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Regulation No. 17 and introducing the use of Bieliil Rear Impact test Dummy (BioRID 1)
into the dynamic performance requirements. Itasdad on ECE/TRANS/WP.29/GRSP/2009/7
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A. PROPOSAL

Table of contents, list of annexesnendo read:

"Annex 1 - Minimum height measurement test procedure

Annex 2 - Minimum width measurement test procedure

Annex 3 - Gap measurement procedures

Annex 4 - Backset measurement procedure

Annex 5 - Head restraint measuring device (HRMD)

Annex 6 - Displacement, backset retention and strength teprocedure
Annex 7 - Energy absorption test procedure for head restriat

Annex 8 - Height retention test procedure

Annex 9 - Dynamic performance test procedure

Annex 10 - Non-use position test procedure

Annex 11 - Communication concerning the approval or refesaxtension....
Annex 12 - Arrangements of approval marks

Annex 13 - Procedure for determining the "H" point and....

Annex 14 - Test procedure for checking energy dissipationfeseat back
Annex 15 - Method for testing the strength of seat anchesaand their adjustment,

locking and displacement systems

Annex 16 - Test procedure for devices intended to protexzbittupants against
displacement of luggage"

Paragraphs 2. to 2.37.2mend to read:

"2. DEFINITIONS
For the purposes of this Regulation

2.1 "Actual torso _anglé'’ means the angle measured between a vertical line
through the H-point and the torso line using the bak angle quadrant on




2.2.

2.3.

2.4,

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.
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the H-point machine. The actual torso angle corrgmnds theoretically to
the design torso angle.

"Adjustable head restraint’ means a head restraint that is capable of
movement independent of the seatback between at &awo positions of
adjustment intended for occupant use.

"Adjustment systefhmeans the device by which the seat or its paats lze
adjusted to a position suited to the morphologyhef seated occupant. This
device may, in particular, permit:

(a) longitudinal displacement;
(b) vertical displacement;
(c) angular displacement.

"Anchorage' means the system by which the seat assembly iscaeed to
the vehicle structure, including the affected partof the vehicle structure.

"Approval of a vehicle' means the approval of a vehicle type with regard
to the strength of the seats and their anchorageshe design of the rear
parts of the seat-backs and the characteristics dfieir head restraints.

"Backlight"” means rearward-facing window glazing located at e rear of
the roof panel.

"Backset means the minimum horizontal distance between thefront
surface of the head restraint and the rear surfacef the head restraint
measurement device.

"Backset reference poirnit means the reference point from which the
measurement of backset is made.

"Bench seadt means a structure complete with trim, intended toseat more
than one adult person.

"Centre plane of occuparit (C/LO) means the median plane of the H-point
machine positioned in each designated seating pasit; it is represented by
the co-ordinate of the H-point on the Y-axis. Forindividual seats, the
centre plane of the seat coincides with the centnglane of the occupant.
For other seats, the centre plane of the occupans ispecified by the
manufacturer.

"Design _torso_anglé means the angle measured between a vertical line
through the R-point and the torso line in a position which coresponds to
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the design position of the seat-back established byhe vehicle
manufacturer.

2.12. "Detachable head restraint means a head restraint consisting of a
component separable from the seat, designed for idion and positive
retention in the seat-back structure.

2.13. "Displacement systehmeans a device by which the seat or one of its gan
be displaced and/or rotated, without a fixed in&slrate position, to permit
easy access of occupants to the space behindahesseerned.

2.14. "Fiducial _marks" are physical points (holes, surfaces, marks or
indentations) on the vehicle body as defined by th@anufacturer.

2.15. "Folding sedtmeans an auxiliary seat intended for occasiosaland normally
folded.

2.16. "Eront contact surface" of a head restraint means the front surface areaf
the head restraint which is intended to catch the éad of the seated
occupant in order to limit rearward displacement ofthe head relative to the
torso during a rear impact to the vehicle.

2.17. "H-point " means the pivot centre of the torso and thigh othe H-point
machine when installed in the vehicle seat. Onceetérmined the H-point is
considered fixed in relation to the seat-cushion gicture and to move with
it when the seat is adjusted.

2.18. "Head restrairit means,at any designated seating position, a device that
limits rearward displacement of a seated occupant'iead relative to the
occupant’s torso that has a height equal to or grear than 700 mm at any
point between two vertical longitudinal planes pasag at 85 mm on either
side of the torso reference line, in any positionfdeight adjustment and
backset.

2.19. "Head restraint_height' means the distance from the R-point, measured
parallel to the torso reference line to the top othe head restraint on a
plane normal to the torso reference line.

2.20. "Head Restraint Measurement Device (HRMD) means a separate head
shaped device used with the H-point machine, fittedith a sliding scale at
the back of the headform for the purpose of measung backset.

2.21. "Integrated Head Restrainmneans a head restraint formed by the upper part o
the seat-back. Head restraints meeting the defmsit of
paragraph&.12. or 2.30, but which can only be detached from the seaher
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vehicle structure by the use of tools or by partialcomplete removal of the
seat covering, meet the present definition.

"Intended for occupant us& means, when used in reference to the
adjustment of a seat and head restraint, adjustmenpositions used by
seated occupants while the vehicle is in motion, dnnot those intended
solely for the purpose of allowing ease of ingresnd egress of occupants;
access to cargo storage areas; and storage of cargdhe vehicle.

"Locking systeni means a device ensuring that the seat and its p&r are
maintained in the position of use.

"Longitudinal plane" means a plane parallel to the median longitudinal
plane of the vehicle.

"Partitioning systerh means parts or devices which, in addition to seat-
backs, are intended to protect the occupants frasplatted luggage; in
particular, a partitioning system may be constdubgy netting or wire mesh
located above the level of the seat-backs in thewight or folded down
position. Head restraints fitted as standard eqaig for vehicles equipped
with such parts or devices shall be consideredadsop the partitioning system.
However, a seat equipped with a head restraint sbabe considered as being
on its own a partitioning system.

"R-point' meansa design point defined by the vehicle manufacturefor
each designated seating position and established thvirespect to the
three-dimensional reference system. The R-point:

establishes the rearmost normal design dmg or riding position of each
designated seating position in a vehicle;

has coordinates established relative to tldesigned vehicle structure;
simulates the position of the centre pivatf the human torso and thigh.

"Reference datd means one or several of the following charactertgs of a
seating position:

the H-point and the R-point and their relabnship;
the actual torso angle and the design toremgle and their relationship.

"Reference liné means the lin&' on the manikin reproduced in Annex 6,
Figure 6-1 to this Regulation.
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2.29.

2.29.1.

2.29.2.

2.29.3.

2.30.

2.31.

2.32.

2.38.

2.34.

2.35.

2.36.

2.37.

"Seat means a structure which may or may not be integréh the vehicle
structure complete with trim, intended to seat @aelt person. The term
covers both an individual seat or part of a beneat sntended to seat one
person.Depending on its orientation, a seat is defined dsllows:

"Forward-facing seatmeans a seat which can be used whilst the velsdie
motion and which faces towards the front of theislehin such a manner that
the vertical plane of symmetry of the seat formsagle of less than + 10° or -
10° degrees with the vertical plane of symmetrthefvenhicle;

"Rearward-facing se€ameans a seat which can be used whilst the velsdle
motion and which faces towards the rear of thealehin such a manner that the
vertical plane of symmetry of the seat forms anl@nfless than + 10° or - 10°
with the vertical plane of symmetry of the vehicle;

"Side-facing sedtmeans a seat which, with regard to its alignmeith the
vertical plane of symmetry of the vehicle, doesmett either of the definitions
given in paragrapB.29.1.or 2.29.2.above;

"Separate Head Restrdinheans a head restraint consisting of a component
separate from the seat, designed for insertionoanuissitive retention in the
structure of the vehicle.

"Three-dimensional H-point machiné (H-point machine) means the device
used for the determination of "H-points" and actual torso angles.

"Three-dimensional reference systefnmeans a system as described in
Annex 13, Appendix 2.

"Top of the Head Restraint means the point on the head restraint
centreline with the greatest height.

"Torso-line" means the centreline of the head-room probe of # H-point
machine with the probe in the fully rearward position.

"Transverse plarie means a vertical plane perpendicular to the nmedia
longitudinal plane of the vehicle.

"Vehicle measuring attitudé means the position of the vehicle as defined
by the co-ordinates of fiducial marks in the threedimensional reference
system.

"Vehicle type means a category of motor vehicles which do nbé¢din such
essential respects as:
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2.37.1. the structure, shape, dimensions, materials andntes of the seats, although
the seats may differ in covering and colour; défezes not exceeding 5 per cent
in the mass of the approved seat type shall nabhsidered significant;

2.37.2. the type and dimensions of the adjustment, disptec¢ and locking systems of
the seat-back and seats and their parts;

2.37.3. the type and dimensions of the seat anchorages;

2.37.4. the dimensions, frame, materials and padding ofl meatraints, although they

may differ in colour and covering;

2.37.5. the type and dimensions of the attachments of th&d hrestraint and the
characteristics of the part of the vehicle to whilca head restraint is attached,
in the case of a separate head restraint;"

Paragraphs 4.2. to 4,2mend to read:

"4.2. An approval number shall be assigned to &égod approved. lts first two digits
(at presen09, corresponding to th@9 series of amendments) .....

4.3. Notice of approval .... of a form conformingthee model inAnnex 11to this
Regulation."

Paragraph 4.4.1. the footnote &hendo read:

"4.4.1. acircle.... P

20 50 for Malta, 51 for the Republic of Kore&2 for Malaysia, 53 for
Thailand, 54 and 55 (vacant), 56 for Montenegro, 57 (vacant)and 58 for
Tunisia. Subsequent numbers...

Paragraph 4.4.3amend to read:

"4.4.3. However, if the vehicle is equipped witheaor more seats fitted or capable of
being fitted with head restraints, approved as mgehe requirements under
paragraph®.2.and5.3. below, the number of this Regulation shall bedwkd
by the letters "RA". The form conforming to the nebdh Annex 11to this
Regulation shall indicate which seat(s) of the glehis (are) fitted or capable of
being fitted with head restraints. The marking klad$éo indicate that any
remaining seats in the vehicle, not fitted or cégall being fitted with head
restraints, are approved and meet the requirentérparagrapib.2. below of
this Regulation."”
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Paragraph 4.8amend to read:
"48. of approval marks are givenAnnex 12to this Regulation."

Paragraph 5.2.2amend to read:

"5.2.2. ... a device as referred to in paragrad8.shall be placed on the outside of

Paragraph 5.2.3amend to read:

"5.2.3. ... in accordance with the requirementéohex 14to this Regulation."”

Paragraph 5.2.3.1. and 5.2.3aPhend to read:

"5.2.3.1. ... by the procedure specifieddinnex 14the deceleration of ..."

5.2.3.2. The requirements of paragr&p®.3.shall not apply to rearmost seats, to back-
to-back seats or to seats that comply with the ipraws of Regulation
No. 21 "Uniform Provisions concerning the ApproegéNehicles with regard to
their Interior Fittings" (E/ECE/324-E/ECE/TRANS/96%v.1/Add.20/Rev.2,
as last amended)."

Paragraphs 5.2.4. t0 5.2.4.1 dmend to read:

"5.2.4. The surface............
These areas are defined in paragraph 6.8.1.
This requirement does not apply to:

(a) the parts of the different areas exhibiting a progm of less than 3.2 mm
from the surrounding surface, which shall exhibiinibed edges, provided
that the height of the projection is not more thatf its width;

(b) rearmost seats;-tback-to-back seats or teeats that comply with the
provisions of Regulation No. 21 "Uniform Provisiom®ncerning the
Approval of Vehicles with regard to their InteriorFittings”
(E/ECE/324-E/ECE/TRANS/505/Rev.1/ Add.20/Rev.2|aa$ amended);

(c) rear parts of seats situated below a horizontaheglpassing through the
lowest R-point in each row of seats. (Where roWseats have different
heights, starting from the rear, the plane shaliuneed up or down forming
a vertical step passing through the R-point ofrthe of seats immediately
in front);
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(d) parts such as "flexible wire mesh".

Paragraph 5.2.4.2amend to read:

"5.24.2. ... test prescribed Annex 14to this Regulation. Moreover,.............. !

"5.2.4.3. ... in accordance with the requirementdmfiex 14 shall apply only .......

Paragraph 5.2.6amend to read:

"5.2.6. the tests described in paragraph éa8.iaAnnex 16 paragraph 2.1."

Paragraph 5.2.7amend to read:

"5.2.7. After the tests,....

In the case ....... after testing in accordance witinex 6, paragraph 4., no
breakage....."

Paragraph 5.4.2amend to read:

"[5.4.2. A head restraint shall be mounted on evatlaard front seat in every vehicle
of category M with a maximum mass not exceeding 3,500 kg anchtégory

Nj. head—res%mm%s—meun%ed—m—sueh—vehreles—shammy—wmh—the

Paragraph 5.5.2.1.to 5.5.@mend to read:

"5.5.2.1. ceveeeeen.......the procedure specifieddnnex 7, the deceleration of..................

5.5.3. Parts of the front and rear faces of heattaiats situated in area 2, as defined in
paragraph 6.8.1.2.2. below, shall be so padded asevent any direct contact of
the head with the components of the structure &adl meet the requirements of
paragraplb.2.4.above applicable to the rear parts of seats sitiuatarea 2.

5.5.4. The requirements of paragraplis.2.and5.5.3 above, shall not apply to parts of
rear faces of head restraints designed to be fittexbats behind which no seat is
provided.

555,



ECE/TRANS/WP.29/GRSP/2009/15
page 10

5.5.6. In the case of a seat fitted with a heattais, the provisions of paragraph?.3.
may, after agreement of the technical service,dresidered to be met if the seat
fitted with its head restraint complies with theoyisions of paragraph.5.2.
above."

Insert new paragraphs 5.6. to 518.read:

"5.6. Performance Requirements
5.6.1. General Requirements
5.6.1.1. Each front outboard head restraint shall anform to either paragraph

5.6.1.1.1. or paragraph 5.6.1.1.2.

5.6.1.1.1. The head restraint shall conform to pagraphs 5.6.2.1., 5.6.3. through
5.6.7.,5.7.,5.8., and 5.10., of this Regulation.

5.6.1.1.2. The head restraint shall conform to pagraphs 5.6.2.1., 5.6.3. through
5.6.5.,5.6.7.,5.7.1., 5.8., 5.9., and 5.10. a$ tRegulation.

5.6.1.2. For vehicles equipped with front centre & restraints, the head restraint
shall conform to either paragraph 5.6.1.2.1. or paagraph 5.6.1.2.2.

5.6.1.2.1 The head restraint shall conform to paragphs 5.6.2.2., 5.6.3. through
5.6.5.,5.6.7.,5.7., 5.8., and 5.10. of this Reagidn.

5.6.1.2.2. The head restraint shall conform to pagraphs 5.6.2.2., 5.6.3. through
5.6.5.,5.6.7.,5.7.1,, 5.8., 5.9, and 5.10. o$ tRegulation.

5.6.1.3 For vehicles equipped with rear outboard le&l restraints, the head
restraint shall conform to either paragraph 5.6.1.3l. or paragraph
5.6.1.3.2.

5.6.1.3.1. The head restraint shall conform to pagraphs 5.6.2.4., 5.6.3. through

5.6.5.,5.6.7.,5.7.,, 5.8, and 5.10. of this Regjudn.

5.6.1.3.2. The head restraint shall conform to pagraphs 5.6.2.4., 5.6.3. through
5.6.5.,5.6.7.,5.7.1,, 5.8., 5.9, and 5.10. o$ tRegulation.

5.6.1.4. For vehicles equipped with rear centre hdarestraints, the head restraint
shall conform to either paragraph 5.6.1.4.1. or 5.6.4.2.

5.6.1.4.1. The head restraint shall conform to pagraphs 5.6.2.6., 5.6.3. through
5.6.5.,5.6.7.,5.7., 5.8., and 5.10. of this Regjidn.



5.6.1.4.2.

5.6.1.5.

5.6.2.

5.6.2.1.

5.6.2.2.

5.6.2.3.

5.6.2.4.
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The head restraint shall conform to pagraphs 5.6.2.6., 5.6.3. through
5.6.5.,5.6.7.,5.7.1., 5.8., 5.9., and 5.10. a$ tRegulation.

If it is impossible to seat the test dumngt the designated seating positions

specified under paragraph 5.9. of this regulation,the applicable head
restraint shall conform to either paragraph 5.6.1.11., or 5.6.1.2.1, or
5.6.1.3.1., or 5.6.1.4.1. of this regulation, as pyopriate.

Minimum Height:

The minimum height requirements shall be demonstried in accordance
with the provisions of Annex 1.

Front outboard designated seating positign

The top of a head restraint located in a front outoard designated seating
position shall have a height of:

(@ not less than 800 mm in at least one positionf diead restraint
adjustment; and

(b) not less than 750 mm in any position of headestraint adjustment
except as provided for in paragraph 5.6.2.3. of tkiRegulation.

Front centre designated seating positioeguipped with head restraints

The top of a head restraint located in the front entre designated seating
position shall have a height not less than 750 mmn iany position of
adjustment, except as provided for in paragraph 5.2.3. of this Regulation.

Exception

The requirements of paragraphs 5.6.2.1. and 5.62.0f this Regulation do
not apply if the interior surface of the vehicle rmfline, including the
headliner, physically prevents a head restraint, lcated in the front
designated seating position, from attaining the regjred height. In those
instances in which the head restraint cannot attairnthe required height,
when measured in accordance with Annex 1, the vedal distance between
the top of the head restraint and the interior surbce of the roofline,
including the headliner, shall not exceed 25 mm ithe lowest position of
seat adjustment, or 50 mm in the case of convertil vehicles; in any
horizontal position of seat adjustment; and the higest position of head
restraint adjustment intended for occupant use.

Rear outboard designated seating positioegjuipped with head restraints
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5.6.2.5.

5.6.2.6.

5.6.3.

5.6.4.

Except as provided in paragraph 5.6.2.5. of this &yulation, when
measured in accordance with Annex 1, the top of aelad restraint located
in a rear outboard designated seating position shiahave a height not less
than 750 mm in any position of adjustment.

Exception

The requirements of paragraph 5.6.2.4. of this Redation do not apply if
the interior surface of the vehicle roofline, incluling the headliner or
backlight, physically prevent a head restraint, loated in the rear outboard
designated seating position, from attaining the regjred height. In those
instances in which this head restraint cannot attai the required height,
when measured in accordance with Annex 1, the maximm vertical
distance between the top of the head restraint anthterior surface of the
roofline, including the headliner, or the backlight shall not exceed 25 mm
in the lowest position of seat adjustment, or 50 mmn the case of
convertible vehicles; in any horizontal position ofseat adjustment; and the
highest position of head restraint adjustment inteded for occupant use.

When measured in accordance with Annex the top of any head restraint
designed to be provided in rear centre seats or s@@gy positions shall be not
less than 700 mm.

Minimum width

When measured in accordance with Annex 2, the latal width of a head
restraint shall be not less than 85 mm on either de of the torso line
(distances L and L' as per Annex 2) of the seat fawhich the head restraint
is intended.

Gaps within head restraint

If a head restraint has any gap greater than 60 mmwhen measured in
accordance with Annex 3, the maximum rearward disgcement shall
comply with the requirements of paragraph 5.7.2. whn the head restraint
is tested at that gap.

In the case of head restraints integral with the eat-back, the area to be
considered is:

above a plane perpendicular to the torso referend@e at 540 mm from the
R-point.

between two vertical longitudinal planes passingt885 mm on either side of
the reference line.



5.6.5.

5.6.6.
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5.6.6.3.
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Gaps between head restraint and the top die seat back

When measured in accordance with Annex 3, there all not be a gap
greater than 60 mm between the bottom of the headestraint and the top
of the seat back if the head restraint is not adjuable vertically between in-
use positions.

When measured in accordance with Annex 3, there all not be a gap
greater than 25 mm between the bottom of a vertichl adjustable head
restraint and the top of the seat back, with the h&d restraint adjusted to its
lowest height position.

Minimum backset for front outboard designate seating positions

For adjustable head restraints, the requaments of this Regulation shall be
met with the top of the head restraint in all heigh positions of adjustment
between 750 mm and 800 mm, inclusive. If the tod the head restraint, in
its lowest position of adjustment, is above 800 mnthhe requirements of this
Regulation shall be met at that position only.

At the choice of the manufacturer, the b&set shall be measured using
either the H-point or the R-point as the backset rierence point.

The backset, when measured as specified Annex 4, shall not be more
than 45 mm, when using the R-point as the backseteference point,
or 55 mm when using the H-point as the backset refence point.

If the front outboard head restraint is no attached to the seat back, the
head restraint cannot be adjusted such that the b&set is more than

required in paragraph 5.6.6.3 when the seat back @lination is positioned

closer to vertical than the position specified in Anex 4.

The height of the intended front contact sdiace area of a head restraint
shall be not less than 100 mm when measured on aapé parallel to the
torso reference line.

Static performance requirements

Each head restraint shall conform with the followng static requirements.
Energy absorption

When the front surface of the head restraint is impacted in accordance
with Annex 7, the deceleration of the headform shhhot exceed 785 mfs

(80g) continuously for more than 3 milliseconds. Mreover, no dangerous
edge shall occur during or remain after the test.



ECE/TRANS/WP.29/GRSP/2009/15

page 14

5.7.2.

5.7.2.1.

5.7.2.2.

5.7.3.

5.7.4.

Displacement and backset retention

If the head restraint has a fixed backset then théhead restraint shall
conform to paragraph 5.7.2.1.

If the head restraint has an adjustable backset #n, at the choice of the
manufacturer, the head restraint shall conform to @her the requirements

of paragraph 5.7.2.1. when tested in the rearmodtelative to the seat)
position of adjustment or with the requirements ofparagraph 5.7.2.2.

Displacement

When the head restraint is tested in accordance % Annex 6, the
headform shall not be displaced more than 102 mm peendicularly and
rearward of the displaced extended torso referencéne, 'rl', during the
application of a 373+ 7.5 Nm moment about the R-point.

Displacement and backset retention

When the head restraint is tested in any positionf backset adjustment in
accordance with Annex 6, the headform shall:

(a) Not be displaced more than 25 mm during the apigation of the initial
reference moment of 34 0.7 Nm;

(b) Not be displaced more than 102 mm perpendiculéy and rearward of
the displaced extended torso reference line, 'rluring the application
of a 373+ 7.5 Nm moment about the R-point; and

(c) Return to within 13 mm of its initial reference position after the
following sequence occurs: application of a 378 7.5 Nm moment about
the R-point; reduction of the moment to 0 Nm; and ly re-application of
the initial reference load 37+ 0.7 Nm.

Head restraint and its anchorage strength

When the head restraint and its anchorage are testl in accordance with

Annex 6, the load applied to the head restraint shlareach 890 N+ 5 N and

remain at this load for a minimum period of 5 secods unless any breakage
of the seat or head restraint occurs.

Adjustable head restraint height retention
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When tested in accordance with Annex 8, the mecheam of the adjustable
head restraint shall not fail in such a way as tollbow downward movement
of the head restraint by more than 25 mm.

Non-use positions
A driver head restraint shall not have a nowse position.

A front outboard passenger head restraint mabe adjusted to a position at
which its height does not comply with the requiremets of paragraph
5.6.2.1. of this Regulation. However, in any suclposition, the front
outboard passenger head restraint shall meet paragph 5.8.4.1. of this
Regulation.

All rear head restraints and any front cente head restraint may be
adjusted to a position at which its height does notomply with the
requirements of paragraphs 5.6.2.2., 5.6.2.4. or2.6. of this Regulation.
However, in any such position, the head restraint hall also meet one
additional requirement from a set of several altermative test requirements.

The set of alternative test requirements may be,tathe choice of the
manufacturer, either paragraph 5.8.4.1. or paragrafpn 5.8.4.2. or
paragraph 5.8.4.3. or paragraph 5.8.4.4. or paraggh 5.8.4.5. of this
Regulation.

Alternative requirements for head restraintscapable of a non-use position.

All of the items described in paragraphs 5.8.4.1through 5.8.4.5. are
permitted as additional features.

In all designated seating positions equipd with head restraints, except the
driver's designated seating position, the head restint shall automatically
return from a non-use position to a position in whth its minimum height is
not less than that specified in paragraph 5.6.2. ahis Regulation when a
5th percentile female Hybrid Il test dummy is postioned in the seat in
accordance with Annex 10. At the option of the maufacturer, instead of
using a 5th percentile female Hybrid-1ll test dummy, human surrogates
may be used as specified in Annex 10.

In all rear and front centre designated s#ing positions equipped with
head restraints, the head restraint shall, when tésd in accordance with
Annex 10, be capable of manually rotating either favard or rearward by

not less than 60 degrees from any position of adjtment intended for
occupant use in which its minimum height is not lesthan that specified in
paragraph 5.6.2. of this Regulation.
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5.8.4.3.

5.8.4.4.

5.8.4.5.

(a)

When measured in accordance with Annex 1the height of the lower edge
of the head restraint (HLE) shall be not more than460 mm, but not less
than 250 mm from the R-Point and the thickness (Sghall not be less than
40 mm.

When tested in accordance with Annex 1(hd head restraint shall cause
the torso reference line angle to be at least 10 glees closer to vertical than
when the head restraint is in any position of adjusnent in which its height

is not less than that specified in paragraph 5.6.2f this Regulation and its

backset is not more than that specified in paragrap 5.6.6.3. of this
Regulation.

The head restraint shall be marked with &bel in the form of a pictogram
which may include explanatory text. The label shaleither provide an
indication when the head restraint is in a non-useposition or provide
information to enable an occupant to determine whéter the head restraint
is in a non-use position. The label shall be durdypaffixed and located such
that it is clearly visible by an occupant when enténg the vehicle to the
designated seating position. Examples of possildesigns of pictograms are
shown in Figure 1.

] A 0
(b)
Figure 1. Non-use warning labels
Dynamic performance requirements:
Each head restraint, when tested during forard acceleration or
deceleration of the dynamic test platform, in accatance with Annex 9,

shall conform to the requirements of paragraph 5.2.

Each head restraint shall limit the maximunrearward head O.C. (occipital
condyle) anterior/posterior movement, relative to T (First Thoracic
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Vertebra) adjusted by the seat back posterior inchation angle, to [52] mm
for the dummy;

Paragraphs 5.6. to 5.13. (formeshould be deleted

Paragraph 5.14. (formemenumber as 5.10. and amend to read:

"5.10. If the head restraint is adjustable, it shall netpossible to raise it beyond the
maximum operational heighor remove it, except by deliberate action on the
part of the user distinct from any act necessaryt$cadjustment.”

Paragraph 5.15. (formemenumber as 5.11. and amend to read:

"5.11. after testing in accordance wiimnex 6, paragraph 4.,no breakage
of....... in paragraph 6.2. belowithout breakage

Paragraph 5.16. (formemenumber as 5.12.

Paragraph 5.16.1. (formerenumber as 5.12.1. and amend to read:

"5.12.1. :
. after the test described Annex 16,the seat-backs remain in position and

During the test described #fnnex 16,the test blocks shall remain behind the
seat-back(s) in question."

Paragraph 5.16.2. (formerenumber as 5.12.2. and amend to read:

"5.12.2. Partitioning systems
At the request of....described Amnex 16 may be carried ............
Partitioning systems,....... to paragraph 2.2Aohex 16.
For integrated....one defined in paragréph?.1. All measurements ...........

Paragraph 5.16.3. (formerenumber as 5.12.3. and amend to read:

"5.12.3. The requirements mentioned in paragrapt.1.and5.12.2.above shall not
applyto.....ccoevevieinnnn. described in paragrapbsl2.1.and5.12.2"

Paragraph 6.1.1amend to read:

"6.1.1. ... described iAnnex 6, unless otherwise specified by the manufacturer."
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Paragraph 6.2.1amend to read:

"6.2.1. ... shown inAnnex 13, Appendix 1, to this Regulation. In the case of

Paragraph 6.3.1lamend to read:

"6.3.1. ... of Annex 15, paragraph 1. At the request of the manufacturer, the test
pulse described ithe Appendix of Annex 16may be used alternatively."

Paragraph 6.3.5amend to read:

"6.3.5. ... in paragraph 2. éinnex 15to this Regulation....... "

Paragraph 6.4.3amend to read:

"6.4.3. Test for determining rearward displacement for headrestraint.

The procedures for testing rearward displacement @d strength are as
specified in Annex 6.

Paragraphs 6.4.3.1 to 6.4.3 $hould be deleted

Insert a new paragraph 6.4.th read:

"6.4.4. Demonstrate compliance with paragraphs 5.6through 5.8. of this
Regulation with any adjustable lumbar support adjused to its most
rearward nominal design position. If the seat cusbn adjusts
independently of the seat back, position the seatushion such that the
lowest H-point position is achieved with respect tdhe seat back. These
conditions, however, may be superseded by the dd&d test procedures
described in the Annexes.

Paragraph 6.5.1amend to read:

"6.5.1. The height of any head restraint is deteeaiin accordance with Annex 1."

Paragraphs 6.5.2. to 6.5.4hould be deleted.

Paragraphs 6.6. to 6.6.2mend to read:

"6.6. Determination of the width of the head rastra

seef : i lation)
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6.6.1. The width of any head restraint is determined in acordance with Annex 2.
6.6.2. The width of the head restraint to be talkéo consideration in implementing

the requirements of paragrafh6.3. above, is the distance "Ldnd "L™
measured in the plane S1 between the vertical iodigial planes P and P'."

Paragraphs 6.7. and 6.7.amend to read:

"6.7. Determination of distance "a" of head resiraaps
(see annex 8 of this Regulation)

6.7.1. The distance "adf head restraint gaps is determined in accordancwith
Annex 3!

Paragraphs 6.7.2. and 6.7 $hould be deleted

Paragraph 6.8.1.3,Jamend to read:

"6.8.1.3.1. Area 3 is defined as the part of thekbaf the seat or the bench seats situated
above a horizontal plane—defined—in—paragraph—3-RB4abovethrough the
R-point of the seat, butexcluding parts situated in area 1 and area 2."

Paragraph 6.9amend to read:

"6.9. ... above andnnex 14is used, its equivalence shall be proved.”

Paragraph 7.1amend to read:

7.1, L in paragraph®.12.and2.30.above, nothing shall prevent the .......... !

Paragraph 8.2amend to read:

"8.2. conforming to the model #innex 11to this Regulation."”

Paragraph 9.3amend to read:

"9.3. conforming to the model #innex 11to this Regulation.”

Paragraph 10.1lamend to read:

“10.1. ... conforming to the model Annex 11to this Regulation.”
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Paragraphs 13. to 13.12mend to read:

"13.

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

TRANSITIONAL PROVISIONS

As from the official date of entry into force dfet 07 series of amendments, no
Contracting Party applying this Regulation shallise to grant ECE approvals
under this Regulation as amended byGReeries of amendments.

As from 24 months after the date of entry intocéorof the 07 series of
amendments, Contracting Parties applying this Retigm shall grant ECE
approval only if the vehicle type to be approvedpbes with the requirements
of this Regulation as amended by the 07 seriesnehaments.

As from 48 months after the date of entry intocéorof the 07 series of
amendments, existing approvals to this Regulatioall cease to be valid,
except in the case of vehicle types which complghwhe requirements of this
Regulation as amended by the 07 series of amendment

As from the official date of entry into force dife 08 series of amendments, no
Contracting Party applying this Regulation shaluse to grant ECE approvals
under this Regulation as amended by the 08 sefr@mendments.

As from 24 months after the date of entry intocéorof the 08 series of
amendments, Contracting Parties applying this Retigm shall grant ECE

approvals only if the requirements of this Regolatias amended by the 08
series of amendments, are satisfied.

As from 36 months after the date of entry intocéorof the 08 series of
amendments, Contracting Parties applying this Retigml may refuse to
recognize approvals which were not granted in ataowre with the 08 series of
amendments to this Regulation.

Notwithstanding paragraphs 13.8. and 13.9., agisoaf the vehicle categories
which are not affected by the 08 series of amendsngmall remain valid and
Contracting Parties applying the Regulation shatitmue to accept them.”

As long as there are no requirements forbiddirde-$acing seats in their
national requirements at the time of acceding te Begulation, Contracting
Parties may continue to allow the fitting of sideihg seats for the purpose of
national approval and in this case these bus caésgocannot be type approved
under this Regulation.

The exemption referred to in paragraph 5.1.3.I1slesse to have effect on 20
October 2010. It may be extended if reliable aauidgatistics are available and
there has been further development of restrairiegys"
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As from the official date of entry into fore of the [09] series of
amendments, no Contracting Party applying this Reglation shall refuse to
grant ECE approvals under this Regulation as amendk by the [09] series
of amendments.

As from [24] months after the date of entrynto force of the [09] series of
amendments, Contracting Parties applying this Regattion shall grant ECE
approval only if the vehicle type to be approved aoplies with the
requirements of this Regulation as amended by the09] series of
amendments.

As from [48] months after the date of entrynto force of the [09] series of
amendments, existing approvals to this Regulationhall cease to be valid,
except in the case of vehicle types which comply twithe requirements of
this Regulation as amended by the [09] series of @amdments"
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Insert new Annexes 1 to 1t read:

2.1.

2.1.1.

2.1.2.

2.1.3.

"Annex 1

MINIMUM HEIGHT MEASUREMENT TEST PROCEDURE

PURPOSE

The purpose of this test procedure is to demonstta compliance with the
minimum height requirements described in paragraph 5.6.2. of this
Regulation.

PROCEDURE FOR HEIGHT MEASUREMENT

Compliance with the requirements of paragraph 5.&. of this Regulation
shall be demonstrated by using the height measuremieapparatus defined
in paragraph 2.2. below.

The seat shall be adjusted such that its H-pointoencides with the R-point;

if the seat back is adjustable, it is set at the degn seat back angle; both
these adjustments shall be in accordance with theequirements of
paragraph 2.1. below. The height of the head restint shall be the distance
between point A and the intersection of lines AE athFG.

Relationship between the H-point and the R-pot

When the seat is positioned in accordance to the amufacturer's

specifications, the H-point, as defined by its cordinates, shall lie within a
square of 50 mm side length with horizontal and veical sides whose
diagonals intersect at the R-point, and the actuabrso angle shall be within
5 degree of the design torso angle.

If these conditions are met, the R-point anthe design torso angle shall be
used to determine the height of the head restraint® accordance with this
annex.

If the H-point or the actual torso angle dagnot satisfy the requirements of
paragraph 2.1., the H-point and the actual torso agle shall be determined
twice more (three times in all). If the results oftwo of these three
operations satisfy the requirements, the conditionsef paragraph 2.1.1. shall

apply.

If the results of at least two of the threeoperations described in
paragraph 2.1.2. do not satisfy the requirements oparagraph 2.1., the
centroid of the three measured points or the averagof the three measured
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2.3.
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2.3.2.
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2.4,

2.4.1.
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angles shall be used and be regarded as applicaliteall cases where the R-
point or the design torso angle is referred to inkis annex.

Height measuring apparatus
The height measurement apparatus consists of (segure 1-1):

A straight edge AE. The lower point A is piced at the R-point location in
accordance with paragraph 2.1. of this annex. Thkne AE shall be parallel
to the design torso angle.

A straight edge FG, perpendicular to the lie AE and in contact with the
top of the head restraint. The height of the headestraint shall be the
distance between point A and the intersection of #hlines AE and FG.

Height measurement for front outboard head resaints

If adjustable, adjust the top of the head idraint to the highest position
and measure the height.

If adjustable, adjust the top of the head restraih to the lowest position
intended for normal use, other than any non-use pd#n described in
paragraph 5.8. of this Regulation, and measure thieeight.

For front outboard head restraints that areprevented by the interior
surface of the vehicle roofline from meeting the rguired height as specified
in paragraph 5.6.2.1. of this Regulation, the requements of paragraph
5.6.2.3. of this Regulation shall be assessed by tlollowing procedure:

Adjust the head restraint to its maximum hight and measure the clearance
between the top of the head restraint and the intéor surface of the
roofline or the rear backlight, by attempting to pass a 25 + 0.5 mm sphere
between them. In the case of convertibles, the dieeter of the sphere shall
be 50 £ 0.5 mm.

Adjust the top of the head restraint to th lowest position of adjustment
intended for normal use, other than any non-use pd@on described in
paragraph 5.8. of this Regulation, and measure thieeight.

Height measurement for centre and rear outboar head restraints
If adjustable, adjust the top of the head mdraint to the lowest position of

adjustment intended for normal use, other than anynon-use position
described in paragraph 5.8. of this Regulation antheasure the height.
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2.4.2. For head restraints that are prevented by t interior surface of the vehicle
roofline or rear backlight from meeting the required height as specified in
paragraph 5.6.2.2. or 5.6.2.4. of this Regulationthe requirements of
paragraphs 5.6.2.3. and 5.6.2.5. shall be assessbyg the following
procedure:

2.4.2.1. If adjustable, adjust the head restraintd its maximum height and measure

the clearance between the top of the head restraimtr the seat back at all
seat back angles for intended use and the interi@urface of the roofline or
the rear backlight, by attempting to pass a 25 £+ 6. mm sphere between
them. In the case of convertibles, the diameter ofhe sphere shall
be 50 £ 0.5 mm.

Head restraint height (mm)

Design Torso
Angle

Figure 1-1
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Annex 2

MINIMUM WIDTH MEASUREMENT TEST PROCEDURE

PURPOSE

The purpose of this test procedure is to demonstta compliance with the
minimum width requirements described in paragraph 56.3. of this
Regulation.

PROCEDURE FOR WIDTH MEASUREMENT

The seat shall be adjusted such that its H-pticoincides with the R-point;

if the seat back is adjustable, it is set at the degn seat back angle; both
these adjustments shall be in accordance with theequirements of
paragraph 2.1. of Annex 1.

The plane S1 is a plane perpendicular to theeference line and
situated 65+ 3 mm below the top of the head restraint.

Planes P and P' are vertical longitudinal plaes, tangent to each side of the
head restraint to be measured.

Measure the distances L and L' in the plane Sbetween the vertical
longitudinal planes passing through the torso linend the planes P and P'.

65+3mm
|
N S
~
) 4 I { Plane S:
Torso line on PN
vertical median I
plane of sea \,
T N . N\ Vertical
. N N plane P'
N N
A S K
N LN
Vertical
PlaneF | |

Figure 2-1
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2.1

2.2.

2.3.

2.4,

2.5.

2.6.

Annex 3
GAP MEASUREMENT PROCEDURES
PURPOSE

The purpose of this test procedure is to evaluatany gaps within head
restraints as well as gaps between the bottom ofdthead restraint and the
top of the seat back, in accordance with the requaments of paragraphs
5.6.4. and 5.6.5. of this Regulation.

Any gaps within the head restraint shall be meas@d using the sphere
procedure described in paragraph 2. below.

Gaps between the bottom of the head restraint anthe top of the seat back
shall be measured using the sphere procedure dedwed in paragraph 2.
below or, at the option of the manufacturer, usingthe linear procedure
described in paragraph 3. below.

GAP MEASUREMENT USING A SPHERE

The seat shall be adjusted such that its H-pudicoincides with the R-point;

if the seat back is adjustable, it is set at the degn seat back angle; both
these adjustments shall be in accordance with theequirements of
paragraph 2.1. of Annex 1.

The head restraint shall be adjusted to its West height position and any
backset position intended for occupant use.

The area of measurement is anywhere on the fio surface of the head
restraint between two vertical longitudinal planespassing at 85 mm on
either side of the torso line and above the top dlhe seat back.

Applying a load of no more than 5 N against # area of measurement
specified in paragraph 2.2. above, place a 1652 mm diameter spherical
headform against any gap such that at least two pais of contact are made
within the area.

Determine the gap dimension by measuring thetraight line distance
between the inner edges of the two furthest contagioints, as shown in
Figures 3-1 and 3-2.

For gaps within the head restraint, not exceeng 60 mm, no further
measurements shall be made.
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For gaps within the head restraint, exceedinggO0 mm, in order to
demonstrate compliance with the requirements of pagraph 5.6.4. of this
Regulation, the seat back displacement test procetridescribed in Annex 6
shall be performed, by applying to each gap, using sphere of 165 mm in
diameter, a force passing through the centre of graty of the smallest of
the sections of the gap, along transversal planesuallel to the torso line,
and reproducing a moment of 373 Nm about the R-poin

165mm dia. sphe

i
(TN
\
| \
—d__l_L
1 f
/
4,
R T
¢-+~
i
| \
! \
} |
“——> /

/
L __

\

\

/

|

\

: > A Section /-A

Figure 3-1 - Measurement of a horizontal gap "a".

Section A-A

\ 165mmdia. /
\ sphere //

~ -

—_— -

Figure 3-2 - Measurement of a vertical gap "a".
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3.

3.1.

3.2.

3.3.

VERTICAL MEASUREMENT OF GAP BETWEEN SEAT BACK AN D
HEAD RESTRAINT

The seat shall be adjusted such that its H-pticoincides with the R-point;

if the seat back is adjustable, it is set at the degn seat back angle; both
these adjustments shall be in accordance with theequirements of
paragraph 2.1. of Annex 1.

The head restraint shall be adjusted to its West height for normal
occupant use and any backset position intended faccupant use.

The gap shall be measured as the perpendiculalistance between two
parallel planes, described as follows (see Figure33:

(a) each plane shall be perpendicular to the desigorso line;
(b) one of the planes shall be tangent to the both of the head restraint;

(c) the other plane shall be tangent to the top dhe seat back.

Figure 3-3
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Annex 4
BACKSET MEASUREMENT PROCEDURE
PURPOSE

Demonstrate compliance with paragraph 5.6.6. by nasurement of the
backset.

Two methods are available in accordance with paragph 5.6.6.2.:

(a) using the H-point as the backset reference pdinsee paragraph 2.
below)

or
(b) using the R-point as the backset reference pdi(paragraph 3. below).

BACKSET MEASUREMENT USING THE H-POINT AS BACKSET
REFERENCE POINT

Demonstrate compliance with paragraph 5.6.6.3. byneasuring the backset
of the head restraint using the three-dimensional kpoint machine, defined
in Annex 13, Appendix 1, and the HRMD (see Annex 5) This procedure
uses the H-point as the initial backset referencegint.

The test vehicle shall be levelled using thear sill (front to rear level) and
centre luggage compartment (side to side level) asference points.

The test vehicle shall be preconditioned attamperature of 20 °C + 10 °C
to ensure that the seat material reaches room tempaure.

Remove the head-room probe from the three-dimaional H-point machine
and install the two washers (supplied with the HRMD in the spaces
remaining on the H point pivot.

Set up the seat as described in Annex 13, pgraph 3.3. If the seat back is
adjustable, it is set at an initial inclination pogtion closest to design angle
as measured by the three-dimensional H-point mache If there is more
than one inclination position closest to design atg set the seat back
inclination to the position closest to and rearwardf the design angle.

Set up the H-point machine as described in Aex 13, paragraphs 3.4.
through 3.10.
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2.6.

2.7.

2.8.

2.9.
2.10.

2.11.

2.12.

3.1.

3.1.1.

Confirm the H-point assembly is level, facinglirectly forward and located
in the centreline of the vehicle seat. As necesgaeposition the seat pan.

Install the right and left buttock weights. hstall four of the torso weights
used in Annex 13, paragraph 3.11., and the two laey HRMD chest
weights; alternating left to right. The HRMD torso weights shall be
installed last and with the flat side down. Maintan H-point machine level.

Confirm the actual torso angle is = 1° of thelesign torso angle by placing
an inclinometer on the lower brace of the torso wght hangers. If the
measured angle is outside this range, if possibleljast the seat back angle
to be = 1° of the design seat back angle. If an jadtment is made, remove
the buttock and torso weights and repeat the stepontained in paragraphs
3.9. through 3.10. of Annex 13, along with steps aescribed in paragraphs
2.6. and 2.7. of this annex until the actual torsangle is £ 1° of the design
seat back angle.

Perform the steps contained in paragraph 3.12f Annex 13.
Attach the HRMD to the three-dimensional H-pmt machine.

Confirm the actual torso angle remained * 16f the design seat back angle
by placing an inclinometer on the lower brace of th torso weight hangers.
If the actual torso angle is outside this range, ipossible carefully adjust the
seat back angle to be £ 1° of the design seat baakgle. If the legs and seat
pan of the three-dimensional H-point machine move wing this procedure,
remove the HRMD, the buttock and torso weights, andepeat the steps
contained in paragraphs 3.9. through 3.11. of Anne&3, along with steps as
described in paragraph 2.6. through 2.10. of this rmmex until the actual
torso angle is = 1° of the design seat back angle.

Level the HRMD and extend the sliding scalenathe back of the head until
it contacts the head restraint. Confirm that the sale is positioned laterally
within 15 mm of the head restraint centreline and #&ke the backset
measurement.

BACKSET MEASUREMENT USING THE R-POINT AS BACKSET
REFERENCE POINT

Backset measuring apparatus
The backset measurement apparatus consists of (d&égure 4-1):
A straight edge (lower arm) AB. The lower @int A is placed at the R point

location. Point B is located at a distance of 5(&.mm from the R point.
The line AB shall be 2.6 degrees forward to the diggm torso angle.
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A straight edge (upper arm) BC. Point C i®cated at a distance of 203 mm
vertically up from point B.

Adjust the seat such that its H-point coincide with the R-point, in
accordance with the following requirements.

Relationship between the H-point and the Regnt

When the seat is positioned in accordance to the amufacturer's

specifications, the H-point, as defined by its cordinates, shall lie within a
square of 50 mm side length with horizontal and veical sides whose
diagonals intersect at the R-point, and the actuabrso angle shall be within
5 degree of the design torso angle.

If these conditions are met, the R-point anthe design torso angle shall be
used to demonstrate compliance with the provisionsf paragraph 5.6.6. of
this Regulation.

If the H-point or the actual torso angle dognot satisfy the requirements of
paragraph 3.2.1., the H-point and the actual torsoangle shall be
determined twice more (three times in all). If theresults of two of these
three operations satisfy the requirements, the cortions of paragraph

3.2.2. shall apply.

If the results of at least two of the threeperations described in paragraph
3.2.3. do not satisfy the requirements of paragrapl3.2.1., the centroid of
the three measured points or the average of the tee measured angles shall
be used and be regarded as applicable in all casebere the R-point or the
design torso angle is referred to in this annex.

Adjust the seat back to its design angle.

Adjust the front head restraint so that its te is at any height between and
inclusive of 750 mm and 800 mm. If the lowest pdgin of adjustment is

above 800 mm, adjust the head restraint to that loest position of
adjustment.

In the case of head restraint with adjustablebackset, adjust the head
restraint at the most rearward position, such thatthe backset is in the
maximum position.

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



ECE/TRANS/WP.29/GRSP/2009/15
page 32

3.7. Measure the distance CD. The backset shall ise measured distance CD
minus 71 mm.

203mm

504.5mm

Design Torso
R Angle — 2.6°

Figure 4-1
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Annex 5

HEAD RESTRAINT MEASURING DEVICE (HRMD)

/ 203 mn

37

e Tan(o )= —>a=2.6°

(5()43 4332 ) =504, Smm

i) i A = 17.357in (44.1¢m)
' I B = 1898in (4.8cm)
m C = 5827in (14.8cm)
D= [
Ehit

08BIZIN (2.3 cm)
= 14,0300 (356 cm)
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Annex 6

DISPLACEMENT, BACKSET RETENTION AND STRENGTH TEST P ROCEDURES

2.1.

2.2.

2.3.

PURPOSE

To demonstrate compliance with the requirements of
paragraphs 5.7.2. and 5.7.3 of this Regulation.

PROCEDURES FOR DISPLACEMENT

The load vectors that generate moment on the hea@straint are initially
contained in a vertical plane parallel to the vehie longitudinal centreline.

Seat set-up

If the seat back is adjustable, it is adjusted t@ position specified by the
vehicle manufacturer. If there is more than one inlination position closest
to the position specified by the manufacturer, sethe seat back inclination
to the position closest to and rearward of the marfacturer specified
position. If the head restraint position is indepadent of the seat back
inclination position, compliance is determined at aseat back inclination
position specified by the manufacturer. Adjust thehead restraint to the
highest position of vertical adjustment intended fo occupant use. Adjust
the head restraint to the rearmost (relative to theseat) position of
horizontal adjustment backset position.

In the seat, place a test device having, wheiewed laterally, the back pan
dimensions and torso reference line (vertical cendr line) of the three
dimensional H-point machine, as specified in Annek3, with the head room
probe in the full back position.

Establish the displaced torso reference lingl" by creating a rearward
moment of 373t 7.5 Nm about the R-point by applying a force to th seat
back through the back pan at the rate of 2.5 Nm/sead to 37.3 Nm/second.
The initial location on the back pan of the momengenerating force vector
has a height of 290 mnt 13 mm. Apply the force vector normal to the
torso reference line and maintain it within 2 degres of a vertical plane
parallel to the vehicle longitudinal centreline. ©nstrain the back pan to
rotate about the R-point. Rotate the force vectodirection with the back
pan. (see Figure 6-1)



2.4.

2.5.
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r: reference line
r,: displaced reference line

Figure 6-1.

Notes
Position 1. Original unloaded position.

Position 2a. Displaced position by applying to themanikin's back a
moment of 373+ 7.5 Nm about the R-point, defining the
position of the displaced torso reference line it.

Maintain the position of the back pan as estdished in paragraph 2.3. of
this annex. Using a 16% 2 mm diameter spherical headform establish the
headform initial reference position by applying, pependicular to the
displaced torso line, a rearward initial load at the seat centreline at a height
65+ 3 mm below the top of the head restraint that wilproduce a 373t 7.5
Nm moment about the R-point. Maintain this momentfor at least 5
seconds and then record the rearward displacementf the headform with
the load applied.

When determining the rearward displacement fohead restraints at a gap
greater than 60 mm in accordance with paragraph 5.@ of this Regulation,
the above load shall be applied through the centrpoint of the smallest of
the sections of the gap, along transversal planesallel to the torso line
(see Figure 6-2).
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2.6.

2.7.

@165mm

Figure 6-2.

Notes

Position 2b. Displaced position by applying to th&65 mm sphere a force F
producing a moment of 373+ 7.5 Nm about the R-point,
keeping the displaced torso reference line 'r1' iplace.

Position 3. Position after displacement by the foe F increased
to 890+ 5 N.

If the presence of gaps prevents the applicati of the force, as described in
paragraph 2.4. of this annex at 65 + 3 mm from thdop of the head
restraint, the distance may be reduced so that thaxis of the force passes
through the centre line of the frame element nearé¢$o the gap.

Increase the initial load at the rate betweer2.5 Nm/second and 37.3
Nm/second until a 373 7.5 Nm moment about the R-point is produced.
Maintain the load level producing that moment for rot less than 5 seconds
and then measure the rearward displacement of thedadform relative to
the displaced torso reference line.
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3.7.
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PROCEDURE FOR BACKSET RETENTION AND DISPLACEMENT

If the seat back is adjustable, it is adjustetb a position specified by the
vehicle manufacturer. If there is more than one iolination position closest
to the position specified by the manufacturer, sethe seat back inclination
to the position closest to and rearward of the marfacturer specified

position. If the head restraint position is independent of tle seat back
inclination position, compliance is determined at aseat back inclination
position specified by the manufacturer. Adjust thehead restraint to the
rearmost (relative to the seat) position of horizotal adjustment backset
position. Adjust the head restraint to the highestposition of vertical

adjustment intended for occupant use.

Adjust the head restraint to any backset posin

In the seat, place a test device having thedkapan dimensions and torso
line (vertical centre line), when viewed laterallywith the head-room probe
in the full back position, of the three-dimensionaH-point machine;

Establish the displaced torso line by creatinga posterior moment
of 373+ 7.5 Nm about the R-point by applying a force to tB seat back
through the back pan at the rate between 2.5 Nm/secd

and 37.3 Nm/second. The initial location on the lek pan of the moment
generating force vector has a height of 290 m 13 mm. Apply the force
vector normal to the torso line and maintain it within 2 degrees of a
vertical plane parallel to the vehicle longitudinalcentreline. Constrain the
back pan to rotate about the R-point. Rotate thedrce vector direction

with the back pan.

Maintain the position of the back pan as estdished in paragraph 3.4. of
this annex. Using a 16% 2 mm diameter spherical headform, establish the
headform initial reference position by applying, pependicular to the
displaced torso line, a rearward initial load at the seat centreline at a height
65+ 3 mm below the top of the head restraint that willproduce a 37+ 0.5
Nm moment about the R-point. Measure the rearwardlisplacement of the
headform during the application of the load.

If the presence of gaps prevents the applicati of the force, as described in
paragraph 3.5. of this annex at 65 + 3 mm from thdop of the head
restraint, the distance may be reduced so that thaxis of the force passes
through the centre line of the frame element nearéso the gap.

Increase the initial load at the rate of 2.5 M/second to 37.3 Nm/second
until a 373+ 7.5 Nm moment about the R-point is produced. Maitain the
load level producing that moment for not less tharb seconds and then
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3.8.

4.1.

measure the rearward displacement of the headform elative to the
displaced torso line.

Reduce the load at the rate of 2.5 Nm/secomal37.3 Nm/second until 0 Nm.
Wait 10 minutes. Re-load to 37+ 0.7 Nm about the R-point. While
maintaining the load level producing that moment, neasure the rearward

displacement of the headform position with respecto its initial reference
position.

STRENGTH

Increase the load specified in paragraph 3.8f this annex at a rate
between 5 N/second and 200 N/second to 890+Nb N and maintain the

applied load for not less than 5 seconds without grbreakage of the seat or
head restraint.
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Annex 7
ENERGY ABSORPTION TEST PROCEDURE FOR HEAD RESTRAINT
1. PURPOSE

Evaluate the energy absorption ability of the head restraint by
demonstrating compliance with paragraph 5.7.1. of His Regulation in
accordance with this Annex.

2. SEAT SET-UP

The seat shall be either mounted in the vehicle dirmly secured to the test
bench, as mounted in the vehicle with the attachmeiparts provided by the
manufacturer, so as to remain stationary when thempact is applied. The
seat back is adjusted as specified in paragraph 611 of the Regulation.
The head restraint shall be mounted on the seat-bkcas in the vehicle.
Where the head restraint is separate, it shall beesured to the part of the
vehicle structure to which it is normally attached.

3. PROCEDURES FOR ENERGY ABSORPTION

Adjustable head restraints shall be measured in anheight and backset
position of adjustment.

3.1. Test equipment

3.1.1. Use an impactor with a semispherical headfor of a 165+ 2 mm diameter
for the impacting part of the impactor. The headfem and associated base
have a combined mass such that at a speed of not madhan 24.1 km/h at
the time of impact an energy of 152 + 6 Joule wible reached.

3.1.2. Instrument the impactor with an accelerationsensing device whose output
is recorded in a data channel that conforms to theequirements for a 600
Hz channel class filter as specified in ISO Standdr6487 (2002); the axis of
the acceleration-sensing device coincides with trgeeometric center of the
headform and the direction of impact. As an alterative the impactor can
be equipped with 2 accelerometers sensing in therection of impact and
placed symmetrically in comparison to the geometriccentre of the
spherical headform. In this case the deceleratiorate shall be taken as the
simultaneous average of the readings on the two aderometers.

3.2. Accuracy of the test equipment

The recording instruments used shall be such thaneasurements can be
made with the following degrees of accuracy:
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3.2.1.

3.2.2.

3.2.3.

3.3.

3.3.1.

3.3.2.

3.3.2.1.

3.3.2.2.

3.3.3.

Acceleration:

Accuracy = + 5 per cent of the actual value;

Cross-axis sensitivity = < 5 per cent of the lowepoint on the scale.

Speed:

Accuracy: = 2.5 per cent of the actual value;

Sensitivity: 0.5 km/h.

Time recording:

The instrumentation shall enable the action to beecorded throughout its

duration and readings to be made to within one on#iousandth of a
second;

The beginning of the impact at the moment of firstcontact between the
headform and the item being tested shall be detecteon the recordings
used for analyzing the test.

Test procedure

Propel the impactor toward the head restraih At the time of impact the
impactor speed shall be not more than 24.1 km/h.

Impact the front contact surface of the seair head restraint at any point
with a height greater than 635 mm from the R-pointand within a distance
of 70 mm from the head restraint vertical centrelire and measure the
deceleration.

For the front face of the head restraintthe direction of impact from the
front towards the rear shall be within £ 2 degreesf being horizontal and
parallel to the vehicle longitudinal axis.

For the rear face, the direction of impactrom the rear towards the front
shall be in a longitudinal plane at an angle of 458ownwards from the
vertical.

The front and rear zones are respectively bhaded by the horizontal plane
tangential to the top of the head restraint as detenined in paragraph 6.5.
of this Regulation.



2.1

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.

ECE/TRANS/WP.29/GRSP/2009/15
page 41

Annex 8
HEIGHT RETENTION TEST PROCEDURE
PURPOSE

Demonstrate compliance with paragraph 5.7.4. of iB Regulation in
accordance with this annex.

PROCEDURES FOR TEST

Seat set-up

Adjust the adjustable head restraint so that its @p is at any of the following
height positions at any backset position:

For front outboard designated seating posdns:

The highest position; and

Not less than, but closest to 800 mm;

For rear outboard and front centre designatg seating positions:

The highest position; and

Not less than, but closest to 750 mm.

For rear centre designated seating positions

The highest position; and

Not less than, but closest to 700 mm.

Orient a cylindrical test device having a 16% 2 mm diameter in plane view
(perpendicular to the axis of revolution), and a 18 + 2 mm length in profile

(through the axis of revolution) such that the axisof the revolution is
horizontal and in the longitudinal vertical plane through the longitudinal

centreline of the head restraint. Position the midoint of the bottom

surface of the cylinder in contact with the head rstraint.

Establish initial reference position by applyig a vertical downward load
of 501 N at a rate of 250 + 50 N/minute. Detenme the reference

position of the cylinder after 5 seconds while maiaining this load. Mark
the initial reference position for the head restrant.
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2.4,

2.5.

2.6.

2.7.

2.8.

2.9.

Measure the vertical distance between the logtepoint on the underside of
the head restraint and the top of the seat back (sgyaragraph 2.9.).

Increase the load at the rate of 258 50 N/minute to at least 500 N and
maintain this load for not less than 5 seconds.

Reduce the load at a rate of 250 + 50 N/m uhthe load is completely
removed. Maintain this condition for no more thantwo minutes. Increase
the load at a rate of 250 + 50 N/minute to 50 + 1 Bnd, after 5 seconds and
while maintaining this load, determine the positionof the cylindrical device

with respect to its initial reference position.

Repeat the measurement of the vertical distaacmeasured between the
lowest point on the underside of the head restrainand the top of the seat
back. (see paragraph 2.9. of this annex)

Compare the measurements from paragraphs 2.4nd 2.7. The difference
is the measurement required to comply with paragrap 5.7.4. of the
Regulation.

If the design of the head restraint is such #t it is not possible to measure
to the top of the seat then the vertical measuremeérshall be taken by
marking a horizontal line across the front of the sat back at least 25 mm
below the lowest point of the head restraint and th measurement shall be
taken from this line to the underside of the headestraint.
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Annex 9
DYNAMIC PERFORMANCE TEST PROCEDURE
PURPOSE

Demonstrate compliance with paragraph 5.9. of thisRegulation in
accordance with this Annex, using a 50th percentilenale BioRID Il test
dummy.

TEST CONDITIONS

The test procedure described in this annex is toebperformed using any or
all of the following as appropriate:

A seat equipped with its head restraint and allnecessary attachment
hardware, as well as all necessary equipment for ¢hactivation of dynamic
head restraint which is triggered externally to the seat.  Where
manufacturer requests, a seat belt, equivalent ohat used in the vehicle,
and its anchorages may be used.

When additional support is provided by the vehile body structures, a
vehicle body in white including at least the seatot be tested and all
necessary seat and head restraint equipment, as Wels all necessary
equipment for the activation of dynamic head restrant which is triggered

externally to the seat. Where manufacturer requestsa seat belt and its
anchorages may be used.

TEST EQUIPMENT

An acceleration or deceleration test sled

Dummy

The dummy shall be a BioRID Il 50th percente male test dummy.
Recording equipment required:

Film targets, as described in Figure 9-1 and@able 9-1, shall be applied on
the head, T1 bracket, seat back frame upper indicain bracket and seat
back recliner or lower part of the seat back framelower, at the side which

the test institutes in consultation with the manufaturer considers to be
more appropriate for the test.
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SBU
*®
Seat back frame upper
ndication bracket
Seat back frame
Figure 9-1 Video motion target placements

Table 9-1 Video motion target placement descriptio

Target Number | Target location

T11 Head centre of gravity
The detailed location of the head centre of
gravity target is below. The x-axis location is
63.5+ 2.5 mm from the interface surface
between the skull and the skull cap. The z-axis
location is 35.6x 2.5 mm from the bottom
surface of the skull.

T12 Head second target to determine the location of
the OC position to take account of the head
rotation (i.e.: cheek).

TT1 T1 bracket distal

TT2 T1 bracket proximal

SBU Seat back frame upper indication bracket.

The bracket is rigidly installed in the seat back
frame upper which the test institutes in
consultation with the manufacturer considers
to be more appropriate for the test.

SBL Seat back recliner

3.3.2. A camera shall be mounted off-board, perpencllar to the direction of

sled travel, at the side of the sled to be testedt shall show a side view of
the torso, head, the complete seat, and video matitargets. The seat back,
the head restraint, the upper body parts of the tdsdummy, and video
motion targets shall be visible on the film/video dring a time interval

equal to or longer than 250 ms after the onset of he sled
deceleration/acceleration (t0). The camera frame ta shall be equal to or
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greater than 500 frames/sec. The camera system rnse¢he SAE J211-2
part 2.

Equipment for measuring and recording sledaelerations
PROCEDURES FOR TEST SET-UP

Mount the seat, including all of its adjustmehmechanisms and hardware
that normally connects it to the vehicle floor andtoe board which consists
of a horizontal section and a section oriented 45rom the horizontal, or

vehicle body in white as appropriate according to g@ragraph 2 of this

Annex on a dynamic test platform so that the seat’srientation relative to

the horizontal is the same as it would be in its ¥écle and so that movement
between the attachment hardware and the test platfa is prevented. The
gap between the front of the seat and rear of theoe board shall be no more
than 100 mm. Instrument the platform with an accetrometer and data
processing system. Position the accelerometer siive axis parallel to the

direction of test platform travel.

Seat Adjustment

For each seat to be tested, if the seat baskadjustable, it shall be set to its
design angle.

Using any control that primarily moves the mtire seat vertically, place the
seat in the mid height position. Using any contrathat primarily moves the
entire seat in the fore and aft directions, placehie seat midway between the
most forward and most rearward position. If an adustment position does
not exist midway between those positions, the clatedjustment position to
the rear of the midpoint shall be used.

If the seat cushion adjusts independently ttie seat back, position the seat
cushion such that the highest H-point position is @ieved with respect to
the seat back, measured by three-dimensional H-pdimmachine as specified
in Annex 13. If the specified position of the H-pimt can be achieved with a
range of seat cushion inclination angles, adjust ¢ seat inclination such
that the most forward part of the seat cushion is taits lowest position with
respect to the most rearward part. Side bolstershall be set to the widest
position. Arm rests shall be set in the stowed pib®n.

If the head restraint is adjustable, adjusthe top of the head restraint to a
position midway between the lowest position of adgtment and the highest
position of adjustment. If an adjustment position midway between the
lowest and the highest position does not exist, agjt the head restraint to
the position determined by the next process. If adrd locking position
exists within 10 mm vertically upwards from the gemetric mid-position,
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4.2.5.

4.3.

4.4.

44.1

4.4.2.
4.4.3.

4.4.4.

4.4.5.

4.4.6.

4.4.7.

this shall be the test position. If no hard lockig position exists within 10
mm vertically upwards from the geometric mid-positon then the next hard
locking position down shall be the test position. \Wen the head restraint
has a locking fore-aft adjustment, it shall be in he midpoint. If non-
locking, the head restraint shall be tilted fully rearward.

Adjustable lumbar supports shall be positioed so that the lumbar support
is in its lowest retracted or deflated position.

Seat Belt Adjustment

When using the seat belt, prior to placing the seabelt around the test
dummy, fully extend the webbing from the seat beltretractor(s) and

release it three times to remove slack. If an uppeadjustable seat belt
turning loop (adjustable seat belt D-ring anchoragg exists, place it in the
adjustment position closest to the mid-position. flan adjustment position
does not exist midway between the highest and lovigmosition, the closest
adjustment position above the midpoint shall be usk

BioRID Il Test dummy positioning procedure.
According to paragraph 2 of Annex 4, the seahall have already been set
to give the design torso angle = 1 degree measured the H-Point machine

fitted with HRMD (see Annex 5).

Place the test dummy in the seating position equyyed with a head restraint
after allowing the seat to recover for 15 minutes ih nothing in it.

Place the seat belt across the dummy and kags normal.
Align the test dummy’s midsagittal plane wh the centerline of the seat.

Adjust the test dummy’s midsagittal plane to be vertical; the
instrumentation platform in the head shall be lateally level.

Adjust the pelvis angle tdhe actual torso angle recorded by the procedure
specified in paragraph 4.4.1 plus 1.5 £ 2.5 degrees

Position the test dummy’s H-Point 20 + 10 mrforward and 0 £ 10 mm
vertically of the H-Point location measured under he condition specified in
paragraph 2.12 of Annex 4, while keeping the pelviangle within the range
specified in paragraph 4.4.5.

Adjust the spacing of the legs so that themtreline of the knees and ankles
is 200 mm(x10 mm) apart and ensure that the kneesealevel.
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Adjust the test dummy’s feet and/or the horontal position of the
adjustable toe board so that the heel of the testudhmy’s shoe is resting on
the heel surface. The tip of the shoe shall restnothe toe pan
between 230mm and 270 mm from the intersection of the heel sfamce and
toe board, as measured along the surface of the tbeard (see Figure 9-2).

Figure 9-2 Proper positioning of the test dummy’deet.

Position the test dummy’s arms so that thepper arms are as close to the
torso sides as possible. The rear of the upper asnshall contact the

seatback, and the elbows shall be bent so that ttsmall fingers of both

hands are in contact with the top of the vehicle s¢ cushion with the palms

facing the dummy’s thighs.

Level the instrumentation plane of the headfront/rear and left/right
directions) to within = 1 degree.

Measure the test dummy reference backset,hish is the horizontal
distance between the rearmost point on the head artie same identifiable
location on the head restraint. Compare the testmmy reference backset
with the HRMD backset obtained by the procedure spafied in paragraph
2.12 of Annex 4.

If the test dummy reference backset isfthrent by more than = 2 mm from
the HRMD backset, obtained by the procedure spec#éd in paragraph 2.12
of Annex 4, plus 15 mm, then do the following:

Tip the head fore/aft no more than + degree from level in order to meet
the backset requirement.

If the backset cannot be brought closdo the test dummy reference
backset plus 15+2mmby paragraph 4.4.11.1.1 of this Annex, adjust the
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4.4.12.

4.5.

45.1.

pelvis angle and H-point position within their resgective tolerance bands
giving priority to use the pelvis angle tolerance. In this case begin at
paragraph 4.4.5 of this Annex and adjust the test winmy position
accordingly.

Remove the slack from the lap section of éhwebbing until it is resting
gently around the pelvis of the dummy. Only minimé& force shall be
applied to the webbing when removing the slack. Tdroute of the lap belt
shall be as natural as possible and shall be abothe pelvic angle gauge.

BioRID Il dummy

The following checks shall be made before puttinthe dummy in the seat
for testing. The tests shall be conducted with ai@RID II level G dummy

built with mould 2 jacket. The dummy shall comply with both spine
stature and dynamic response specifications befotke test.

Spine Curvature Check

With the pelvis adapter plate placed on a level stace, the spine stature
shall meet the specifications defined in Table 9-and-Figure 9-3. The
curvature check shall be performed after every 15 dsts and all
measurements shall be recorded and fully documented

Table 9-2 BioRID llg Spine Curvature Specificatiors

Measurement Specification

Angle of occipital interface plate relative to | 29.5+0.5 degrees
horizontal
Angle of T2 vertebra relative to horizontal 37.Gt0.5 degrees

Angle of neck plate (lateral) 0+0.5 degrees
H-point indicator to occipital condyle pin 1565mm
(horizontal)

H-point indicator to occipital condyle pin 60%#5mm

(vertical)




4.5.2.

4.5.3.

45.3.1.

45.3.1.1.

45.3.1.2.

ECE/TRANS/WP.29/GRSP/2009/15

page 49
rOC RATE
0.C AN / N
i F, o b
\
3
\
4
\
N .
N\, TTOC ANGLE
AV |

£80 mm
570 mm

@14 mm
204 mm

_.T\_\ “H-FOINT TOOL HOLE
161 mm b

51 mm | HFOINT

209 mm—
139 mm

Figure 9-3 Spine curvature check
Calibration

The dynamic response of BioRID is checked by atthing the spine, torso,
and head to a mini sled that is impacted through fam by a 33.4 kg probe
at a velocity of 4.76 £ 0.1 m/s. The specified respse of the dummy and
detailed test specifications are described in Te$trocedure: Calibration of
BioRID II, available from Denton ATD, Inc. Generally, if the dummy’s
spine curvature changes so that it does not meet dhdimensional
specifications described in section 4.5.1., therkédly it will no longer meet
the dynamic response specifications.

Adjustment of the dummy extremities

Arms

Extend the complete arm laterally outwar to a horizontal position. Twist
the arm so the elbow cannot rotate downward. Tiglen the shoulder yoke
clevis bolt so the arm is suspended at 1g.

Rotate the complete arm assembly so ipts forward and is horizontal.

Twist the arm so the elbow cannot rotate downward.Adjust the shoulder
yoke rotation bolt so the arm is suspended at 1g.
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4.5.3.1.3.

4.5.3.1.4.

4.5.3.1.5.

4.5.3.1.6.

4.5.3.1.7.

4.5.3.2.

4.5.3.2.1.

4.5.3.2.2.

4.5.3.2.3.

4.5.3.2.4.

4.5.3.2.5.

4.6.

4.7.

Bend the elbow by 90 degrees so the handves toward the chest. Adjust
the elbow rotation bolt through access in the uppearm to hold the lower
arm horizontally suspended at 1g.

Reposition the arm so it points forwar@nd is horizontal. Twist the lower
arm at the elbow, so the lower arm can pivot downwal to vertical. Adjust
the elbow pivot bolt through access holes in the weer arm flesh at the
elbow to hold the lower arm suspended at 1g.

Extend the arm and twist the palm so faces down. Adjust the wrist pivot
bolt at the base of the hand so it is suspended Hj.

Adjust the wrist rotation bolt through acess in the wrist flesh to hold it
suspended at 1g.

Repeat the procedure for the other harethd arm.
Legs
Remove the jacket from the dummy.

With the lower leg at 90 degrees to thwpper leg, and the dummy in seated
position, lift the upper leg assembly above horizaal. Adjust the femur
back set screw so the upper leg is held suspendedlg.

Rotate the lower leg assembly so it isrizontal. Adjust the knee clevis bolt
so the lower leg is held suspended at 1g.

Adjust the ankle ball joint screw so théoot is held suspended at 1g. The
ankle adjustment is not critical and is determinedby individual feet.

Repeat the procedure on the other legdifoot.
Dress and adjust each test dummy as follows:

The dummy shall be dressed with two pairs of closktting, knee-length,
spandex/lycra pants and two close-fitting, short-sleved spandex shirts.
The under layer of clothes shall be worn with the lEiny/smooth side of the
fabric facing out and the over-clothes with the shmy/smooth side against
the underclothes (i.e. dull side facing out). Thdummies feet shall be fitted
with size 11 (45 European or 279mm) Oxford-style,drd-soled, work shoes
(e.g. MIL-S-13192P).

All tests specified in this Annex shall be coucted at an ambient
temperature of 22 + 3°C and a relative humidity of between 10 per cent
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and 70 per cent. The dummy and seat being testetladl be soaked at this
temperature at least three hours prior to the test.

Active elements (e.g. Active head restraint,e8t belt pretensioner) which
operate in a rear impact situation shall be in an emed condition. For each
element that requires a trigger, time to fire (TTF) should be specified by
the vehicle manufacturer.

TEST PROCEDURE

The corridors for the pulse are illustrated in Figure 9-4. The sled
acceleration shall be adjusted within the corridorsin Table 9-3 for the
complete time interval from O to 0.15s. The sled pse shall fulfil the
requirements as specified in Table 9-4.

Data processing and definitions.

Filter with CFC 60.

To ensure that low level noise does not influencéhe results, the
acceleration signal shall be filtered with a CFC60ilter. The CFCG60 filter
shall be used according to SAE J211, for sled aceedtion signals.

T definition.

The To(T ,er0) Shall be defined as the time 5.8 ms before the CBO filtered
sled acceleration reaches a 1.0g level.

Teng definition.

The time when the CFCG6O filtered sled acceleratiofor the first time is < 0Og
shall be called Eng.

Time span definition
The time span for sled pulse corridor shall be dafed as dT = Teng - To.

In order to track the trajectories of the testdummy and seat with reference
to the sled, the following dimensions shall be reoded on the test dummy
and seat at the side to be tested. All measuremerghall be taken from the
camera film plane to the reference targets and recded in mm.

All target points used for analysis shall be depttscaled to compensate for
any differences in the Y-coordinates. Compensatioshall be included in the
film analysis to taken account of parallax effectslue to sled motion relative
to the camera.
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Using a suitable "target tracking” film analysis technique, generates traces
as follows and filter these traces at [CFC30].

(a) T11 target displacement (absolute laboratoryaference)
(b) T12 target displacement (absolute laboratoryeference)
(c) TT1 target displacement (absolute laboratory eference)
(d) TT2 target displacement (absolute laboratory eference)
(e) SBU target displacement (absolute laboratoryeference)
(f) SBL target displacement (absolute laboratory eference)

OC trace shall be produced from head target T11 and12 traces. OC trace
shall be calculated as following routine.

Record the vertical distance (OCx) and horizontaldistance (OCz) from
T11 to OC.

The head angle at each time stefi{caft))shall be produced from T11 and
T12.

T11(At))-TI2(At))
T11(X(t))-TI2(X(t))

ﬁbead(f):t&'n7]

Where:

T11(X(t)) = InstantaneousT11 X position.
T11(Z(t)) = InstantaneousT11 Z position.
T12(X(t)) = InstantaneousT12 X position.
T12(Z(t)) = InstantaneousT12 Z position.

0'1ead(t) shall be generated by subtracting the initial headngle®nead initial)
from the head angle@nheadt)).

) heac(t) = eheao(t) - Bhead initial
OC trace is calculated.

OC(X(t)) = T11(X(t)) - OCx cOB' headt) + OCZSING head(t)
OC(Z(t)) = T11(Z(t)) - OCx Sin®’ headt) + OCzCOD’ head(t)

Where:
OC(X(t)) = Instantaneous OC X position.
OC(Z(t)) = Instantaneous OC Z position.

T1 trace shall be produced from neck bracket targeTT1 and TT2 traces.
T1 trace shall be calculated as following routine.
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Record the vertical distance (T1x) and horizontallistance (T1z) from TT1
to T1.

The neck bracket angle at each time ste{e(t))shall be produced from
T11l and T12.

TTHAt))-TI2(At))
TI2(X(t))-T12(X(t))

0 o (t)=tan™

Where:

TT1(X(t)) = Instantaneous TT1 X position.
TT1(Z(t)) = Instantaneous TT1 Z position.
TT2(X(t)) = Instantaneous TT2 X position.
TT2(Z(t)) = Instantaneous TT2 Z position.

0 nect) shall be generated by subtracting the initial neckbracket angle
(Bhead initiat) from the neck bracket angle@neadt)).

) neck(t) = eneck(t) - Bneck initial
T1 trace is calculated.

TL(X(1)) = T11(X(1)) - T12SiNO head(t) + Tlx COD head(t)
T1(Z(t)) = T11(Z(t)) - T1xCOB headt) + T12SING head(t)

Where:
T1(X(t)) = Instantaneous T1 X position.
T1(Z(t)) = Instantaneous T1 Z position.

OC-T1 relative displacements shall be then definedas the difference
between the OC displacement and the T1 displacement the seat back
coordinate system. OC-T1 relative displacement sHabe calculated as
following routine, for which measurement data shallbe considered for
evaluation until the point in time at which the hea rebounds from the
head restraint or at 300 ms after T-zero, whicheveoccurs first.

The seat back angle at each time ste(t)) shall be produced from SBU
and SBL target.

,  SBU(Z(t))=SBL(Z(t))
SBU (X (t))-SBL (X (t))

ﬂ SB (t):taﬁ_

Where:
SBU(X(t)) = Instantaneous SBU X position.
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SBU(Z(t)) = Instantaneous SBU Z position.
SBL(X(t)) = Instantaneous SBL X position.
SBL(Z(t)) = Instantaneous SBL Z position.

In order to make SBL the origin of the coordinate system, parallel
translation of the coordinate system shall be condited.

OCsg (X(1), Z(1)) = OC(X(t), Z(1)) - SBL(X(1), Z(1))
Tlse(X(D), Z(1) = TLX(D), Z(1)) - SBLIX(D), Z(1)

Where:
OCspL(X(1),Z(t)) = Instantaneous OC X,Z position from SH..
TlsgL (X(t),Z(t)) = Instantaneous T1 X,Z position from $BL.

0'sg(t) shall be generated by subtracting the initial sat back angle@sg initial)
from the seat back anglesg(t)).

0’ sa(t) = Bsa(t) - Osg initia

The coordinate transformation shall be conducted ecording to change of a
seat back angle.

OCsgL X'(t) = OC sp. XCOP' sp(t) + OCspLZSINO’ sp(t)
TlseL X’(t) =T1 gg XCcOH' SB(t) + Tlgg ZSING' SB(t)

Where:
OCsgL X'(t) = Instantaneous OC X position in the seat bac coordinate
system.
Tlsg. X'(t) = Instantaneous T1 X position in the seat bek coordinate
system.

The relative displacement between OC and T1 in theeat back coordinate
system (ycr1(t)) shall be derived from the difference betweenhe OC
displacement and the T1 displacement.

Doc-11(t) = OCspX'(t) — T1se X'(t)

OC-T1 relative displacement at each time step (Bcri(t)) shall be
generated by subtracting initial Doc-11(0) from Doc-t1(t).

D’ oc-11(t) = Doc-t1(t) — Doc-11(0)

Dynamic backset shall be calculated as the maximurabsolute value of
D’ ocri(t).
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Figure 9-4 Sled pulse

Table 9-3 Sled pulse acceleration corridor.

slope A slope B
time (s) acceleration (m/9 | time (s) acceleration (m/
0.004 1.053183 0.008 1.053183
0.005 1.375127 0.009 1.375127
0.006 1.74433 0.01 1.74433
0.007 2.160836 0.011 2.160836
0.008 2.62308 0.012 2.62308
0.009 3.127628 0.013 3.127628
0.01 3.669156 0.014 3.669156
0.011 4.240642 0.015 4.240642
0.012 4.833609 0.016 4.833609
0.013 5.438418 0.017 5.438418
0.014 6.044617 0.018 6.044617
0.015 6.641417 0.019 6.641417
0.016 7.218166 0.02 7.218166
0.017 7.764556 0.021 7.764556
0.018 8.270567 0.022 8.270567
max C max D
time (S) acceleration (m/9 | time (s) acceleration (m/9
0.017 11 0.027 8
0.037 11 0.027 9

19 level E

time (s) acceleration (m/9

0.1 1

0.14 1




ECE/TRANS/WP.29/GRSP/2009/15
page 56

Table 9-4 Sled pulse corridor reference point lodans.

Parameter Requirement | Limits +/- | Unit
Velocity change dv 15.65 0.80 km/h
Time span dT 91.00 3.00 ms
Mean acceleration | Amean | 47.85 4.00 m/s
Acceleration at TO | A TO 0 2.5 m/S
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Annex 10
NON-USE POSITION TEST PROCEDURE
1. PURPOSE

Procedures for folding or retracting head restrairts in all designated
seating positions equipped with head restraints, eept the driver's
designated seating position.

2. Procedures to test automatic return head restraits and demonstrate
compliance with paragraph 5.8.4.1.

The procedure is completed with the ignition switced "on", and using
a 5th percentile female Hybrid 1l test dummy in aaordance with
paragraph 2.1. of this Annex, or a human surrogatan accordance with
paragraph 2.2. of this Annex. Compliance shall bedetermined at a
temperature of 23 + 5 °C.

2.1. Use of 5th percentile Hybrid Il Dummy

2.1.1. Position the test dummy in the seat such théghe dummy's midsagittal
plane is aligned within the 15 mm of the seating ition centreline and is
parallel to a vertical plane parallel to the vehick longitudinal centreline.

2.1.2. Hold the dummy's thighs down and push rearwa on the upper torso to
maximize the dummy’s pelvic angle.

2.1.3. Place the legs as close as possible to 9Qreles to the thighs. Push
rearward on the dummy’s knees to force the pelvisnto the seat so there is
no gap between the pelvis and the seat back or uhtiontact occurs between
the back of the dummy's calves and the front of theeat cushion such that
the angle between the dummy’s thighs and legs begito change.

2.1.4. Note the position of the head restraint. Reove the dummy from the seat.
If the head restraint returns to a retracted positon upon removal of the
dummy, manually place it in the noted position. D&rmine compliance
with the height requirements of paragraph 5.6.2. byusing the test
procedures of Annex 1.

2.2. Human surrogate

A human being who weighs between 47 and 51 kg, andho is
between 140 and 150 cm tall may be used. The humaarrogate shall be
dressed in a cotton T-shirt, full length cotton trausers, and sneakers.
Specified weights and heights include clothing.
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2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

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.

Position the human in the centre of the seatith the pelvis touching the
seat back and the back against the seat back;

Verify the human’s midsagittal plane is vertal and within £ 15 mm of the
seating position centreline;

Verify the transverse distance between theiatres of the front of the knees
is 160 to 170 mm. Centre the knee separation witfespect to the seat
centreline;

If needed, extend the legs until the feet dwt contact the floor pan. The
thighs are resting on the seat cushion;

If the human contacts the roof interior movethe seat rearward until a
maximum clearance of 5 mm is achieved or the seda in the closest detent
position which does not cause human contact.

Passenger foot positioning
Place feet flat on the toe board, or

If the feet cannot be placed flat on th@é board, the feet are perpendicular
to the lower leg, and the heel is as far forward apossible and resting on
the floor pan, or

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

Passenger arm/hand positioning.

Place the human’s upper arms adjacent tohe torso with the arm
centrelines as close to a vertical longitudinal plae as possible;

Place the palms of the human in contact tithe outer part of the thighs;
Place the little fingers in contact withhte seat cushion.

Start the vehicle engine or place the ignitionin the "on" position,
whichever will turn on the suppression system, andlose all vehicle doors.
Note the position of the head restraint. Remove thhuman from the seat.
If the head restraint returns to a retracted positon upon removal of the
human, manually place it in the noted position. Drmine compliance
with the height requirements of paragraph 5.6.2. byusing the test
procedures of Annex 1
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3.1.

3.1.1.
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4.1.

4.2.
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4.2.2.

4.2.3.
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Return the ignition switch to the "off" position.
60° ROTATION EVALUATION

Procedures for the rear and front centre designatd seating positions to
demonstrate compliance with paragraph 5.8.4.2.

Place the head restraint in any position meety the requirements of
paragraph 5.6.2.2. or paragraph 5.6.2.4. or paragnah 5.6.2.6;

Mark a line on the head restraint with one md at the point of rotation.
Measure the angle or range of angles of the headsteaint reference line as
projected onto a vertical longitudinal vehicle plare;

Fold or retract the head restraint to a posion in which its minimum height
is less than that specified in paragraph 5.6.2.2.r paragraph 5.6.2.4 or
paragraph 5.6.2.6.;

Determine the minimum change in the head reaint reference line angle
as projected onto a vertical longitudinal vehicle fane from the angle or
range of angles measured in paragraph 3.1.1. of thannex.

DISCOMFORT METRIC

Procedures for the rear and front centre designatd seating positions to
demonstrate compliance with paragraph 5.8.4.3. ohts Regulation.

The HLE and S dimensions are defined in Figurd0-1 which shows a
vertical fore-aft plane passing through the R-point(i.e. at the mid point of

the designated seating position) intersecting theat cushion, seat back and
the head restraint.

Adjust the head restraint to the non-use posdn.

HLE is the distance from the R-point to thelower edge of the head
restraint measured along the torso line.

S is the minimum distance between line P angkat back, in the range
between 250 mm and 460 mm upward from R-point alonghe torso line,
measured perpendicular to the torso line.

P is a line parallel to torso line and tange to most anterior portion of head
restraint, in the range from TS to TH.

TH is the line perpendicular to the torso tie and tangent to the lower edge
of the head restraint.
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4.2.5.

5.1.

5.2.

5.3.

5.4.

TS is the line parallel to and 25 mm from TH

Torso Line

Figure 10-1.
10° TORSO REFERENCE LINE CHANGE

Procedures for the rear and front centre designatd seating positions to
demonstrate compliance with paragraph 5.8.4.4.

Place the head restraint into any position méag the requirements of
paragraph 5.6.1. of this Regulation;

Measure the torso reference line angle with éhthree-dimensional H-point
machine defined in Annex 13;

Fold or retract the head restraint to any pogion in which its minimum
height is less than that specified in paragraph 5.8. of this Regulation or in
which its backset is more than that specified in pagraph 5.6.6. of this
Regulation; and

Again measure the torso reference line angle.

Annex 1 (former)renumber as Annex 11 and amend to read:

"Annex 11
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Note ........... defined in paragraplt®&12.and2.30.0f this Regulation. "

Annex 2 (former) renumberls Annex 12 and amenaol read:

"Annex 12

= 17 RA -092439 fw

a =8 mm min

O,
vy a3

a =8 mm min

a 4| 17A | 092439 EX
33 00 1628 [5= )«

le
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- [ 17TA | 092439 g J
Y133 00 1628 [gw |«

....the09 series of amendments but Regulation No. 33 wasrsttk original form."

Annex 3 (former)renumber as Annex 13, replace all reference8-0 H-machine" as "H-point

machine" and amend to read:

"Annex 13

PROCEDURE FOR DETERMINING THE "H" POINT AND THE AGJAL TORSO ANGLE

FOR SEATING POSITIONS IN MOTOR VEHICLES

The procedure described in this annex is usedtabksh the "H" point location
and the actual torso angle for one or severalrsgatsitions in a motor vehicle
and to verify the relationship of measured datdesign specifications given by
the vehicle manufacturer./ 1

For each seating position where reference dataregeired in order to
demonstrate compliance with the provisions of tresent Regulation, all or an
appropriate selection of the following data shadl presented in the form
indicated inAppendix 3 to this annex:

the co-ordinates of the "R" point relative to tteee-dimensional reference

the design torso angle;

all indications necessary to adjust the seat {8 adjustable) to the measuring
position set out in paragra@h3. below.

1. PURPOSE
2. REQUIREMENTS
2.1 Data presentation
2.1.1.
system;
2.1.2.
2.1.3.
i

In any seating position other than front seatsenehhe "H" point cannot be

determined using the "three-dimensional 'H' poiathine" or procedures, the "R" point
indicated by the manufacturer may be taken asemenete at the discretion of the competent

authority.
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2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.2.5.

3.1.

3.2.
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Relationship between measured data and desigifispgons

The co-ordinates of the "H" point and the valuetloé actual torso angle
obtained by the procedure set out in parag@apbelow shall be compared,
respectively, with the co-ordinates of the "R" gaand the value of the design
torso angle indicated by the vehicle manufacturer.

The relative positions of the "R" point and the"'pbint and the relationship
between the design torso angle and the actual tmigte shall be considered
satisfactory for the seating position in questidié "H" point, as defined by its
co-ordinates, lies within a square of 50 mm sidgglle with horizontal and

vertical sides whose diagonals intersect at theg®tit, and if the actual torso
angle is within 5 degree of the design torso angle.

If these conditions are met, the "R" point and dlesign torso angle, shall be
used to demonstrate compliance with the provisadribis Regulation.

If the "H" point or the actual torso angle does satisfy the requirements of
paragrapl?2.2.2. above, the "H" point and the actual torso anglell sba
determined twice more (three times in all). If tlesults of two of these three
operations satisfy the requirements, the conditiohgaragrapt2.2.3. above
shall apply.

If the results of at least two of the three operet described in paragragt?.4.
above do not satisfy the requirements of paragapl2. above, or if the
verification cannot take place because the vemudmufacturer has failed to
supply information regarding the position of the""point or regarding the
design torso angle, the centroid of the three nredspoints or the average of
the three measured angles shall be used and beledgas applicable in all
cases where the "R" point or the design torso argleeferred to in this
Regulation.

PROCEDURE FOR "H" POINT AND ACTUAL TORSO ANGLE
DETERMINATION

The vehicle shall be preconditioned at the marufacs discretion, at a
temperature of 2@ 10 °C to ensure that the seat material reaches roo
temperature. If the seat to be checked has neaam bat upon, a 70 to 80 kg
person or device shall sit on the seat twice fax onnute to flex the cushion
and back. At the manufacturer's request, all ssaemblies shall remain
unloaded for a minimum period of 30 minutes prioriristallation of theH-
point machine.

The vehicle shall be at the measuring attituderddfin-paragrapB-1l—abeve
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3.3.

3.4.

3.5.

3.6.

3.7.
3.7.1.

3.7.1.1.

The seat, if it is adjustable, shall be adjusted fo the rearmost normal driving
or riding position, as indicated by the vehicle mif@acturer, taking into
consideration only the longitudinal adjustmentiud seat, excluding seat travel
used for purposes other than normal driving omgdpositions. Where other
modes of seat adjustment exist (vertical, angsleat-back, etc.) these will be
then adjusted to the position specified by the slehimanufacturer. For
suspension seats, the vertical position shall d€ellyi fixed corresponding to a
normal driving position as specified by the mantfear.

The area of the seating position contacted byHkmint machine shall be
covered by a muslin cotton, of sufficient size apgropriate texture, described
as a plain cotton fabric having 18.9 threads peTand weighing 0.228 kg/m
or knitted or non-woven fabric having equivalenaiacteristics.

If the test is run on a seat outside the vehittle, floor on which the seat is
placed shall have the same essential charactsritas the floor of the vehicle
in which the seat is intended to be used.

Place the seat and back assembly ofHRgoint machine so that the centre
plane of the occupant (C/LO) coincides with thetmmplane of theH-point
machine. At the manufacturer's request, Hhpoint machine may be moved
inboard with respect to the C/LO if the-point machine is located so far
outboard that the seat edge will not permit leagllof theH-point machine.

Attach the foot and lower leg assemblies to that g@n assembly, either
individually or by using the T-bar and lower legasibly. A line through the

"H" point sight buttons shall be parallel to th@gnd and perpendicular to the
longitudinal centre plane of the seat.

Adjust the feet and leg positions of tHepoint machine as follows:
Designated seating position: driver and outsidetfpassenger.

Both feet and leg assemblies shall be moved fatwasuch a way that the feet
take up natural positions on the floor, betweendgperating pedals if necessary.
Where possible the left foot shall be located apipnately the same distance to
the left of the centre plane of tihpoint machine as the right foot is to the
right. The spirit level verifying the transverseentation of theH-point
machine is brought to the horizontal by readjustmeh the seat pan if
necessary, or by adjusting the leg and foot assemtbwards the rear. The
line passing through the "H" point sight buttonsalshbe maintained
perpendicular to the longitudinal centre planehef $eat.

I

Tilt angle, height difference with a seat mougtisurface texture, etc.



3.7.1.2.

3.7.2.

3.7.2.1.

3.7.3.

3.8.

3.9.

3.9.1.

3.9.2.

3.10.

3.11.

3.12.
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If the left leg cannot be kept parallel to thehtigeg and the left foot cannot be
supported by the structure, move the left foot luittiis supported. The
alignment of the sight buttons shall be maintained.

Designated seating position: outboard rear

For rear seats or auxiliary seats, the legs acatéd as specified by the
manufacturer. If the feet then rest on parts efftbor which are at different
levels, the foot which first comes into contacthwiihe front seat shall serve as a
reference and the other foot shall be so arrangatdthe spirit level giving the
transverse orientation of the seat of the devideaies the horizontal.

Other designated seating positions:

The general procedure indicated in parag@ftl. above shall be followed
except that the feet shall be placed as specifygtidovehicle manufacturer.

Apply lower leg and thigh weights and level tHgoint machine.

Tilt the back pan forward against the forward seopd draw theH-point
machine away from the seat-back using the T-baepoRition theH-point
machine on the seat by one of the following methods

If the H-point machine tends to slide rearward, use the followpngcedure.
Allow the H-point machine to slide rearward until a forward horizbnt
restraining load on the T-bar is no longer requireduntil the seat pan contacts
the seat-back. If necessary, reposition the ldeger

If the H-point machine does not tend to slide rearward, use alHewing
procedure. Slide thél-point machine rearwards by applying a horizontal
rearward load to the T-bar until the seat pan aistthe seat-back (see figure 2
of appendix 1 to this annex).

Apply a 100+ 10 N load to the back and pan assembly ofHkmoint machine
at the intersection of the hip angle quadrant dmel T-bar housing. The
direction of load application shall be maintainddng a line passing by the
above intersection to a point just above the thigh housing (see Figure 2 of
Appendix 1 to this annex). Then carefully reture fack pan to the seat-back.
Care must be exercised throughout the remaindéineoprocedure to prevent
the H-point machine from sliding forward.

Install the right and left buttock weights andrthalternately, the eight torso
weights. Maintain thél-point machine level.

Tilt the back pan forward to release the tensiorine seat-back. Rock tlie
point machine from side to side throughlO degrees arc (5 degrees to each
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3.12.1.

3.12.2.

3.12.3.

3.12.4.

3.12.5.

3.13.

3.14.

3.14.1.

side of the vertical centre plane) for three congpleycles to release any
accumulated friction between the H-point machine e seat.

During the rocking action, the T-bar of th&point machine may tend to
diverge from the specified horizontal and vertiahjnment. The T-bar must
therefore be restrained by applying an approprlateral load during the
rocking motions. Care shall be exercised in hgdime T-bar and rocking the
H-point machine to ensure that no inadvertent exteriordca@ applied in a
vertical or fore and aft direction.

The feet of theH-point machine are not to be restrained or held during thi
step. If the feet change position, they shouldalbbewed to remain in that
attitude for the moment.

Carefully return the back pan to the seat-backdmtk the two spirit levels for
zero position. If any movement of the feet hasuasd during the rocking
operation of théd-point machine they must be repositioned as follows:

Alternately, lift each foot off the floor the mmum necessary amount until no
additional foot movement is obtained. During tlifting, the feet are to be free
to rotate; and no forward or lateral loads aredaapplied. When each foot is
placed back in the down position, the heel is tanbeontact with the structure
designed for this.

Check the lateral spirit level for zero positigihnecessary, apply a lateral load
to the top of the back pan sufficient to level Hi@oint machine's seat pan on
the seat.

Holding the T-bar to prevent thé-point machine from sliding forward on the
seat cushion, proceed as follows:

(@) return the back pan to the seat-back;

(b) alternately apply and release a horizontatweed load, not to exceed
25 N, to the back angle bar at a height approxipatethe centre of the torso
weights until the hip angle quadrant indicates thatable position has been
reached after load release. Care shall be exdrttsensure that no exterior
downward or lateral loads are applied to Hypoint machine. If another level
adjustment of théd-point machine is necessary, rotate the back pan forward,
re-level, and repeat the procedure from parag8ap®.

Take all measurements:

The co-ordinates of the "H" point are measuredhwiespect to the
three-dimensional reference system.
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3.14.2. The actual torso angle is read at the back angbdrgnt of theH-point
machine with the probe in its fully rearward pamiti

3.15. If a re-run of the installation of thel-point machine is desired, the seat
assembly should remain unloaded for a minimum pesio30 minutes prior to
the re-run. Théd-point machine should not be left loaded on the seat ddgem
longer than the time required to perform the test.

3.16. If the seats in the same row can be regarded atasifbench seat, identical
seats, etc.) only one "H" point and one "actuadangle” shall be determined
for each row of seats, thd-point machine described iAppendix 1 to this
annex being seated in a place regarded as repatigerfor the row. This place

shall be:
3.16.1. in the case of the front row, the driver's seat;
3.16.2. in the case of the rear row or rows, an outer.'seat

Annex 13 (New) - Appendix 1

The footnotet/, amend to read:

"*] For details of the construction of the-B3H-point machine refer to Society of
Automotive Engineers (SAE), 400 Commonwealth Drivéarrendale, Pennsylvania 15096,
United States of America.(SAE J826 1995 version) The machine corresponds to that
described in ISO Standard 6549-1999."

Paragraph 2amend to read:

"2. Lower leg segments are connected to the seatapaembly at the T-bar joining the
knees, which is a lateral extension of the adjustabigh bar. Quadrants are
incorporated in the lower leg segments to measoee langles. Shoe and foot assemblies
are calibrated to measure the foot angle. Twatdewels orient the device in space.
Body element weights are placed at the correspgncimtres of gravity to provide seat
penetration equivalent to a 76 kg male. All joiotgshe-3B H-point machine should be
checked for free movement without encounteringaeatble friction."

Figure 1 amend to read:

Figure 1 3B H-point machine elements designation

Figure 2 amend to read:

Figure 2 - Dimensions of theB H-point machine elements and load distribution

Annexes 4, 5 and 6 (formeghould be deleted.
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Insert a new Annex 14o read:

"Annex 14

TEST PROCEDURE FOR CHECKING ENERGY DISSIPATION OF SEAT BACK

INSTALLATION, TEST APPARATUS, RECORDING INSTRUME NTS
AND PROCEDURE

The seat, as mounted in the vehicle, shall be fityn secured to the test
bench with the attachment parts provided by the manfacturer, so as to
remain stationary when the impact is applied.

The seat-back, if adjustable, shall be locked inhe position specified in
paragraph 6.1.1. of this Regulation.

If the seat is fitted with a head restraint, the lead restraint shall be
mounted on the seat-back as in the vehicle.

This apparatus consists of a pendulum whogevot is supported by ball-
bearings and whose reduced mas$ at its centre of percussion is 6.8 kg.
The lower extremity of the pendulum consists of aigid headform 165 mm
in diameter whose centre is identical with the cem¢ of percussion of the

The headform shall be fitted with two accetemeters and a speed-
measuring device, all capable of measuring values ithe direction of
Recording instruments

The recording instruments used shall be such thaneasurements can be
made with the following degrees of accuracy:

1.
1.1. Setting up
1.2. Test apparatus
1.2.1.

pendulum.
1.2.2.

impact.
1.3.
1.3.1. Acceleration:
*/

The relationship of the reduced mass "mr" of peadulum to the total mass

"m" of the pendulum at a distance "a" between #mre of percussion and the axis of rotation
and at a distance "I" between the centre of graaityg the axis of rotation is given by the
formula: mr=m*1/a.



1.3.2.

1.3.3.

1.4

1.4.1.

1.4.2.
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accuracy = £ 5 per cent of the actual value;

frequency class of data channel: class 600 correspling to ISO Standard
6487 (1980);

cross-axis sensitivity = < 5 per cent of the lowegoint on the scale.

Speed:

accuracy: = 2.5 per cent of the actual value;

sensitivity: 0.5 km/h.

Time recording:

the instrumentation shall enable the action to be&ecorded throughout its
duration and readings to be made to within one on#iousandth of a
second; the beginning of the impact at the moment dirst contact between
the headform and the item being tested shall be dmtted on the recordings
used for analysing the test.

Test procedure

Tests on the seat-back

With the seat installed as indicated in paragraphl.l. of this annex, the
direction of impact from the rear towards the front shall be on a
longitudinal plane at a downwards angle of 45° fronthe vertical.

The impact points shall be selected by the testHaratory in area 1 as
defined in paragraph 6.8.1.1. of this Regulation,raf necessary in area 2 as
defined in paragraph 6.8.1.2. of this Regulation, ro surfaces exhibiting
radii of curvature less than 5 mm.

The headform shall strike the test point a& speed of 24.1 + 0.5 km/h: this
speed shall be achieved either by the mere energlypyopulsion or by using
an additional impelling device.

RESULTS

The deceleration rate shall be taken as the averagf the readings on the
two decelerometers.

EQUIVALENT PROCEDURES (see paragraph 6.9. of tt8 Regulation)
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Annex 7 (former)renumber as Annex 15 and amend to read:

"Annex 15
1.4. L essential differences in the sense of parag2aph of this Regulation, the
tests prescribed .......
21 L shall be covered with plywood boardstl® mm thick. At least ....
2.2. .... of the collision wall shall be + 30 cm;thé moment ...."

Annex 8 (former)should be deleted.

Annex 9 (former) renumber as Annex 16 and amend to read:

"Annex 16
2.1. Test of seat-backs (see figuré-1)
2.1.1.6 Seats behind .....
Figure 16-1 Positions of ......
2.2.
...... test on the seat-backs (see figlLée?)
Figure 16-2 Testing of a......
3.1 . shall be decelerated or, ..... within the arfethe graphas shown in the

Appendix, and the total velocity change......
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B. JUSTIFICATION

The global technical regulation (gtr) No. 7 on headtraints was established in the Global
Registry on 13 March 2008 (ECE/TRANS/180/Add.7)ndér the terms of the 1998 Agreement
a Contracting Party that votes in favour of essdliig a global technical regulation under
Article 6 of the Agreement is obligated to subrhi¢ technical regulation to the process used by

that Contracting Party to adopt such a technioglilegion into its own laws or regulations and
shall seek to make a final decision expeditiously.

The proposed amendment provides updates to aliresgents under the present Regulation
No. 17 with respect to head restraints on the g No. 7.

During the discussion on this gtr, it was agree@ltow Contracting Parties to introduce into

their national or regional laws alternative proaedufor use in the dynamic assessment of head
restraints (paragraph 37).

Based on this agreement, the proposed amendmehidésc the dynamic performance
requirements using the BioRID Il test dummy.



