 and Table98-1 when filtered to channel class

60, as specified in the SAE Recommended Practice J211/1 (revision March 1995).
Measure the maximumearward angular displacement.

Calculate the angular displacement from the output of instrumentation placed in
the torso and head of the test dummy and an algorithm capable of determining the
relative angular displacement to within one degree and conforming to the
requirements of a 600z channel class, as specified in SAE Recommended
PracticeJ211/1, (revision March 1999)o data generated after 200ms from the
beginning of the forward acceleration are used in determining angular
displacement of theead with respect to the torso.

Calculate the HIC15 from the output of instrumentation placed in the head of the
test dummy, using the equation in paragraph 5.3.2.3. ofRbgulationand
conforming to the requirements for a 1,000 Hz channel class as specified in SAE
Recommended Prace J2111 (revision March 1995)No data generated after
200 ms from the beginning of the forward acceleration are used in determining
HIC.

posit

dummy
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Table98-1
Sled pulse corridor reference point locations
Reference Point Time (ms) Acceleration (mA
A 0 10
B 28 94
C 60 94
D 92
E 4
F 38.5 80
G 49.5 80
H 84 0
Figure98-2
Sled pulse acceleration corridor
100
7 C
80 /
NQ F G
£
60 \
zZ ——— Target
8 Sled
—  Pulse
é Minimum
L 40 / m—  Corridor
d Maximu
O
Q
<
20
A / \
E H \ D
0
0 20 40 60 80 100
TIME (MILLISECONDS)
The target acceleration with time expressemhinl | i seconds i s a =

m/&, for DV =17.3 + 0.6 km/h. The time zero for the test is defined by the
point when the sled acceleration achieResm/s’ (0.25g's).

fNew element 4.2. to 4.4. has onlyhad an initial review}
4.2. Seat on Aceleration Sled (BioRID Il UN).

The corridors for the pulse are illustrated in Figure 98-3.-{The sled
acceleration shall be adjusted within the corridors described in Figure2g-
3 and Table 98-2 for the complete time interval from 0 to 0.158:The sled
pulse shall fulfil the requirements as specified in Tablé8-3.
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Table 98-2
Acceleration versustime curve tolerances

Definition Tolerance Unit
Velocity change PV 17.6 +0.9 km/h
Duration T 90.0 +5.0 ms
Mean acceleration Mean Acceleration 54.3 +5.0 m/s2
T=0 acceleration ATO 0.0 +3.0 m/s2
Table98-3
Sled pulse corridor reference point locations inFigure 98-2.
Entry Gate
Time (ms) SlopeUpper (m/$) Time (ms) SlopelLower (m/$)
4.2 10.8 8.4 10.8
5.3 14.2 9.5 14.2
6.3 18.0 105 18.0
7.4 22.3 11.6 22.3
8.4 27.0 12.6 27.0
9.5 32.2 13.7 32.2
10.5 37.8 14.7 37.8
11.6 43.7 15.8 43.7
12.6 49.8 16.8 49.8
13.7 56.0 17.9 56.0
14.7 62.2 18.9 62.2
15.8 68.4 20.0 68.4
16.8 74.3 21.0 74.3
17.9 80.0 22.1 80.0
18.9 85.2 23.1 85.2
Peak Gate
Time (ms) Max-Horizontal (m/g) Time (ms) Max-Vertical (m/g)
17.9 113.3 28.4 82.4
38.9 113.3 28.4 92.7
Exit Gate
Time 1g LevetUpper (m/$) Time 1g LevetLower(m/g)
105.0 10.3 105.0 -10.3
147.0 10.3 147.0 -10.3
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Figure 98-3

Acceleration versugime curve and Permissible Range of curvéor the test setup according
to section 3.2(The target acceleration with time expressed in milliseconds shall meet the

valuein the table 98-3.)

17.6 km/hPulse
120 === SlopeUpper -
- == Slope Lower
100 P = Max Horizontal
= Max Vertical
14 I = 1GLevel Upper
e'u: 80 = 1GLevel Lower
~
. 17.6km/h
< 60 /
je)
©
QL 40
]
(@]
< /
20 /
0
-20 I
0 50 100 150
Time[ms]
f4.2.1. Data processing and definitions.
4.2.1.1. Filter with CFC 60.4.1.1.
To ensure that low level noise does not influence the results, the acceleration
signal shall befiltered with a CFC60 filter. The CFCG60 filter shall be used
according to SAE J211for sled acceleration signals.
4.2.1.2. To definition
The To(Tzero) shall be defined as the time 5.8 ms before the CFC60 filtered
sled aceleration reaches a 1.0g level.
4.2.1.3. T-[HRC]enq) definition
The time when the CFC60 filtered sled acceleration for the first time is < Og
shall be called F{[HRC]end) .
4.2.1.4. Time span definition
The time span for sledpulse corridor shall be defined as dT = I{HRC]enq) -
To.
4.2.1.5. Head and head restraint contact timé (T-HRCstart, T-HRCend)

Head restraint contact time start, T-HRCstart, is defined as the time
(calculated from T=0) of first contact
and the head restraint, where the subspient continuous contact duration
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exceeds 40 msT-HRCstart shall be expressed in ms and rounded to one
decimal place. [Two decimal places of contact time (up to 1 ms) are
permissiblg] if it can be proven that these are due to poor electrical contacts;
however, these must be investigated with reference to the film to ascertain
whether the breaks in contact are not due to biomechanical phenomena such
as dummy ramping, head restraint or seatbar
head during nonstructural contact with the head restraint. For the
subsequent criteria, the end of head restraint contact, i.e.,-HHRCend, must
also be found.This is defined as the time at which the head first loses contact
with the head restraint, where the subsequent continuous loss obntact
duration exceeds 40 ms.

4.3. Measurements to be recorded

The electrical measurement data for the following parameters from the
accelerometers and load cells mounted on the corresponding parts of the
dummy and on the test sled shall be recorded dim 20 ms before impact to
300 ms afterfimpact} or longer.

@ Longitudinal acceleration at the dummyéoés
(b) Longitudinal f orce at the dummyds upper neck
(c) Verticalf orce at the dummyés upper neck

(d) Lateral axial rotationmo me nt at t lppermbekmmy 6 s

(e) Longitudinalf orce at the dummyds | ower neck

()] Verticalf orce at the dummyds | ower neck

(g) Lateral axial rotationmome nt at the dummyds | ower nec|
() Longitudinal acceleration on the right s

0] Vertical accelerationontherights i de of the dummyds T1 ver
0] Longitudinal accelerationontheleftsi de of the dummydés T1 v
(k)  Vertical accelerationontheleftsi de of the dummyés T1 ver:

0] Signal of contact between the back of the dumyné s d @nd the head
restraint

4.4, Injury Criteria

The injury criteria for the dummy shall be calculated, using the following
method, from the waveform determined in paragraph5-24.3.

4.4.1. Neck Injury Criterion (NIC)

The NIC is determined based on the velocity of the head relative to the T1

vertebra and horizontal acceleration. Each acceleration shall be calculated in

meters per second squared (m/s]), and the
shall be filtered at CFC 60 The T1 vertebra acceleration is measured on

either side, but in the NIC calculation, the average of the left and right

accelerations, which have both been filtered at CFC 60, shall be used.

This average accelation is determined as follows:

Tl!eft (t) + Tlright(t)

TAt) = >
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T1left(t) = Acceleration measured by accelerometer orhe left side of the T1
vertebra

T1right(t) = Acceleration measured by accelerometer on tright side of the
T1 vertebra

The "relative longitudinal acceleratior’ between the had and T1 veitebra

(g;e') shall be generated by subtracting the head longitudinal acceleration

( g% from the left-right average of the T1 vertebra longitudinal

acceleration (g} ).

This acceleation is calculated as follows:

Head

:g;:-l - g

rel

9x

The " relative longitudinal velocity" between the head and T1 vertebra\(xre'

) shall be calculated, by integrating the relative acceleration with respect to
time, as follows:

t

V2 () = ppc (¢)de

0
The NIC channel is then calculated as a combination of relative acceleration
multiplied by 0.2, and added to the square of the relative velocity. The
calculation is performed using the following equation:

NIC(t) = 0.2* g™ (t) +[V, (t)]?

The maximum owerall NIC value (NICmax) shall be determined, considering
only the portion of data from T=0 (start of test) until T-HRC(end) (end of
contact between head rad head restraint), as follows:

NIC, . :T_IL/IRaqﬁm[NIC(t)]

Upper neck shear force (Upper Neck Fx) andbwer neck shear force (Lower
Neck Fx)

These are shear forces measured by the
load cells. If the instrumentation is configured in accordance with SAE J211,

positive shear force shall indicate a headearwards motion. Data shall be

filtered at CFC 1000, and the maximum value of the force shall be
determined, considering the portion of data from T=0 until FHRC(end) and

only the positive portion of data, as follows:

Fx _T.MR%):M[FX(D]

max

Upper neck lateral axial rotation moment (Upper Neck My)

This is lateral axial rotation moment measured byte dummy 6s upper
load cell.

If the instrumentation is configured in accordance with SAE J211, positive
lateral axial rotation moment shall indicate flexion of the head (headatating

forwards). Data shall be filtered at CFC 600. Due to the construction of the
dummy, a correction shall then be made to convert the actual moment
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measured by the upper neck load cell into the moment about the opdial
condyle (OC), as follows:

MyOC (t) - MyUpper(t) _ DFXUpper(t)

D=0.01778

Lower neck lateral axial rotation moment (Lower Neck My)

This is lateral axial rotation moment measured byte dummy és | ower
load cell.

If the instrumentation is configured in accordance with SAE J211, positive
lateral axial rotation moment shall indicate flexion of the head (head rotating
forward). Data shall be filtered at CFC 600, and the maximum value of the
moment shall be determined, considering the portion of data from T=0 until
T-HRC(end) and both the pog&ive and negative portions of data, as follows:

MY = | Max [My(0)]

neck
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Annex 109

Non-use position test procedure

1.

2.1
2.1.1.

2.1.2.

2.1.3.

2.1.4,

2.2,

2.2.1.

2.2.2.

Purpose

Procedures forfolding or retracting head restraints all designated seating
positions equipped with head restraints, except the driver's designated seating
position

Procedures to test automatic return head restraints

Demonstrate compliance with paragraph 5.4 ith the ignition"on", and using

a5th percente female Hybrid 1l test dumniyin accordance with paragraph 2.1.

of this Annex, or a human surrogate in accordance with paragraph 2.2. of this
Annex. Compliance is determinetieatemperature of 18 to 2&.

5th percentile Hybrid [l Dummy

Position the test dummy in the seat such that the dummy's midsagittal plane is
aligned within 15 mm of the seating position centreline and is parallel to a vertical
plane parallel to the vehicle nieal longtudinal zero plane.

Hold the dummy's thighs down and push rearward on the upper torsoitaingax
the dummy's pelvic angle.

Place thelegs as close as possible to®° 96 the thighs. Push rearward on the
dummy's knees to force the pelwWgo the seat so there is no gap between the
pelvis and the seat back or until contact occurs between the back of the dummy's
calves and the front of the seat cushion such that the angle between the dummy's
thighs and legs begins to change.

Note theposition of the head restraint. Remove the dummy from the seat. If the

head restraint returns to a retracted position upon removal of the dummy, manually
place it in the noted position. Determine compliance with the height requirements
of paragraptb.11. by usinghe test procedures of Annex 1.

Human surrogate

A human being who weighs between 47 and 51 kg, and who is between 140
and150cm tall may be used. The human surrogate is dressed in a cegtort, T

full length cotton trousers, asgots shoes Specified weights and heights include
clothing.

Position the human in the centre of the seat with the pelvis touching the seat back
and the back against the seat back.

Verify the human's midsagittal plane is vertical and withirb#rim of he seating
position centreline.

1 The technical specifications and detailed drawings of Hybrid 1l dummy, corresponding to the principal
dimensiors of a 5th percentile female of the United States of America, and the specifications for its
adjustment for this test are deposited with the Secretary General of the United Nations and may be
consulted on request at the secretariat of the United NatiamoBEic Commission for Europe, Palais
des Nations, Geneva, Switzerland.
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2.2.3.

2.2.4.

2.2.5.

2.26.

2.2.6.1.
2.2.6.2.

2.2.6.3.

2.2.7.

2.2.7.1.

2.2.7.2.
2.2.7.3.

2.3.

3.1

3.1.1.

3.1.2.

3.1.3.

Verify the transverse distance between the centres of the front of the knees is 160
to 170 mm. Centre the knee separation wétpect to the seat centreline.

If needed, extend the legs until the fdetnot contact the floor pan. The thighe a
resting on the seat cushion.

If the human contacts the interior move the seat rearward until a maximum
clearance of 5 mm is achieved or the seat is in the closest detent positibn whic
does not cause hwan contact.

Passenger foot positioning.
Placefeet flat on the toe board, or

If the feet cannot be placed flat on the toe board, the feet are perpendicular to the
lower leg, and the heel is as far forward as possitderasting orthe floor pan,
or

If the heels do not touch the floor pan, the legs are vertical and the feet parallel to
the floor pan.

Passenger arm/hand positioning.

Place the human's upper arms adjacent to the torso with the arm centrglines a
close to a verticdbngitudinal plane as possible.

Place the palms of the human in contact with the outer péredhighs.
Place the little fingers inontact with the seat cushion.

Start the vehicle engine or place the igmitia the"on" position, whichever will

turn on the suppression system, and close all vehicle doors. Note the position of
the head restraint. Remove the human from the seat. If the head restraint returns
to a retracted position upon removal of the hupmaanually place it in the noted
position. Determine compliance with the height requirements of paragraph 5.1.1.
by usingthe test procedures of Annex 1.

Return the ignitia switch to theé'off" position.
60° rotation evaluation

Procedures for theaear and front centre designated seating positions to
demonstrate copliance with paragraph 5.4.4.2.

Place the head restraint in any position meeting the requirements of
paragraptb.1.1.3. or paragiph 5.1.1.5. of thRegulation

Mark a line am the head restraint with one end at the point of rotation. Measure
the angle or range of angles of the head restraint reference line as projected onto a
vertical longitudinal vehicle plane;

Fold or retract the head restraint to a position in which its minimum height is less
than that specified in paragrapt.1.3. or paragraph 5.1.1.5;

Determine the minimum change in the head restraint reference line angle as
projected onto a vertitdongitudinal vehicle plane from the angle or range of
angles measured in paragraph 3.1.1. of this Annex.

Discomfort metric

Procedures for the rear and front centre designated seating positions to
demonstrate compliance with paradrdp4.4.3. of thiRRegulation
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4.1.

4.2.

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

The He and S dimensins are defined in Figuf9-1. Figure109-1 is a vertical
fore-aft plane passing through thepRint (i.e. at themid-point of the designated
seating position) intersecting the seat cushioat, sack and the headstraint.

Adjust the head résint to the noruse position.

H.e is the distance from the-point to the lower edge of the head restraint
measured along therso line.

S is the maximum thickness of the head restraint (as determirt@d 24 mm of
the head restraint lower edge) measured perpendicular to the torso line between
Tw and Tsfrom line P.

P is a line parallel to the torso line which intersects the head restrait at T

Tw is the line perpendicular to the torsodiand tangent to theve@r edge of the
head restraint.

Tsis the line parallel to and 25 mm fromy.T
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Figure109-1
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5.1.

5.2

5.3.

5.4,

10° actual torso anglechange

Procedures for the rear and front centre designated septisgions to
demonstrate copliance with paragraph 5.4.4#.this Regulation

Place the head restraint into any position meeting the requirements of
paragraph5.1.1 of thisRegulation

Measure thactual torsotine angle with the three dimensial H-point machine
defined in Annex312;

Fold or retract thénead restraint to any position in which its minimum height is
less than that specified in paragraph 5.1.1. of Regulationor in which its
backset is more than that specified in parphfal.5. of thisRegulation and

Again measure thactual torsolire angle.
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Three-dimensional reference system
1. The threedimensional reference system is defined by three orthogonal planes
established by the vehicteanufacturer (see Figuig10-1).!
2. The vehicle measuring attitude is established by positioning the vehicle on the

supporting surface such that tbeordinates of the fiducial marks correspond
to the valuesndicated by the manufacturer.

3. The coordinates of th&R" point and thé'H" point are established in relation
to the fiducial marks defined by the vehicle manufacturer.
Figure1110-1

Three-dimensionalreference system
Zero Y plane (vertical
longitudinal zero plane)

Zero X plone {vertical
transverse zero plane)

Fiqure — Three dimensional reference system

1 The reference system corresponds to 1SO standard 4130: 1978.
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Annex 1211

FProcedure for validation of the H-point and R-point
relationship for seating positions in motor vehicles

1.

2.1,

2.1.1.
2.1.2.

2.2,

2.3.

2.4,

2.5,

2.6.

3.2.
3.3.

58

Purpose

The procedure described in this Annex is used to establish-gr@niti location

and the actual torso angle for one or several seating positions in a motor vehicle
and to verify the relationship of measured data to design specificaticaTs loyv

the vehicle manufacturer.

Definitions
For the purposes of this Annex:

"Reference datameans one or several of the following chagsastics of a seating
position:

the H point and the Rpoint and their relationship;
the actual torsorgyle and the design tarsangle and their relationship.

"Threedimensional Hpoint machine (@ H machin€) means the device used for
the determination of Hboints and actual torso angles. Thévide is described in
Annex1312;

"Centre plane obccupant (C/LO) means the median plane of th®3H machine
positioned in each designated seating position; it is represented by the coordinate
of the Hpoint on the'Y" axis. For individual seats, the centre plane of the seat
coincides with the centnglane of the occupant. For other seats, the centre plane
of the occupant ispecified by the manufacturer;

"Threedimensional reference systemmeans a ystem as described in
Annex4110,

"Fiducial mark$ are physical points (holes, surfaces, marks or indentations) on
the vehicle bodws defined by the manufacturer;

"Vehicle measuring attituleneans the position of the vehicle as defined by the
coordinates of fiducial marks in the thrdenensional eference system.

Procedure for Hpoint and actual torso angle determination

The vehicle is preconditioned at a temperature of 20 °C £ 10 °C to ensure that the
seat matrial reaches room temperature.

The vehicle is at the measuring attitudeimed in paragraph 2.6. of this Annex.

The seat, if it is adjustable, is adjusted first to the rearmost normal driving position,
as indicated by the vehicle manufacturer, taking into consideration only the
longitudinal adjustment of the seat, excludsaat travel used for purposes other
than normal driving positions. Where other modes of seat adjustment exist
(vertical, angular, seat back, etc.) these will be then adjusted to the position
specified by the vehicle manufacturer. For suspension skatgettical position

is rigidly fixed corresponding to a normal driving positionspecified by the
manufacturer.



3.4.

3.5.

3.6.

3.7.
3.7.1.

3.7.1.1.

3.7.1.2.

3.7.2.

3.7.3.

3.8.
3.9.

3.9.1.

The area of the seating position contacted by tBeF8 machine is covered by a
muslin cotton, of sufficient size and appropriate textdescribed as a plain cotton
fabric having 18.9 threads per £and weighing 0.228 kg/fror knitted ornon
wovenfabric hawng equivalent characteristics.

If the test is run on a seat outside the vehicle, the floor on which the seat is placed
shall havethe same essential characteristics (tilt angle, height difference with a
seat mounting, surface texture, etc.) as the floor of the vehicle in viigscdeat is
intended to be used.

Place the seat and back assembly of tBet8 machine so that the dea plane of

the occupant (C/LO) coincides with the aerplane of the-® H machineAt the
manufacturer's request, th€d8H machine may be moved inboard with respect to
the C/LO if the 3D H machine is located so far outboard that the seat edge will
not permitlevelling of the 3D H machine.

Attach the foot and lower leg assemblies to the seat pan assembly, either
individually or by using th@ bar and lower leg assemb#y line through the'H"

point sight buttons is parallel to the ground and eedicular to the longitinal

centre plane of the seat.

Adjust the feet and leg positionstbe 3D H machine as follows:
In the case of front outboard seats:

Both feet and leg assemblies are moved forward in such a way that the feet take
up natural positions on the floor, between the operating pedals if necessary. Where
possible the left foot is located approximately the same distance to the left of the
centreplane of the @ H machine as the right foot is to the right. Flpéit level
verifying the transverse orientation of theD3H machine is brought to the
horizontal by readjustment of the seat pan if necessary, or by adjusting the leg and
foot assemblie towards the rear. The line passing through thgoidt sight
buttons is maintained perpendicular to the lordjital centre plane of the seat.

If the left leg cannot be kept parallel to the right leg and the left foot cannot be
supported by thetructure, move the left foot until it is suppexd. The alignment
of the sight buttons is maintained.

In the case of rear outboard seats:

For rear seats or auxiliary seats, the legs are located as specified by the
manufacturer. If the feet theest on parts of the floor which are at different levels,
the foot which first comes into contact with the front seat shall serve as a reference
and the other foot is so arranged that the spirit level giving the transverse
orientation of the seat of thedce indicates the horizontal.

In thecase of other seats:

The general procedure indicated in paragraph 3.7.1. of this Annex is followed
except that th¢feet are placed as specified by the vehicle manufagturer

Apply lower leg and thighveights and level the-B H machine.

Tilt the back pan forward against the forward stop and draw-beH3machine
away from the seat back using the T bar. Reposition-ibeH3machine on the
seat ly one of the following methods:

If the 3D H machine tends to slide rearward, use the following procedure. Allow
the3-D H machine to slide rearward until a forward horizontal restraining load on
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3.9.2.

3.10.

3.1.

3.12.

3.12.1.

3.12.2.

3.12.3.

3.12.4,

3.12.5.

3.13.

3.13.1.
3.13.2.

3.14.

the T bar is no longer required i.e. until the seat pan contacts the seat back. If
necessary, repositiche lower leg.

If the 3-D H machine does not tend to slide rearward, use the following procedure.
Slide the 3D H machine rearwards by applying a horizontal rearward load to the
T bar until the seat pan contacts the seat (e Figure-312-2 of Annex1312).

Apply a 100 + 10 N load to the back and pan assembly of-hé43machine at

the intersection of the hip angle quadrant and the T bar housing. The direction of
load application is maintained along a line passing by the above intensect

point just above the thigh bar housifsge Figuret312-2 of Annex4312). Then
carefully return the back pan to the seat back. Care must be exercised throughout
the remainder of the procedure to prevent tet3 machine from sliding forward.

Install the right and left buttock weights and then, alternately, the eight torso
weights. Méntain the 3D H machine level.

Tilt the back pan forward to release the tension on the seat back. RoeRtHe 3
machne from side to side through “1@rc (5° to each side of the vertical centre

plane) for three complete cyclasrelease-any-accumulated-friction-betwten
3-B-H-machine-and-the-seat.

During the rocking action, the T bar of theD3H machine may tend to diverge
from the specitd horizontal and vertical alignment. The T bar must therefore be
restrained by applying an appropriate latesatl during the rocking motionSare

is exercised in holding the T bar and rocking tH2 Bl machine to ensure that no
inadvertent exterior lds are applied in a vertical or fore and afeclion.

The feet of the ® H machine are not to be restrained or held during this step. If
the feet change position, they should be allowed to rematmat attitude for the
moment.

Carefdly return the back pan to the seat back and check thepisiblevels for
zero position.If any movement of the feet has occurred during the rocking
operation of the -® H machine, they st be repositioned as follows:

Alternately, lift each foboff the floor the minimum necessary amount until no
additional foot movement is obtaineDuring this lifting, the feet are to be free to
rotate; and no forward or lateral loads are to be applied. When each foot is placed
back in the down position, theeel is to be in contact with the structadiesigned

for this.

Check the lateral spirit level for zero position; if necessary, apply a lateral load to
the top of the back pan sufficient to level thB 3 machine's seat pan on the seat.

Holding the T bar to prevent thelBH machine from sliding forward on theade
cushion, proceed as follows:

Returnthe back pan to the seat back;

Alternately apply and release a horizontal rearward load, not to exceed 25 N, to
the back anig bar at a height approximately at the centre of the torso weights until
the hip angle quadrant indicates that a stable position has been reached after load
release. Care is exercised to ensure that no exterior downward or lateral loads are
applied to te 3D H machinelf another level adjustment of thelBH machine

is necessary, rotate the back pan forwardevel, and repeat the procedure from
paragraph 3.12. of this Annex.

Take all measurements:



3.14.1.

3.14.2.

3.15.

3.16.

3.16.1.
3.16.2.

The coordinates of théH" point are masured with respect to the three
dimensimal reference system.

The actual torso angle is read at the back angle quadrant oflibid Bachine
with the proben its fully rearward position.

If a rerun of the installation of the-B H machineis desired, the seat assembly
should remain unloaded for a minimum period of 30 minutes prior to the rerun.
The 3D H machine should not be left loaded on the seat assembly longer than the
time required to perform the test.

If the seats in the samew can be regarded as similar (bench seat, identical seats,
etc.) only oné'H" point and onéactual torso angteis determined for each row

of seats, the -B H machinedescribed in Annex312 being seated in a place
regarded as representaifor the row This place is:

In the case of @ front row, the driver's seat;

In the case of the rear row or rows, an outer seat.
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Description of the threedimensional H-point machine: (3-D
H machine)

1.

Back and seat pans

The back and seat pans are constructed ofamiedl plastic and metal; they
simulate the human torso and thigh and are meatwllyi hinged at théH"
point. A quadrant is fastened to the probe hinged at thokt to measure the
actual torso anglédn adjustable thigh bar, attached to the seat pan, establishes
the thigh centreline and serves as a lasdbr the hip angle quadrant.

Body and leg elements

Lower leg segments are connected to the seat pan assembly at the T bar joining
the knees, which is a lateral extension of the adjustable baigiQuadrants

are incorporated in the lower leg segments to measure knee angles. Shoe and
foot assemblies arealibraed to measure the foot anglBwo spirit leves

orient the device in spaceBody element weights are placed at the
corresponding centres of gravity to provide seat penefratjuivalent to a 76

kg male All joints of the 3D H machine should be ctiead for free movement
without encountering noticeable friction.

1 For details of the construction of theD8H machine refer to Society of Automotive Engineers (SAE),

400 Commonwealth Drive, Warrendale, Pennsylvania 15096, United States of Ah{EA¢aJ826
1995 versiorl) The machine corresponds to that described in ISO Standard 6549: 1999.
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Figure1112-1
3-D H machine elements designation
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% Foot angle guadrant
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Figure1i12-2

[Dimensions of the 3D H machine elements and load distribution
(Dimensions in millimetres)

5 position
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Justification

There were many [square brackets] in the text of ECE/TRANS/WP.29/GRSP/2018/27.
Following the small experts meeting helddapan, Germany and Netherland, they agreed to
remove all the remaining [square bracketgjept the one in Annex 12

For further detail see the table below.
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Informal documen|

GRSP-64-xx . direction to
reason refer from influence sub comment
square bracketg

page | paragraph
5 37 |Unnecessary square brackets (relating HRMD) no no issue removed
5 37  |Unnecessary square brackets (same as GTR phl) GTR7 phi (ECE/TRANS/180/Add.7) no issue removed
6 3.16  |Clarify the defintion of ‘Rebound" no no issue removed
6 4.1  |Verification of specifing the range of measurements GTR7 phl. (ECE/TRANS/180/Add.7) no issue removed
7 5.1.1.4 |Veriication of language (no technical issue) EURO NCAP protocol AOP Ver.8.0.2 reruirements.6.2.2.1.2 no issue removed
8 5.1.1.6 |Veriication of language (no technical issue) EURO NCAP protocol AOP Ver.8.0.2 reruirements.6.2.2.1.2 no issue removed
9 5.15.2.1 |Confiming the range (at any position) of backset requirement Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) confrmed removed any position
9 5.1.5.2.3 |Unnecessary square brackets (relating HRMD) no no issue removed
9 5.1.5.2.4 |Unnecessary square brackets (relating HRMD) no no issue removed
1 533 |Confirming the minimun range of torso [Resulpf suveffralesigftaso angle by dapas. request) discussed removed 150
1 5.3.3.1 |Confrmation needed, referring of dummy specifcation. no no issue removed
12 5.3.3.2. |Decision needed for injury criteria value (Proposal ffom Japan or Germany) no discussed removed Choose proposal from Germany,.
12 5.4  |Forgetting to remove the square brackets Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
14 63 TEBTEJYI:ﬂfﬁ:;sg;iﬁ’gzgg‘:L:":J gfl;:?;;”a% ?:;‘?res‘ Drat mendment to GTR7 ph2 (ECEITRANSMIP 20/GRSPI2015/34) o fsste removed

Annex1
15 2.1.3  |Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) confrmed removed
15 2.1.3 | Verifcation of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) confrmed removed
16 2.3 |Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
16 231  |Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
16 foot note |Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
17 231  |Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
17 231  |Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
17 2.3.2 | Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
17 2.3.2 | Verfication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
17 232 |Veriication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
20 2.3.4  |Veriication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
21 Figure1-1 |Veriication of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
na na  [Unnecessary square brackets (relating HRMD) no no issue removed

Amnex4
29 Forgetting to remove the square brackets Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
30 2.3 |Verification of language (no technical issue) no no issue removed

Annexs
32 3 Confirmation needed, reflerring paragraph number Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed

Annex6
35 3.1.2. |Confrmation needed, referring of ISO standard no no issue removed

Annex8
39 | 316 |Confmaton needed, relating to weight value ; 0.57+-0.09kg, Hybrd3 users manual Rev. A(Humatetcs) 1.25+-0.2b confired removed Cﬁ gz“o/”o"ggeoegfvg‘“ﬁg
9 32 S:m\:/:golzlaszm :1‘Cy(r;a"r;l§j ;eg;g:;:nm(::g? ;I VIQ; )seat is not independent of the ve] - confimed removed
43 3.25.2. |Verfication of language (no technical issue) no discussed removed
4 | 3274 |Confrmation needed, relating o weight vake. ;0.613+- 0,02 b BORID2 PADI (TEGID-23)/BoRID2 users manal discussed removed C[)Og‘f;‘oln gféh;‘b”eghztg i"f‘_eg_‘lkg
44 3.2.7.5 |Intially the torso angle was 25 ° or the design position was not determined. INCAPAtest procedure discussed removed hen orso arge i the deswgn?d poston,

the pelis angle is + 1.5 + 2.5

45 3.2.7.7 |Forgetting to remove the square brackets Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
47 Figure9-2 |Forgetting to remove the square brackets (noted) no no issue removed
47 4.2 |Verification of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
49 4.2.1  |Forgetting to remove the square brackets (noted) no no issue removed
49 4215 |Verification of language (no technical issue) Draft mendment to GTR7 ph2 (ECE/TRANS/WP.29/GRSP/2013/24) no issue removed
50 43, |Verfication of language (no technical issue) no no issue removed

Annex11|
58 al Reviewing the Annex 11 no no issue removed

Annex12|
62 62 Confimation needed, referring of ISO standard Confrmation to correct. no issue removed
64 | Figurel2-2 ﬁﬂﬁ?&z;’;‘wﬁzsgﬂgE:gn[i‘f% 1 1m0 407 mm Document from JAMA discussed kept

66




