GTR7-06-10. Rev.1

Note:

GTR 7 — Head Restraints, specifies the use of tf@ill Il dummy for the purposes
of assessing protection against whiplash assocthsedder resulting from a rear
impact. However, it was specifically drafted toyde for the introduction of an
alternative dummy for use at the discretion of h@®ntracting Parties that adopt the
gtr into their regional legislation. To this ergktdrafting of the gtr provides for the
easy insertion of the necessary text for the adtera device.

The Informal Group for Phase Il of gtr 7 is chargath developing the necessary
regulatory requirements to introduce the altermativmmy. However, with the
agreement of WP29, the informal group has statetlitthfirst objective is to agree
the use of a single dummy that would be acceptabddi Contracting Parties
therefore improving harmonisation.

This document, prepared by Japan, identifies thosas of the gtr text that require
review by the informal group. It has been prepamedhe basis of the group’s
declared objective to identify a single dummy tisedicceptable to all. If this
objective cannot be achieved the informal group mvddify the drafting
recommendations to provide for the insertion ofeosid dummy to be used as an
alternative to the Hybrid Il (leaving the curréiybrid 11l relevant text unchanged).

The development of this document will include tleeessary text for inclusion in Part
A of the proposal which will be developed in paghWith the proposal for Part B.



A. STATEMENT OF TECHNICAL RATIONALE AND JUSTIFICATON




B.

3.1.

3.2.

3.3.

3.4.

3.4.

TEXT OF THE REGULATION

PURPOSE

This regulation specifies requirements for heatraits to reduce the
frequency and severity of injuries caused 8yitive motion among the
head, the neck, and the torso.

APPLICATION / SCOPE

This regulation applies to all Category 1-1 vedsglCategory 1-2 vehicles
with a Gross Vehicle Mass of up to 4,500 kg; ante@ary 2 vehicles with
a Gross Vehicle Mass of up to 4,500 kg.

DEFINITIONS
"Adjustable head restraimheans a head restraint that is capable of

movement independent of the seatback betweensittiga positions of
adjustment intended for occupant use.

Backlight means rearward-facing window glazing locatechatrear of
the roof panel.

["HRMD Backset means the horizontal distance between the front
surface of the head restraint and the rearmost pbihe head restraint
measurement device, as measured in accordancAmvitx 4.]

['R-point Backsét means the horizontal distance between the frorfiase
of the head restraint and the rearmost point ohtral restraint
measurement device, as measured in accordancAmvitx 5.]

"Head restraifitmeans, at any designated seating position, a€elat
limits rearward displacement of a seated occuphbetsl relative to the
occupant's torso and that has a height equal goeater than 700 mm at
any point between two vertical longitudinal plapassing at 85 mm on
either side of the torso line, in any position atkset and height
adjustment, as measured in accordance with Annex 1.

1/ A contracting party may restrict application of tieguirements in its domestic

legislation if it decides that such restrictiorafgpropriate.



3.5. "Head restraint measurement device (HRMDg¢ans a separate head
shaped device used with the H-point machine wighndad form, as
defined in Annex 4, attached with sliding scaléhatback of the head for
the purpose of measuring backset.

3.6. "Three-dimensional H-point machin&i-point machine) means the
device used for the determination of "H-points" aatlal torso angles.
This device is defined in Annex 13.

3.7. "Head restraint heightneans the distance from the R-point, measured
parallel to the torso line to the top of the heastnaint on a plane normal
to the torso line.

3.8. "Intended for occupant Useeans, when used in reference to the
adjustment of a seat and head restraint, adjustpositions used by
seated occupants while the vehicle is in motiod, rast those intended
solely for the purpose of allowing ease of ingrasd egress of occupants;
access to cargo storage areas; and storage ofioatgovehicle.

3.9. "H-point means the pivot centre of the torso and thigthefH-point
machine when installed in a vehicle seat in acaordavith Annex 12.
Once determined in accordance with the procedwerited in Annex 12,
the "H" point is considered fixed in relation t@tbeat-cushion structure
and is considered to move with it when the seatljasted.

["Longitudinal plane " means a plane parallel to the median
longitudinal plane of the vehicle.](Annex11)

3.10. "R-point means a design point defined by the vehicle mastufer for
each designated seating position and establishiad@spect to the
three-dimensional reference system as defined ImgRAdl. The
R-point:

3.10.1. Establishes the rearmost normal desigmndyrior riding position of each
designated seating position in a vehicle;

3.10.2. Has coordinates established relative talésggned vehicle structure;
3.10.3. Simulates the position of the centre pofdhe human torso and thigh;

3.10.4. Is defined in Annex 12 of this regulation.

2/ The technical specifications and detailed drawwmfgdRMD, are deposited with
the Secretary General of the United Nations and Ibeagonsulted on request
at the secretariat of the UNECE, Palais des Nati@Geseva, Switzerland.
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["Top of the head restraihtneans the point on the head restraint centreline
with the greatest height.]

"Torso line means the centreline of the probe of the H-poiathine with
the probe in the fully rearward position.

"Actual torso angteneans the angle measured between a vertical line
through the H-point and the torso line using theklengle quadrant on the
H-point machine. The actual torso angle correspahéoretically to the
design torso angle.

"Design torso andleneans the angle measured between a vertical line
through the R-point and the torso line in a positihich corresponds to
the design position of the seat back establishetidyehicle
manufacturer.

GENERAL REQUIREMENTS

Whenever a range of measurements is spedifiedhead restraint shall
meet the requirement at any position of adjustrmeéanhded for occupant
use.

In each vehicle subject to the requirementhisfregulation, a head
restraint shall be provided at each front outbakesignated seating
position, conforming to either paragraph 4.2.1pamagraph 4.2.2.

The head restraint shall conform to pardggdpl., 5.2., 5.4., and 5.5. of
this regulation.

The head restraint shall conform to pardggdpl.1. through 5.1.4., 5.3,
5.4., and 5.5. of this regulation.

[For vehicles equipped with rear outboard and/ontficentre head
restraints, the head restraint shall conform tieegiparagraph 4.3.1. or
paragraph 4.3.2.

The head restraint shall conform to parawdpl.1. through 5.1.4., 5.2.,
5.4., and 5.5. of this regulation.

The head restraint shall conform to parawgg&pl.1. through 5.1.4., 5.3.,
5.4., and 5.5. of this regulation.

For vehicles equipped with rear centre heattamts, the head restraint
shall conform to either paragraph 4.4.1 or 4.4.2.

The head restraint shall conform to parawg&pl.2. through 5.1.4., 5.2,
5.4., and 5.5. of this regulation.



4.4.2.

4.5.
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5.1.

5.1.1.

5.1.1.1.

5.1.1.2.

5.1.1.3.

5.1.1.4.

The head restraint shall conform to parawgg&pl.2. through 5.1.4., 5.3,
5.4., and 5.5. of this regulation.

This regulation does not apply to auxiliargtsesuch as temporary or
folding jump seats or to side-facing or rear-factegts.]

At designated seating positions incapablesafisg the test dummy
specified in paragraph 5.3. of this regulation,dapplicable head restraint
shall conform to either paragraph 4.2.1., or 4.8t}4.4.1. of this
regulation, as appropriate.

PERFORMANCE REQUIREMENTS

Dimensional requirements

Minimum Height

General specifications

The following requirements on minimum height shedldemonstrated in
accordance with Annex 1.

Front outboard designated seating position

[The top of a head restraint located in a front otboard designated
seating position shall, except as provided in paragph 5.1.1.4. of this
regulation, have a height of:

(@) not less than 800 mm in at least one positiai head restraint]
adjustment, and

(b) not less than 750 mm in any position of headkstraint adjustment.]

Front centre designated seating posigoungped with head restraints

The top of a head restraint located in the fremtie designated seating
position shall have a height of not less than 780imany position of
adjustment, except as provided in paragraph 5.101 this regulation.

Exception

[The top of a head restraint located in a front otboard designated
seating position shall have a height of not lessah 700 mm when the
head restraint is adjusted to its lowest positionntended for occupant
use; if the interior surface of the vehicle rooflire, including the
headliner, physically prevents a head restraint, lcated in the front
designated seating position, from attaining the hght required by
paragraphs 5.1.1.2. and 5.1.1.3. of this regulation In those instances,



5.1.1.5.

5.1.1.6.

5.1.2.

5.1.3.

5.1.4.

the vertical distance between the top of the heaastraint and the
interior surface of the roofline, including the healliner, shall not
exceed 50 mm for convertibles and 25 mm for all o#r vehicles, when
the head restraint is adjusted to its highest posin intended for
occupant use.]

[Rear outboard designated seating positions eqdipf head restraints

The top of a head restraint located in a rearaartb designated seating
position shall have a height of not less than 75®imany position of
adjustment, except as provided in paragraph 5.101 #6is regulation,]

[Exception

The requirements of paragraph 5.1.1.5. of thislegpn do not apply if

the interior surface of the vehicle roofline, indilaug the headliner, or
backlight physically prevent a head restraint, fedan the rear outboard
designated seating position, from attaining theliregl height. In those
instances, the maximum vertical distance betweendp of the head
restraint and interior surface of the roofline liding the headliner, or the
backlight shall not exceed 50 mm for convertibled 25 mm for all other
vehicles, when the head restraint is adjustedstbighest position intended
for occupant use.]

Minimum width

When measured in accordance with Annex 2, thedlatedth of a head
restraint shall be not less than 85 mm on eittdsr of the torso line
(distances L and L' measured as per Annex 2).

Gaps within head restraint

If a head restraint has any gap greater than 60unem measured in
accordance with Annex 3, the maximum rearward dgghent of the
head form shall be less than 102 mm when the hesichint is tested at
that gap in accordance with Annex 6.

Gaps between head restraint and the tdpedddat back

When measured in accordance with Annex 3, theak bt be a gap
greater than 60 mm between the bottom of the hestdaint and the top of
the seat back if the head restraint can not bestetjun height.

In the case of head restraints adjustable in lhéagimore than one position
intended for occupant use, when measured in accoedaith Annex 3,
there shall not be a gap greater than 25 mm betiednottom of the
head restraint and the top of the seat back, Wwethead restraint adjusted
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to its lowest height position.

Backset requirements

General specifications

Head restraints on the front outboasigiated seating positions shall
meet the backset requirements of paragraph 5.1.5.2.

Static maximum backset requirements

For height adjustable head restrainésrequirements shall be met with
the top of the head restraint in all height possiof adjustment between
750 mm and 800 mm, inclusive. If the top of thadeestraint, in its
lowest position of adjustment, is above 800 mm réwriirements of this
regulation shall be met at that position only.

When measured in accordance with Anpéxedbackset shall not be more
than 55 mm. Based on a determination by each @dtirig Party or
regional economic integration organization, the afacturer may be
allowed the option to measure in accordance withekxrb as an
alternative, in which case the backset shall nanbee than 45 mm.

In the case of Annex 4, if the frontbmard head restraint is not attached
to the seat back, it shall not be possible to adheshead restraint such
that the backset is more than 55 mm when the se&tibclination is
positioned closer to vertical than the positioncsied in Annex 4.

The above requirements on maximum basksdl be demonstrated by
taking the arithmetic mean of 3 measurements ofxaim accordance with
Annex 4 or Annex 5.

Static performance requirements

Each head restraint shall conform to paragraphd Sthrough 5.2.4. of
this regulation.

Energy absorption

When the front surface of the head restraint igacted in accordance with
Annex 7, the deceleration of the head form shallexeeed 785 m?480g)
continuously for more than 3 milliseconds.

Adjustable head restraint height retention

When tested in accordance with Annex 8, the mashaaof the adjustable
head restraint shall not fail in such a way adltmadownward movement



of the head restraint by more than 25 mm.

5.2.3. Displacement and backset retention

5.2.3.1. General Specifications.

5.2.3.1.1. Inthe case of head restraints withdjnséable backset, the head restraint
shall conform to the displacement and backset tietenequirements of
paragraph 5.2.3.2. of this regulation. Howevesgoleon the
determination of each Contracting Party or regi@tanomic integration
organization, the manufacturer may be allowed fu\aihe displacement
requirements of paragraph 5.2.3.3. as an altemativ

5.2.3.1.2. All other head restraints shall confeonthe displacement requirements of
paragraph 5.2.3.3.

5.2.3.2. Displacement and backset retention.

5.2.3.2.1. When the head restraint is tested inpasition of backset adjustment in
accordance with Annex 6, the head form shall:

5.2.3.2.1.1. Not be displaced more than 25 mm duhe application of the initial
reference moment of 37 Nm;

5.2.3.2.1.2. Not be displaced more than 102 mmepetioularly and rearward of the
displaced extended torso line during the applicatiba 373 Nm moment
about the R-point; and

5.2.3.2.1.3. Return to within 13 mm of its initraference position after the following
sequence occurs: application of a 373 Nm momenitahe R-point;
reduction of the moment to 0 Nm; and by re-appiicabf the initial
reference load 37 Nm.

5.2.3.3. Displacement

5.2.3.3.1. When the head restraint is tested imghemost (relative to the seat)
position of horizontal adjustment (if provided)dancordance with Annex 6,
the head form shall not be displaced more thanmi®2perpendicularly
and rearward of the displaced extended torso limed the application of
a 373 Nm moment about the R-point.

5.2.4. Head restraint strength

When the head restraint is tested in accordanteAwnex 6, the load
applied to the head restraint shall reach 890 Nranwhin at 890 N for a
period of 5 seconds.



5.3. Dynamic performance reqguirements

5.3.1. [Based on a determination by each Contracting Rartggional economic
integration organization, either a Hybrid Il 5tarcentile male dummy 3
or a BioRID Il 50th percentile male dummy shallused to determine
compliance. If a Hybrid Il dummy is used, the tie@astraint shall meet
the requirements of paragraph 5.3.2. If a BioRIBummy is used, the
head restraint shall meet the requirements of papags.3.3.]

[A BioRID Il 50th percentile male dummy 3/ shall be used to
determine compliance. The head restraint shall meé¢he
requirements of paragraph 5.3.2.]

5.3.2. [Hybrid 11l Requirements]

[BioRID Il Requirements]

5.3.2.1.

[Each head restraint, when tested during forward aceleration or
deceleration of the dynamic test platform, using RiRID Il 50th
percentile male dummy3/in accordance with Annex 9, shall conform
to the requirements of paragraph 5.3.2.2.]

5.3.2.2.  [Angular rotation
Limit the maximum rearward angular rotation betwdsnhead and torso

of the 50th percentile male Hybrid Il test dummnoyl2 degrees for the
dummy in all outboard designated seating positjons;

3/ [The technical specifications and detailed drawifgdybrid 11l dummy,
corresponding to the principal dimensions of a Gf#fcentile male of the
United States of America, and the specificatiomstioadjustment for this
test are deposited with the Secretary GeneraleobUthited Nations and may
be consulted on request at the secretariat of MiEQCE, Palais des Nations,
Geneva, Switzerland.]

[The technical specifications and detailed drawingsf BioRID Il dummy,
corresponding to the principal dimensions of a 50tlpercentile male of [the United
States of America], and the specifications for itadjustment for this test are deposited
with the Secretary General of the United Nations ath may be consulted on request at

the secretariat of the UNECE, Palais des Nations,&heva, Switzerland.]



5.3.2.3. [Head injury criteria
Limit the maximum HIC15 value to 500. HIC15 isaahted as follows:
For any two points in time; aind §, during the event which are separated
by not more than a 15 millisecond time interval argere 1 is less thanyt
the head injury criterion (HIC15) is determinedngsthe resultant head
acceleration at the centre of gravity of the duniregd, 3 expressed as a
multiple of g (the acceleration of gravity) anccaculated using the
expression:

t2 2.5
HIC = adt f2-t
(tz-tl);[ } (2=t

[5.3.2.2  Evaluation Criteria
Each head restraint shall meet the requirements gfaragraphs
5.3.2.2.1 and 5.3.2.2.2 using the dummy.

5.3.2.2.1. Neck Injury Criterion (NIC)
NICmax shall not exceed [23.4].

5.3.2.2.2 Neck force and moment
Upper neck shear force (Upper Neck Fx), flexion ahextension:
FXmax shall not exceed [61.3].
Lower neck shear force (Lower Neck Fx), flexion ath extension:
FXmax shall not exceed [61.3].
Upper neck axial force (Upper Neck Fz): Fzmax shhhot exceed
[933.5].
Lower neck axial force (Lower Neck Fz): Fzmax shahot exceed
[1123.1].
Upper neck lateral axial rotation moment (Upper Nek My): My ““max
shall not exceed [31.6].
Lower neck lateral axial rotation moment (Lower Neck My): Mymax
shall not exceed [31.6 ].]
[EEVC proposal will be added]

5.3.3.  BioRID ll Requirements



5.4.

5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.4.1.

Non-use positions

A driver head restraint shall not have a-usa position.

A front outboard passenger head restraigtheaadjusted to a position at
which its height does not comply with the requiretseof paragraph
5.1.1.2. of this regulation. However, in any spoisition, the front
outboard passenger head restraint shall meet patagt4.4.1. of this
regulation.

All rear head restraints and any front e@eht&rad restraint may be adjusted
to a position at which their height does not compith the requirements

of either paragraph 5.1.1.3. or 5.1.1.5. of thgutation. However, in

any such position, the head restraint shall alsetimee additional
requirement from a set of several alternativer@gtiirements.

The set of alternative test requirements may toeachoice of the
manufacturer either paragraph 5.4.4.1., or 5.4.4r%.4.4.3. or 5.4.4.4. of
this regulation.

Based on a determination by each Contracting RPantggional economic
integration organization, the manufacturer may aksallowed to choose
paragraph 5.4.4.5. of this regulation as an alter@&o paragraphs 5.4.4.1.
through 5.4.4.4.

Alternative requirements

All of the items described in paragraphs 5.4.thdough 5.4.4.5. are
permitted as additional features.

In all designated seating positions ecedppith head restraints, except
the driver's designated seating position, the hesitlaint shall
automatically return from a non-use position taaipon in which its
minimum height is not less than that specifiedanggraph 5.1.1. of this



5.4.4.2.

5.4.4.3.

5.4.4.4.

5.4.45

regulation when a 5th percentile female Hybridédt dummy 4/is
positioned in the seat in accordance with Annex 18t the option of the
manufacturer, instead of using a 5th percentilealerrlybrid 111 test
dummy, human beings may be used as specified ieXAmhA.

4/ The technical specifications and detailed drawimigdybrid 11l dummy,
corresponding to the principal dimensions of afgtcentile female of the
United States of America, and the specificatiomstfoadjustment for this
test are deposited with the Secretary GeneraleoUttited Nations and
may be consulted on request at the secretariaed NECE, Palais des
Nations, Geneva, Switzerland.

In front centre and rear designated sg@ksitions equipped with head
restraints, the head restraint shall, when testeadtcordance with Annex
10, be capable of manually rotating either forwardearward by not less
than 60 degrees from any position of adjustmeenithed for occupant use
in which its minimum height is not less than thagafied in paragraph
5.1.1. of this regulation.

When measured in accordance with AnnexhEOower edge of the head
restraint (HLE) shall be not more than 460 mm,rmitless than 250 mm
from the R-point and the thickness (S) shall nolelss than 40 mm.

When tested in accordance with AnnexH®head restraint shall cause
the torso line angle to be at least 10 degreegrctosvertical than when
the head restraint is in any position of adjustmenthich its height is not
less than that specified in paragraph 5.1.1. afripgulation.

The head restraint shall be marked witkballin the form of a pictogram
which may include explanatory text. The label a#her provide an
indication when the head restraint is in a nonqagstion or provide
information to enable an occupant to determine hdrathe head restraint
is in a non-use position. The label shall be diyraliixed and located
such that it is clearly visible by an occupant wieatering the vehicle to
the designated seating position. Examples of plesdisigns of
pictograms are shown in Figure 1.




5.5.

6.1.

6.2.

6.3.

(a) (b)

Figure 1

Removability of head restraints

The head restraints shall not be removable withalgliberate action
distinct from any action necessary for upward hegtlaint adjustment.

TEST CONDITIONS

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

A full vehicle including at least the seabtested and all necessary seat
and head restraint equipment.

A vehicle body in white including at least seat to be tested and all
necessary seat and head restraint equipment.

[A seat equipped with its head restraint and all neessary attachment
hardware, as well as all necessary equipment for ¢hactivation of
dynamic head restraint which is triggered external to the seat.
Where manufacturer requests, a seat belt, equival¢mf that used in
the vehicle, and its anchorages may be used.

When additional support is provided by the vehiclébody structures, a
vehicle body in white including at least the seabtbe tested and all
necessary seat and head restraint equipment, as Wwas all necessary
equipment for the activation of dynamic head restrant which is
triggered externally to the seat. |
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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 paragaph 5.1.1. of
this regulation.

PROCEDURE FOR HEIGHT MEASUREMENT

Compliance with the requirements of paragraph 5.1.. of this
regulation is demonstrated by using the height measement
apparatus defined in paragraph 2.2. below.

The seat is adjusted such that its H-point coincies with the R- point;
if the seat back is adjustable, it is set at the degn seat back angle;
both of these adjustments are in accordance with ghrequirements of
paragraph 2.1. below. The height of the head resaimt is the distance
between point A and the intersection of lines AE ahFG.

Relationship between the H-point and the R-pot

When the seat is positioned in accordance to theamufacturer's
specifications, the H-point, as defined by its codinates, shall lie
within a square of 50 mm side length with horizonthand vertical sides
whose diagonals intersect at the R-point, and thectual torso angle is
within 5 degrees of the design torso angle.

If these conditions are met, the R-point anthe design torso angle are
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 theactual torso angle
are determined twice more (three times in all).  Ithe results of two of
these three operations satisfy the requirements, ¢hconditions of
paragraph 2.1.1. shall apply.

If the results of at least two of the threeperations described in
paragraph 2.1.2. do not satisfy the requirements gfaragraph 2.1. the
centroid of the three measured points or the averagof the three
measured angles is used and be regarded as applitain all cases
where the R-point or the design torso angle is refeed to in this
Annex.
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2.2.1.

2.2.2.

2.3.

2.3.1.

2.3.2.

2.3.2.1.

2.3.2.2.

2.4.

2.4.1.

2.4.2.

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

A straight edge AE. The lower point A is jiced at the R point
location in accordance with paragraph 2.1. of thi&\nnex. The line
AE is 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 &ad restraint is the
distance between point A and the intersection of thlines AE and FG.

Height measurement for front outboard head resaints

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

If adjustable, adjust the top of the head restraihto the lowest position
intended for normal use, other than any non-use pd@son described in
paragraph 5.4. of this regulation, and measure thiheight.

For front outboard head restraints that areprevented by the interior
surface of the vehicle roofline from meeting the guired height as
specified in paragraph 5.1.1.2. of this regulatiorthe requirements of
paragraph 5.1.1.4. of this regulation are assesség the following
procedure:

Adjust the head restraint to its maximum hight and measure the
clearance between the top of the head restraint arttie interior

surface of the roofline or the rear backlight, by #tempting to pass a 25
+ 0.5 mm sphere between them. In the case of conwales, the
diameter of the sphere is 50 + 0.5 mm.

Adjust the top of the head restraint to th lowest position of
adjustment intended for normal use, other than anyhon-use position
described in paragraph 5.4. of this regulation, ananeasure the height.

Height measurement for front centre and rear otboard head
restraints

If adjustable, adjust the top of the head mdraint to the lowest position
of adjustment intended for normal use, other than ay non-use
position described in paragraph 5.4. of this regultbon and measure
the height.

For head restraints that are prevented by thinterior surface of the
vehicle roofline or rear backlight from meeting therequired height as



2.4.2.1.

specified in paragraphs 5.1.1.3. or 5.1.1.5. of hregulation, the
requirements of paragraphs 5.1.1.4. and 5.1.1.6.@assessed by the
following procedure:

If adjustable, adjust the head restraintd its maximum height and
measure the clearance between the top of the heagstraint or the seat
back at all seat back angles for intended use antie interior surface
of the roofline or the rear backlight, by attempting to pass a 25 +
0.5 mm sphere between them. In the case of convéitgs, the diameter
of the sphere is 50 = 0.5 mm.

head restraint height {mm)

A i Design torso angle

Figure 1-1]
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2.2.

2.3.
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Annex 2
MINIMUM WIDTH MEASUREMENT TEST PROCEDURE
PURPOSE

The purpose of this test procedure is to dematest@mpliance with the
minimum width requirements described in paragrafhs of this
regulation.

PROCEDURE FOR WIDTH MEASUREMENT

The seat is adjusted such that its H-poimades with the R-point; if the
seat back is adjustable, it is set at the desighlsek angle; both these
adjustments are in accordance with the requirenadrgaragraph 2.1. of
Annex 1.

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

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

Measure the distance L and L', measured ipltre S1 between the
vertical longitudinal plane passing through theséoline and vertical
longitudinal planes P and P'.

s

L !
i)
r N

[~ Plane S1
Torso line ﬁ'

Trace of wvertical
median plane of seat

N v
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M )
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= )

Figure 2-1
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Annex 3
GAP MEASUREMENTTEST PROCEDURE
PURPOSE

The purpose of this test procedure is to evalaayegaps within head
restraints as well as gaps between the bottomedhdlad restraint and the
top of the seat back, in accordance with the reguents of paragraphs
5.1.3. and 5.1.4. of this regulation.

Any gaps within the head restraint are measuredjuke sphere
procedure described in paragraph 2. of this Annex.

Gaps between the bottom of the head restrainthantbp of the seat back
aremeasured using either the sphere procedure dedcniparagraphs
2.1. through 2.5. of this Annex, or, at the mantufear optionusing the
linear procedure described in paragraph 3. ofAhisex.

GAP MEASUREMENT USING A SPHERE

The seat is adjusted such that its H-poimtades with the R-point; if the
seat back is adjustable, it is set at the desightseck angle; both these
adjustments are in accordance with the requirenadrgaragraph 2.1. of
Annex 1.

The head restraint is adjusted to its loweght position and any backset
position intended for occupant use.

The area of measurement is anywhere betweerdntical longitudinal
planes passing at 85 mm on either side of the tore@nd above the top
of the seat back.

Applying a load of no more than 5 N againstdhea of measurement
specified in paragraph 2.3. above, place at185nm diameter spherical
head form against any gap such that at least twagpof contact are made
within the area.

Determine the gap dimension by measuringttiagbt line distance
between the inner edges of the two furthest com@icits, as shown in
Figures 3-1 and 3-2.

For gaps within the head restraint, if the sne@ament determined in
paragraph 2.5 of this Annex exceeds 60 mm, the@ndar to demonstrate
compliance with the requirements of paragraph 5df.ghis regulation,
the seat back displacement test procedure desdribfthex 6 is
performed, by applying to each gap, using a spbeié5 mm in diameter,



a force passing through the centre of gravity efdmallest of the sections
of the gap, along transversal planes paralleleddhso line, and
reproducing a moment of 373 Nm about the R point.

165 mm dia.

A —m Section A-A

Figure 3-1 - Measurement of a vertical gap "a".
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Section A-A

Figure 3-2 - Measurement of a horizontal gap "a".
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3.2.

3.3.

3.3.1.

3.3.2.

3.3.3.

LINEAR MEASUREMENT OF GAP

The seat is adjusted such that its H-poimades with the R-point; if the
seat back is adjustable, it is set at the desighlsek angle; both these
adjustments are in accordance with the requirenadrgaragraph 2.1. of
Annex 1.

The head restraint is adjusted to its lowegght position and any backset
position intended for occupant use.

The gap between the bottom of the head rastaad the top of the seat is
measured as the perpendicular distance betweepdratiel planes,
described as follows (see Figure 3-3).

Each plane is perpendicular to the desiggotine.

One of the planes is tangent to the bottbtheohead restraint.

The other plane is tangent to the top okta back.

Figure 3-3



Annex 4

BACKSET MEASUREMENT TEST PROCEDURE USING THE HRMDBMHOD

1.

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

PURPOSE

Demonstrate compliance with paragraph 5.1.5.2nbgsuring the backset
using the H-point as the reference point.

PROCEDURE FOR BACKSET MEASUREMENT USING H-POINXB
THE REFERENCE POINT

Demonstrate compliance with paragraph 5.1.5.2nbgsuring the backset
of the head restraint using the three-dimensionpbldt machine, defined
in Annex 13, and the HRMD (Figure 4-1). This prdagee uses the
H-point as the reference point.

The test vehicle is levelled using the dolb(fsont to rear level) and
centre luggage compartment (side to side levelgi@sence points.

The test vehicle is preconditioned at a teatpee of 20 °C £ 10 °C to
ensure that the seat material reaches room teraperat

Remove the head room probe from the three+Boeal H-point machine
and install the two washers (supplied with the HRNiDthe spaces
remaining on the H-point pivot.

Set up the seat as described in Annex 12gmgyh 3.3. If the seat back
is adjustable, it is set at an initial inclinatiposition closest to design
angle as measured by the three-dimensional H-puachine. If there is
more than one inclination position closest to desiggle, set the seat back
inclination to the position closest to and rearwafrthe design angle.

Set up the H-point machine as described ineikri2, paragraphs 3.4.
through 3.10.

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

Install the right and left buttock weightsstall four of the torso weights
used in Annex 12, paragraph 3.11., and the twetafiRMD chest
weights; alternating left to right. The HRMD toraeights are installed
last and with the flat side down. Maintain H-paim&chine level.

Confirm the actual torso angle is £1° of tlesign torso angle by placing
an inclinometer on the lower brace of the torsoghvehangers. If the
measured angle is outside this range, if possiljlesathe seat back angle



2.9.

2.10.

2.11.

2.12.

to be +1° of the design seat back angle. If ansdjant is made, remove
the buttock and torso weights and repeat the si@pi®ined in paragraphs
3.9. through 3.10. of Annex 12, along with stepsg@scribed in
paragraphs 2.6. and 2.7. of this Annex until theadorso angle is £1° of
the design seat back angle.

Perform the steps contained in paragraph 8fl@nnex 12.
Attach the HRMD to the three-dimensional Hapaachine.

Confirm the actual torso angle remained #aflthe design seat back angle
by placing an inclinometer on the lower brace eftibrso weight hangers.
If the actual torso angle is outside this rangppgsible carefully adjust
the seat back angle to be + 1° of the design sezt &ngle. If the legs and
seat pan of the three-dimensional H-point machioeenduring this
procedure, remove the HRMD, the buttock and torsmlts, and repeat
the steps contained in paragraphs 3.9. through 8fJAnnex 12, along
with steps as described in paragraphs 2.6. thr@ugh of this Annex until
the actual torso angle is +1° of the design seck bagle.

Level the HRMD and extend the sliding scaldhe back of the head until
it contacts the head restraint. Confirm that tredests positioned laterally
within 15 mm of the torso line and take the backseasurement.
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Annex 5

BACKSET MEASUREMENT TEST PROCEDURE USING THE R-PAIN

2.1.

2.1.1.

2.1.2.

2.2.

2.2.1.

2.2.2.

2.2.3.

METHOD
PURPOSE

Demonstrate compliance with paragraph 5.1.5.2nbgsuring the backset
using the R-point as the reference point.

PROCEDURE FOR BACKSET MEASUREMENT USING R-POINS
THE REFERENCE POINT

Demonstrate compliance with paragraph 5.1.5.2nbgsuring the backset
of the head restraint using the backset measureappatratus defined in
paragraph 2.1. of this Annex and the following @auares:

Backset measuring apparatus

The backset measurement apparatus consists dfipae 5-2):

A straight edge (lower arm) AB. The loweir A is placed at the R
point location. Point B is located at a distant&@}.5 mm from the R
point. The line AB is 2.6 degrees forward of tlesidn torso angle.

A vertical straight edge (upper arm) BC. inP@ is located at a distance
of 203 mm vertically up from point B.

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

Relationship between the H-point and theoRtp

When the seat is positioned in accordance to gneufacturer's
specifications, the H-point, as defined by its cdhaates, shall lie within a
square of 50 mm side length with horizontal andivar sides whose
diagonals intersect at the R-point, and the a¢turab angle is within 5
degree of the design torso angle.

If these conditions are met, the R-point threddesign torso angle are used
to demonstrate compliance with the provisions sageaph 5.1.5.2. of this
regulation.

If the H-point or the actual torso anglesinet satisfy the requirements of
paragraph 2.2.1., the H-point and the actual targge are determined
twice more (three times in all). If the resultswb of these three
operations satisfy the requirements, the condit@nsaragraph 2.2.2. shall



2.2.4.

2.3.

2.4,

2.5.

2.6.

2.7.

apply.

If the results of at least two of the thoperations described in
paragraph 2.2.3. do not satisfy the requiremenpacdgraph 2.2.1. the
centroid of the three measured points or the aeeshthe three measured
angles is used and be regarded as applicable ¢asdk where the R-point
or the design torso angle is referred to in thisién

Adjust the seat back to its design angle.

Adjust the front head restraint so that ifsiat any height between and
inclusive of 750 mm and 800 mm. If the lowest gositof adjustment is
above 800mm, adjust the head restraint to thatdop@sition of
adjustment.

In the case of head restraint with adjustbhlkset, adjust the head
restraint at the most rearward position, suchtti@abackset is in the
maximum position.

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

Measure the distance CD. The backset is #esored distance CD
minus 71 mm.

of

203 mm

Figure 5-2
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2.2.

2.3.

Annex 6

DISPLACEMENT, BACKSET RETENTION, AND STRENGTH TEST

PROCEDURE
PURPOSE

Demonstrate compliance with the displacement requents of paragraph
5.1.3. of this regulation with paragraph 2. of tAimex.

Demonstrate compliance with the displacement requents of paragraph
5.2.3.3. of this regulation with paragraph 2. a$ thnnex.

Demonstrate compliance with the displacement aa#idet retention
requirements of paragraph 5.2.3.2. of this regutatvith paragraph 3. of
this Annex.

Demonstrate compliance with the strength requirgmef paragraph
5.2.4. of this regulation with paragraph 4. of tAimex.

PROCEDURE FOR DISPLACEMENT

The load vectors that generate moment on the fesaichint are initially
contained in a vertical plane parallel to the waitiongitudinal zero plane.

Seat set-up

If the seat back is adjustable, it is adjusted position specified by the
vehicle manufacturer. If there is more than orination position
closest to the position specified by the manufaetiget the seat back
inclination to the position closest to and rearwairthe manufacturer
specified position. If the head restraint positi®independent of the seat
back inclination position, compliance is determiaé seat back
inclination position specified by the manufactureAdjust the head
restraint to the highest position of vertical athusnt intended for
occupant use. Adjust the head restraint to thenest (relative to the
seat) position of horizontal adjustment backsettjpms

In the seat, place a test device having, wieemed laterally, the back pan
dimensions and torso line (vertical centre line)haf three dimensional
H-point machine, as specified in Annex 13, with lead room probe in
the full back position.

Establish the displaced torso line by creasimgarward moment

of 373+ 7.5 Nm about the R-point by applying a force te sikeat back
through the back pan at the rate of 2.5 Nm/secor8¥ 13 Nm/second.
The initial location on the back pan of the monmgerierating force vector



2.4.

2.5.

2.6.

3.1.

3.2.

3.3.

3.4.

has a height of 290 mm13 mm. Apply the force vector normal to the
torso line and maintain it within 2 degrees of dical plane parallel to the
vehicle vertical longitudinal zero plane. Consirtie back pan to rotate
about the R-point. Rotate the force vector digettvith the back pan.

Maintain the position of the back pan as distadd in paragraph 2.3. of
this Annex. Using a 165 2 mm diameter spherical head form, establish
the head form initial reference position by applyiperpendicular to the
displaced torso line, a rearward initial load & sieat centreline at a height
65+ 3 mm below the top of the head restraint that pritiduce a 373 Nm
moment about the R-point.  After maintaining thisment for 5 seconds,
measure the rearward displacement of the headdaring the application
of the load.

When determining the rearward displacemenhéad restraints at a gap
greater than 60 mm in accordance with paragrapB.5o1this regulation,
the load of paragraph 2.4. of this Annex is appliedugh the centre of
gravity of the smallest of the sections of the gdpng transversal planes
parallel to the torso line.

If the presence of gaps prevents the apphicati the force, as described
in paragraph 2.4. of this Annex at 65 + 3 mm fréma top of the head
restraint, the distance may be reduced so thaxiseof the force passes
through the centre line of the frame element nedaoethe gap.

PROCEDURES FOR BACKSET RETENTION AND DISPLACEMEN

If the seat back is adjustable, it is adjustea position specified by the
vehicle manufacturer. If there is more than orination position
closest to the position specified by the manufaetiget the seat back
inclination to the position closest to and rearwairthe manufacturer
specified position. If the head restraint positi®independent of the seat
back inclination position, compliance is determiaé seat back
inclination position specified by the manufactureAdjust the head
restraint to the highest position of vertical athusnt intended for
occupant use.

Adjust the head restraint to any backset jposit

In the seat, place a test device having thk pan dimensions and torso
line (vertical centre line), when viewed laterallyjith the head room probe
in the full back position, of the three-dimensiokapoint machine.

Establish the displaced torso line by creasimgarward moment
of 373+ 7.5 Nm about the R-point by applying a force te sikeat back
through the back pan at the rate between 2.5 Noriseand 37.3
Nm/second. The initial location on the back pathefmoment



3.5

3.6.

3.7.

3.8.

generating force vector has a height of 290 mb3 mm. Apply the
force vector normal to the torso line and maintawmithin 2 degrees of a
vertical plane parallel to the vehicle vertical ditndinal zero plane.
Constrain the back pan to rotate about the R-poiRbtate the force
vector direction with the back pan.

Maintain the position of the back pan as eihbét in paragraph 3.4. of
this Annex. Using a 1652 mm diameter spherical head form, establish
the head form initial reference position by applyiperpendicular to the
displaced torso line, a rearward initial load & sieat centreline at a height
65+ 3 mm below the top of the head restraint that pntiduce a 37 Nm
moment about the R-point. Measure the rearwamatiement of the
head form during the application of the load.

If the presence of gaps prevents the apphcatf the forces, as described
in paragraph 3.5. of this Annex at 65 + 3 mm fréma top of the head
restraint, the distance may be reduced so thaixiseof the force passes
through the centre line of the frame element nedaoethe gap.

Increase the initial load at the rate of 2rb/decond to 37.3 Nm/second
until a 373 Nm moment about the R-point is producedlaintain the load
level producing that moment for not less than ®rds and then measure
the rearward displacement of the head form reldtwbe displaced torso
line.

Reduce the load at the rate of 2.5 Nm/secold 3 Nm/second until O
Nm. Wait 10 minutes. Re-load to 37 Nm about thgdit. While
maintaining the load level producing that momergasure the rearward
displacement of the head form position with respedts initial reference
position.

STRENGTH
Increase the load specified in paragraph 2.6acagraph 3.8. of this

Annex at the rate between 5 N/second and 200 Nisetooat least 890 N
and maintain the applied load for not less thaacdosds.



3.1.

3.1.1.

3.1.2.

3.2.

Annex 7

ENERGY ABSORPTION TEST PROCEDURE
PURPOSE

Evaluate the energy absorption ability of the hessdraint by
demonstrating compliance with paragraph 5.2.1hisfriegulation in
accordance with this Annex.

SEAT SET-UP

The seat is either mounted in the vehicle or fyrsgcured to the test
bench, as mounted in the vehicle with the attacliparis provided by the
manufacturer, so as to remain stationary whennipact is applied. The
seat-back, if adjustable, is locked in the desigsitppn specified by the
vehicle manufacturer. If the seat is fitted withesad restraint, the head
restraint is mounted on the seat-back as in thekeWhere the head
restraint is separate, it is secured to the patie¥ehicle structure to
which it is normally attached.

PROCEDURES FOR ENERGY ABSORPTION

The adjustable head restraints are measured iheight and backset
position of adjustment.

Test equipment

Use an impactor with a semispherical head fuf a 165+ 2 mm
diameter. The head form and associated base hawalasined mass such
that at a speed of not more than 24.1 km/h atithe of impact an energy
of 152 Joule will be reached.

Instrument the impactor with an accelerasensing device whose output
is recorded in a data channel that conforms taabairements for a 600
Hz channel class filter as specified in ISO Stadd&87 (2002). The
axis of the acceleration-sensing device coincidés thhe geometric center
of the head form and the direction of impact. Asaiernative the
impactor can be equipped with 2 accelerometerdrsgnsthe direction of
impact and placed symmetrically in comparison sogbometric centre of
the spherical head form. In this case the deceberaate is taken as the
simultaneous average of the readings on the twelexneters.

Accuracy of the test equipment

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



3.2.1.

3.2.2.

3.2.3.

3.3.

3.3.1.

3.3.2.

Acceleration:

Accuracy = + 5 per cent of the actual value;
Cross-axis sensitivity = < 5 per cent of the loiymsint 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 todserded throughout its
duration and readings to be made to within onetbonasandth of a
second; the beginning of the impact at the momgfitsd contact between
the head form and the item being tested is detemtdtie recordings used
for analyzing the test.

Test procedure

Propel the impactor toward the head regtraiAt the time of impact, the
longitudinal axis of the impactor is within + 2 degs of being horizontal
and parallel to the vehicle longitudinal axis ahd impactor speed is not
more than 24.1 km/h.

Impact the front surface of the head ra#ti any point with a height
greater than 635 mm from the R-point and withinstashce of the head
restraint vertical centre line of 70 mm and measiueeacceleration.
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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.
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2.3.

Annex 8
HEIGHT RETENTION TEST PROCEDURE
PURPOSE

Demonstrate compliance with the height retenteaquirements of
paragraph 5.2.2. of this regulation in accordanitke this Annex.

PROCEDURES FOR HEIGHT RETENTION
Seat set-up

Adjust the adjustable head restraint so thabjisg at any of the following
height positions at any backset position:

For front outboard designated seating mossti

The highest position; and

Not less than, but closest to 800 mm

For rear outboard and front centre desighsgating positions

The highest position; and

Not less than, but closest to 750 mm.

For rear centre designated seating position

The highest position; and

Not less than, but closest to 700 mm.

Orient a cylindrical test device having a 365 mm diameter in plane
view (perpendicular to the axis of revolution), an@i52 mm length in
profile (through the axis of revolution), such thiag axis of the revolution
is horizontal and in the longitudinal vertical ptatnrough the vertical
longitudinal zero plane of the head restraint. itRwsthe midpoint of the
bottom surface of the cylinder in contact with bead restraint.
Establish initial reference position by apptya vertical downward load
of 50 + 1 N at a rate of 250 £ 50 N/minute. Detem@rthe reference

position after 5 seconds at this load. Mark atiahieference position
for the head restraint.



2.4,

2.5.

2.6.

2.7.

2.8.

2.9.

Measure the vertical distance between thedop@int on the underside of
the head restraint and the top of the seat baek.{aragraph 2.9. of this
Annex)

Increase the load at the rate of 25D 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 thwtiload is completely
removed. Maintain this condition for no more thao minutes.
Increase the load at a rate of 250 + 50 N/minutOtee 1 N and, after

5 seconds at this load, determine the positioh®@tylindrical device with
respect to its initial reference position.

Repeat the measurement of the vertical distemeasured between the
lowest point on the underside of the head restemdtthe top of the seat
back. (see paragraph 2.9. of this Annex)

Compare the measurements from paragrapharti®.7. of this Annex.
The difference is the measurement required to cpmjth paragraph
5.2.2. of this regulation.

If the design of the head restraint is suel ithis not possible to measure
to the top of the seat then the vertical measurémeaken by marking a
horizontal line across the front of the seat badkast 25 mm below the
lowest point of the head restraint and the measeiném taken from this
line to the underside of the head restraint.
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Annex 9
DYNAMIC PERFORMANCE TEST PROCEDURE
PURPOSE

[Demonstrate compliance with paragraph 5.3. in atanace with this
Annex, using a 50th percentile male Hybrid Il tdammy.]

[Demonstrate compliance with paragraph 6f3his Regulationin
accordance with this Annex, using a 50th percenid¢eBioRID Il test
dummyj]

TEST EQUIPMENT

An acceleration or deceleration test sled

50th percentile male test dummy

[Hybrid [1I]  [BioRID II]
[Three accelerometers are in the head cavity tsarearthogonal
accelerations at the centre of gravity of the hesgembly. The three
accelerometers are mounted in an orthogonal aarad/the intersection of
the planes containing the sensitivity axis of tieeé sensors will be the
origin of the array.]

[Equipment for measuring the head to torsgeg]

[Equipment for measuring and recording slecklerations.]

[Spine Curvature Check
With the pelvis adapter plate placed on a level stace, the spine
stature shall meet the specifications defined in Tde 9-1 and Figure

9-1. The curvature check shall be performed afteevery 15 tests and
all measurements shall be recorded and fully docunméed.

Table 9-1 BIoRID lIg spine curvature specificatios

Measurement Specification
Angle of occipital interface plate relative to horizontal 29.5+0.5 degrees
Angle of T2 vertebra relative to horizontal 37.0£0.5 degrees
Angle of neck plate (lateral) 0+0.5 degrees
H-point indicator to occipital condyle pin (horizontal) 156+5mm
H-point indicator to occipital condyle pin (vertical) 609+5mm
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Figure 9-1 Spine curvature check

2.2.1.2 Calibration

The properties of each part of the dummy shall bgerified using
BioRID Il User’'s Manual (29 July 2008) and shall caform to its
specifications.]

3. PROCEDURES FOR TEST SET-UP

3.1. Mount the vehicle on a dynamic test platform sa tha vertical
longitudinal zero plane of the vehicle is paraitethe direction of the test
platform travel and so that movement between tise béthe vehicle and
the test platform is prevented. Instrument thé&f@lan with an
accelerometer and data processing system. Po#igasccelerometer
sensitive axis parallel to the direction of tesitfdrm travel.

[3.1. Mount the seat, including all of its adjustmat mechanisms and
hardware that normally connects it to the vehicle lbor and toe board
which consists of a horizontal section and a secti@riented 45 from
the horizontal, or vehicle body in white as appropiate according to
paragraph 6 of this regulation on a dynamic test @tform so that the
seat’s orientation relative to the horizontal is tle same as it would be
in its vehicle and so that movement between the atthment hardware
and the test platform is prevented. The gap betweehe front of the
seat and rear of the toe board shall be no more timal00 mm.
Instrument the platform with an accelerometer aaia ¢hrocessing system.



Position the accelerometer sensitive axis paraléie direction of test
platform travell

3.2. [Remove the tires, wheels, fluids, and alleaused components.  Rigidly
secure the engine, transmission, axles, exhauginsysehicle frame and
any other vehicle component necessary to assuralthpints on the
acceleration vs. time plot measured by an acceletemon the dynamic
test platform fall within the corridor describedkigure 9-1 and Table
9-1]

3.3. [Place any moveable windows in the fully opesition.]

3.4, Seat Adjustment

[3.2.] Seat Adjustment

[3.2.1. For each seat to be tested, if the seat Bds adjustable, it shall be set

to its design angle.]

[3.2.2.

Using any control that primarily moves the entieatsvertically, place the
seat in themid height position. Using any control that primarily moves
the entire seat in the fore and aft directionsg@lde seat midway between
themost forward and most rearward position. If an adjustment
position does not exist midway betwe@nsepositions, the closest
adjustment position to the rear of the midpainall be used.]




[3.2.3.

If the seat cushion adjusts independently of tla Isack, position the seat
cushion such that the highest H-point positiorcisieved with respect to
the seat back, measured by three-dimensional H-p@chine as
specified in Annex 13. If the specified positidrttee H-point can be
achieved with a range of seat cushion inclinatiogies, adjust the seat
inclination such that the most forward part of feat cushion is at its
lowest position with respect to the most rearwad.p Side bolsters

shall be set to the widest position. Arm rests shde set in the

stowed position.]

[3.2.4.

If the head restraint is adjustable, adjust theotfoihe head restraint to a
position midway between the lowest position of atipnent and the
highest position of adjustment. If an adjustmesgifion midway
between the lowest and the highest position doesxist, adjust the head
restraint to the positiodetermined by the next process. If a hard
locking position exists within 10 mm vertically upwards from the
geometric mid-position, this shall be the test poson. If no hard
locking position exists within 10 mm vertically upwards from the
geometric mid-position then the next hard locking psition down shall
be the test position. When the head restraint haslacking fore-aft
adjustment, it shall be in the midpoint. If non-lacking, the head
restraint shall be tilted fully rearward.]

[horizontal

[3.2.5. Adjustable lumbar supporshall bepositioned so that the lumbar support
is in its lowest retracted or deflated positipn.

3.5, Seat Belt Adjustment

[3.3. Seat Belt Adjustment




idnoint ]
When using the seat beltprior to placing the seat belt around the test
dummy, fully extend the webbing from the seat betitactor(s) and release
it three times to remove slack. If an upper adijblgt seat belt turning
loop (adjustable seat belt D-ring anchorage) exmége it in the
adjustment position closest to the mid-positiorf. anl adjustment position
does not exist midway between the highest and lopastion, the closest
adjustment position above the midpashiall beused.]

3.6, Dress and adjust each test dummy as follows:

[3.4.

3.7.

[3.5.

3.5.1

3.7.1.

Dress and adjust each test dummy as follows:

[Each test dummy is clothed in a form fitting cotsiretch short sleeve
shirt with above-the-elbow sleeves and above-tteelength pants. The
mass of the shirt or pants shall not exceed 0.0€aloty. Each foot of the
test dummy is equipped with a size 11XW shoe wimoass is 0.51 + 0.09
kg. Limb joints are set at 1g, barely restrainiing weight of the limb
when extended horizontally. Leg joints are adjustéd the torso in the
supine position.]

The dummy shall be dressed with two pairs of closktting,
knee-length, spandex/lycra pants and two close-fittg, short-sleeved
spandex shirts. The under layer of clothes shalldoworn with the
shiny/smooth side of the fabric facing out and thever-clothes with
the shiny/smooth side against the underclothes (i.dull side facing
out). The dummies feet shall be fitted with sizell(45 European or
279mm) Oxford-style, hard-soled, work shoes (e.g. M-S-13192P).]

Hybrid Il Test dummy positioning procedure

Place a test dummy at each designated seatinggoosduipped with a
head restraint.]

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 mee=iion the H-Point
machine fitted with HRMD (see Annex 4).

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

[Head

The transverse instrumentation platform of thedhedevel within 1/2
degree. To level the head of the test dummy, theWog sequence is



3.7.2.

3.7.2.1.

3.7.2.2.

3.7.2.3.

3.7.2.4.

3.7.3.

followed. First, adjust the position of the H-pioid to level the
transverse instrumentation platform of the heatheftest dummy. If the
transverse instrumentation platform of the heagliiisnot level, then
adjust the pelvic angle of the test dummy. Iftila@sverse
instrumentation platform of the head is still n®tél, then adjust the neck
bracket of the dummy the minimum amount necessary the
non-adjusted "0" setting to ensure that the trarsevmstrumentation
platform of the head is horizontal within 1/2 degre The test dummy
remains within the limits specified in after any adjustment of the neck
bracket.

Upper arms and hands
Position each test dummy as specified below:

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

The passenger's upper arms are in comiidcthe seat back and the sides
of the torso.

The palms of the drivers test dummy am@intact with the outer part of
the steering wheel rim at the rim's horizontal cefine. The thumbs are
over the steering wheel rim and are lightly tapethe steering wheel rim
so that if the hand of the test dummy is pushedaugwy a force of not
less than 0.91 kg and not more than 2.27 kg, the ¢hall release the hand
from the steering wheel rim.

The palms of the passenger test dummiy aantact with the outside of
the thigh. The little finger is in contact with teeat cushion.

Upper Torso

Position each test dummy such that the upper t@sts against the seat
back. The midsagittal plane of the dummy is aldgnéhin 15 mm of
the head restraint centreline. If the midsagptahe of the dummy
cannot be aligned within 15 mm of the head resti@ntreline then align
the midsagittal plane of the dummy as close asilples® the head
restraint centreline.

1/[The H-points of the driver and passenger test d@sishall coincide within 12.5

mm in the vertical dimension and 12.5 mm in thdzwortal dimension of a
point 6.25 mm below the position of the H-pointatetined by using the
equipment and procedures specified in except kealeingth of the lower leg
and thigh segments of the H-point machine shafidyested to 414 mm and
401 mm, respectively.]



3.7.4.

3.7.5.

3.7.6.

3.7.7.

3.7.7.1.

3.7.7.1.1.

3.7.7.1.2.

Lower Torso

The H-points of the driver and passenger test dsishall coincide
within 12.5 mm in the vertical dimension and 12.&1m the horizontal
dimension of a point 6.25 mm below the positiohaf H-point
determined by the manikin defined in Annexes 12 Had

Pelvic Angle

As determined using the pelvic angle gage whighsgerted into the
H-point gauging hole of the dummy, the angle meagimom the
horizontal on the 76 mm flat surface of the gagg2i$ + 2.5 degrees.

Legs
Position each test dummy as follows:

The upper legs of the driver and passenger testrdes shall rest against
the seat cushion to the extent permitted by plac¢wiehe feet. The
initial distance between the outboard knee cldaisge surfaces is 269
mm. To the extent practicable, the left leg of dneer dummy and both
legs of the passenger dummy are in vertical lodgial planes. To the
extent practicable, the right leg of the driver dayns in a vertical plane.
Final adjustment to accommodate the placementebfifievarious
passenger compartment configurations is permitted.

Feet
Driver's position

If the vehicle has an adjustable acattar pedal, adjust it to the full
forward position. Rest the right foot of the tdatnmy on the
undepressed accelerator pedal with the rearmaost pbihe heel on the
floor pan in the plane of the pedal. If the foahnot be placed on the
accelerator pedal, set it initially perpendicutathe lowest leg and then
place it as far forward as possible in the directbthe pedal centreline
with the rearmost point of the heel resting onftber pan. If the vehicle
has an adjustable accelerator pedal and the wglhid not touching the
accelerator pedal when positioned as above, mavpdtial rearward until
it touches the right foot. If the accelerator pestal does not touch the
foot in the full rearward position, leave the peiaihat position.

Place the left foot on the toeboard withrearmost point of the heel
resting on the floor pan as close as possibledg@tint of intersection of
the planes described by the toeboard and the flaoerand not on the
wheelwell projection. If the foot cannot be pamited on the toeboard,



3.7.7.2.

3.7.7.2.1.

3.7.7.2.2.

3.7.7.3.

[3.5.2.

3.5.3.

3.5.4.

3.5.5.

set it initially perpendicular to the lower leg apidce it as far forward as
possible with the heel resting on the floor parf.nelcessary to avoid
contact with the vehicle's brake or clutch pedathte the test dummy's left
foot about the lower leg. If there is still ped#erference, rotate the left
leg outboard about the hip the minimum distances&ary to avoid the
pedal interference. For vehicles with a foot that does not elevate the
left foot above the level of the right foot, plabe left foot on the foot rest
so that the upper and lower leg centrelines fa#l wertical plane.

Front Passenger's position
Vehicles with a flat floor pan/toeboard

Place the right and left feet on the vehicle'®taed with the heels resting
on the floor pan as close as possible to the ie¢&mn point with the
toeboard. If the feet cannot be placed flat ontdledoard, set them
perpendicular to the lower leg centrelines andethem as far forward as
possible with the heels resting on the floor pan.

Vehicles with wheelhouse projectionpassenger compartment

Place the right and left feet in the well of theof pan/toeboard and not on
the wheelhouse projection. If the feet cannot laegd flat on the
toeboard, initially set them perpendicular to theér leg centrelines and
then place them as far forward as possible witth#weds resting on the
floor pan.

Rear Passenger's position

Position each test dummy as specified in parag2apfi.2. of this Annex,
except that feet of the test dummy are placedfiahe floorpan and
beneath the front seat as far forward as possitth®ut front seat
interference. If necessary, the distance betweekihees can be changed
in order to place the feet beneath the seat.]

Place the seat belt across the dummy andtkoas normal.

Align the test dummy’s midsagittal plane wh the centerline of the
seat.

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

Adjust the pelvis angle to the actual torsangle recorded by the
procedure specified in paragraph 3.5.1 plus 1.5 £2 degrees.



3.5.6.

3.5.7.

3.5.8.

3.5.9.

3.5.10.

3.5.11.

3.5.11.1.

Position the test dummy’s h-point 20 + 10 miiorward and 0 = 10 mm
vertically of the h-point location measured under he condition
specified in paragraph 2.12 of annex 4, while keepg the pelvis angle
within the range specified in paragraph 3.5.5.

Adjust the spacing of the legs so that thewmtreline of the knees and
ankles is 200 mm(£10 mm) apart and ensure that thenees are level.

Adjust the test dummy’s feet and/or the horontal position of the
adjustable toe board so that the heel of the testuthmy’s shoe is
resting on the heel surface. The tip of the shoéall rest on the toe
pan between 230 mm and 270 mm from the intersectiaof the heel
surface and toe board, as measured along the suraof the toe board
(see figure 9-2).

——— — e ——

Figure 9-2 proper po_sitioning 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 upparms shall contact
the seatback, and the elbows shall be bent so tithe small fingers of
both hands are in contact with the top of the vehle seat cushion with
the palms facing the dummy’s thighs.

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

Measure the test dummy reference backsethieh is the horizontal
distance between the rearmost point on the head aride same
identifiable location on the head restraint. Compee the test dummy
reference backset with the hrmd backset obtained bihe procedure
specified in paragraph 2.12 of annex 4.

If the test dummy reference backset isftBrent by more than £ 2 mm
from the hrmd backset, obtained by the procedure sgcified in
paragraph 2.12 of annex 4, plus 15 mm, then do tHellowing:

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



3.5.11.1.2.

3.5.12.

3.6

3.6.1.

3.6.1.1.

3.6.1.2.

3.6.1.3.

meet the backset requirement.

If the backset cannot be brought closty the test dummy reference
backset plus 15£2mm by paragraph 3.5.11.1.1 of thisnex, adjust
the pelvis angle and H-point position within theirrespective tolerance
bands giving priority to use the pelvis angle toleance. In this case
begin at paragraph 3.5.5 of this Annex and adjustite test dummy
position accordingly.

Remove the slack from the lap section ofdtwebbing until it is resting
gently around the pelvis of the dummy. Only minimaforce shall be
applied to the webbing when removing the slack. Téaroute of the
lap belt shall be as natural as possible and shdde above the pelvic
angle gauge.

Adjustment of the dummy extremities
Arms

Extend the complete arm laterally outwardo a horizontal position.
Twist the arm so the elbow cannot rotate downward. Tighten the
shoulder yoke clevis bolt so the arm is suspendet .

Rotate the complete arm assembly so it pts forward and is
horizontal. Twist the arm so the elbow cannot rotee downward.
Adjust the shoulder yoke rotation bolt so the arm$ suspended at 1g.

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



3.6.1.4. Reposition the arm so it points forward ashis horizontal. Twist the
lower arm at the elbow, so the lower arm can pivodownward to
vertical. Adjust the elbow pivot bolt through acces holes in the
lower arm flesh at the elbow to hold the lower arnsuspended at 1g.

3.6.1.5. Extend the arm and twist the palm so it faes down. Adjust the wrist
pivot bolt at the base of the hand so it is susperd at 1g.

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

3.6.1.7. Repeat the procedure for the other hand drarm.
3.6.2. Legs
3.6.2.1. Remove the jacket from the dummy.

3.6.2.2. With the lower leg at 90 degrees to the per leg, and the dummy in
seated position, lift the upper leg assembly aboverizontal. Adjust
the femur back set screw so the upper leg is heldspended at 1g.

3.6.2.3. Rotate the lower leg assembly so it is lmwntal. Adjust the knee
clevis bolt so the lower leg is held suspended aj.1

3.6.2.4. Adjust the ankle ball joint screw so thedot is held suspended at 1g.
The ankle adjustment is not critical and is deternmmed by individual
feet.

3.6.2.5. Repeat the procedure on the other leg afabot.]

3.8.  All tests specified by this standard ammducted at an ambient
temperature-of 18-t0-2&-

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

. I : it the ianition_"an."

[3.8. All tests are performed with the ignition "on’', or active elements (e.g.
Active head restraint, Seat belt pretensioner) whit operate in a rear
impact situation in an armed condition. For eaclelement that
requires a trigger, time to fire (TTF) should be sgcified by the vehicle
manufacturer. |

4. TEST PROCEDURE



4.2.

4.3.

[4.1.

41.1.

41.1.1.

41.1.2.

41.1.3.

[Calculate the angular displacement from thpat of instrumentation
placed in the torso and head of the test dummyaaralgorithm capable of
determining the relative angular displacement titnwione degree and
conforming to the requirements of a 600 Hz chanlass, as specified in
SAE Recommended Practice J211/1, (revision Mar@®)19 No data
generated after 200 ms from the beginning of tinevdod acceleration are
used in determining angular displacement of thel wath respect to the
torso.]

[Calculate the HIC15 from the output of instentation placed in the
head of the test dummy, using the equation in papdg5.3.2.3. of this
regulation and conforming to the requirements farG90 Hz channel
class as specified in SAE Recommended Practice D2EVision March
1995). No data generated after 200 ms from thenhagy of the forward
acceleration are used in determining HIC.]

The corridors for the pulse are illustrated n Figure 9-3. The sled
acceleration shall be adjusted within the corridordan Table 9-2 for the
complete time interval from 0O to 0.15s. The sled pse shall fulfil the
requirements as specified in Table 9-3.

Data processing and definitions.

Filter with CFC 60.
To ensure that low level noise does not influentlee results, the
acceleration signal shall be filtered with a CFC60@ilter. The CFC60
filter shall be used according to SAE J211, for stkacceleration
signals.

T definition.

The To(T zer0) Shall be defined as the time 5.8 ms before the CEO
filtered sled acceleration reaches a 1.0g level.

T-HRGeng) definition.

The time when the CFC60 filtered sled acceleratiofor the first time
is < 0g shall be called T-HRGnq) -



4.1.1.4.

4.2.

4.3

[4.3.1

Time span definition

The time span for sled pulse corridor shall be defed as dT =
T'HRC (end) = TO.

Measurements to be recorded

The electrical measurement data for the followingparameters from
the accelerometers and load cells mounted on theroesponding parts
of the dummy and on the test sled shall be recordddom 20 ms before
impact to 300 ms after impact or longer.

Longitudinal acceleration at the dummy’s head

Longitudinal force at the dummy’s upper neck

Vertical force at the dummy’s upper neck

Lateral axial rotation moment at the dummy’s upperneck
Longitudinal force at the dummy’s lower neck

Vertical force at the dummy’s lower neck

Lateral axial rotation moment at the dummy’s lowerneck
Longitudinal acceleration on the right side of thedummy’s T1
vertebra

Vertical acceleration on the right side of the durmy’s T1 vertebra
Longitudinal acceleration on the left side of thelummy’s T1 vertebra

Vertical acceleration on the left side of the dumiyis T1 vertebra

Signal of contact between the back of the dummylsead and the head
restraint

Calculation of the injury criteria

The injury criteria for the dummy shall be calculated, using the
following method, from the waveform determined in @ragraph 5.2.

Head and head restraint contact time (T-HRQsurt, T-HRCend)

Head restraint contact time start, T-HRCstart, isdefined as the time
(calculated from T=0) of first contact between théack of the



4.3.1.

dummy’s head and the head restraint, where the suleguent
continuous contact duration exceeds 40 m$:-HRCstart shall be
expressed in ms and rounded to one decimal placen® decimal places
of contact time (up to 1 ms) are permissible if itan be proven that
these are due to poor electrical contacts; howeveahese must be
investigated with reference to the film to ascertan whether the breaks
in contact are not due to biomechanical phenomenaish as dummy
ramping, head restraint or seatback collapse, or ‘bunce’ of the head
during non-structural contact with the head restraint. For the
subsequent criteria, the end of head restraint coatt, i.e., T-HRCend,
must also be foundThis is defined as the time at which the head first
loses contact with the head restraint, where the ®3equent continuous
loss of contact duration exceeds 40 ms.]

Neck Injury Criterion (NIC)

The NIC is determined based on the velocity of thieead relative to the
T1 vertebra and horizontal acceleration. Each acceration shall be
calculated in meters per second squared (m/s?), anle head’s
longitudinal acceleration shall be filtered at CFC60. The T1 vertebra
acceleration is measured on either side, but in theIC calculation, the
average of the left and right accelerations, whichave both been
filtered at CFC 60, shall be used. This average agleration is
determined as follows:

TLg (1) + T4, (1)

Tit) = >

T1left(t) = Acceleration measured by accelerometesn the left side of
the T1 vertebra

T1right(t) = Acceleration measured by accelerometeon the right side
of the T1 vertebra

The “relative longitudinal acceleration” between te head and T1
vertebra () shall be generated by subtracting the head longitlinal

acceleration (y**) from the left-right average of the T1 vertebra
longitudinal acceleration (y,*).

This acceleration is calculated as follows:
ve =yt -y

The “relative longitudinal velocity” between the head and T1 vertebra
(V) shall be calculated, by integrating the relativecceleration with
respect to time, as follows:



VA ) = [y (rydr

The NIC channel is then calculated as a combinatioof relative
acceleration multiplied by 0.2, and added to the seare of the relative
velocity. The calculation is performed using the filowing equation:

NIC(t) = 02% y/® (t) +[V,® (t)]?

The maximum overall NIC value (NICnyax) shall be determined,
considering only the portion of data from T=0 (stat of test) until
T-HRC(end) (end of contact between head and headstaint), as
follows:

NIC,, = Max [NIC(t)]

- (end)

4.3.2. Upper neck shear force (Upper Neck Fx) andwer neck shear force
(Lower Neck Fx)

These are shear forces measured by the dummy’s ugpneck and
lower neck load cells. If the instrumentation is cofigured in
accordance with SAE J211, positive shear force shahdicate a
head-rearwards motion. Data shall be filtered at CE 1000, and the
maximum value of the force shall be determined, candering the
portion of data from T=0 until T-HRC(end) and only the positive
portion of data, as follows:

Py = Max [FX()
4.3.3. Upper neck axial force (Upper Neck Fz) anaWer neck axial force

(Lower Neck Fz)

These are axial forces (tensile and compressiveatts) measured by the
dummy’s upper neck and lower neck load cells. If th instrumentation
is configured in accordance with SAE J211positive axial force shall
be associated with pulling the head upwards. Dataall be filtered at
CFC 1000, and the maximum value of the force shdtle determined,
considering the portion of data from T=0 until T-HRC(end) and only
the positive portion of data, as follows:

Fz . = Max [Fz(t)]

max
T-HRC(enq)

4.3.4. Upper neck lateral axial rotation moment (Uper Neck My)



4.3.5.

This is lateral axial rotation moment measured bythe dummy’s upper
neck load cell.

If the instrumentation is configured in accordancewith SAE J211,
positive lateral axial rotation moment shall indicae flexion of the head
(head rotating forwards). Data shall be filtered atCFC 600. Due to the
construction of the dummy, a correction shall therbe made to convert
the actual moment measured by the upper neck loacktt into the
moment about the occipital condyle (OC), as follows

My® (t) = My™™ (t) - DFX™™ (1)
D =0.01778

The maximum value of the moment M{° shall be determined,
considering the portion of data from T=0 until T-HRC(end) and both
the positive and negative portions of data, as fallvs:

oC — oC
My max = Max [My™ (t)]

- (end)
Lower neck lateral axial rotation moment (Lever Neck My)

This is lateral axial rotation moment measured bythe dummy’s lower
neck load cell.

If the instrumentation is configured in accordancewith SAE J211,
positive lateral axial rotation moment shall indicae flexion of the head
(head rotating forwards). Data shall be filtered atCFC 600, and the
maximum value of the moment shall be determined, csidering the
portion of data from T=0 until T-HRC(end) and both the positive and
negative portions of data, as follows:

MYima = Max [My(t)]

- (end)

Reference Point Time (ms) Acceleration (m/s%)
A 0 10
B 28 94
C 60 94
D gz [
E 4 0
F 38.5 80
G 49.5 80
H 84 0
S.

Time | Slope Upper | Time| Slope_ Lower
4.2 10.8 8.4 10.8
5.3 14.2 9.5 14.2




6.3 18.0 105 | 18.0
7.4 22.3 11.6 | 22.3
8.4 27.0 126 | 27.0
9.5 32.2 13.7 | 32.2
105 | 37.8 147 | 37.8
11.6 | 43.7 15.8 | 43.7
12.6 | 49.8 16.8 | 49.8
13.7 | 56.0 179 | 56.0
147 | 62.2 189 | 62.2
158 | 68.4 20.0 | 68.4
16.8 | 74.3 21.0| 74.3
17.9 | 80.0 22.1 | 80.0
18.9 | 85.2 23.1| 85.2
Time Max_Horizontal Time Max_Vertical
17.9 113.3 28.4 82.4
38.9 113.3 28.4 92.7
Time 1GLevel Upper Time 1GLevel Lower
105.0 10.3 105.0 -10.3
147.0 10.3 147.0 -10.3

Unit; Time[ms], Acc[m/s?]

Table 9-2 Range of Each Corridor]

100

80 1

G

60

i

— Target
Sled Pulse
~ Minimum

401

ACCELHRATION (m/s?)

20

\\
A\

>

//
/-

E

20

40 60
TIME (MILLISECONDS)

\
A\

80

100

, lecoul lorat o




17.6km/h Pulse
120 —— Slope_Upper |4
—— Slope_Lower

= Max_Horizontal |_|
— Max_Vertical
7 I = 1GLevel_Upper
= 1GLevel_Lower|
17.6km/h

1
7

-20

Acceleration[m/s’]

0 50 100 150

ime[ms]
[ Time

Figure 9-3 Impact Waveform and Permissible Rangef Waveform

The target acceleration with time expressed in nliseconds shall meet
the value in the table 9-3.

Table 9-3 Test Waveform Tolerances

Definition | Tolerance Unit
Velocity AV 17.6 +0.9 km/h
change
Duration AT 90.0 +5.0 ms
Mean Mean Acceleration 54.3 +5.0 m/s2
acceleration
T=0 ATO 0.0 +3.0 m/s2
acceleration

Annex 10
NON-USE POSITION TEST PROCEDURE
1. PURPOSE
Procedures for folding or retracting head restsaim all designated seating
positions equipped with head restraints, exceptither's designated

seating position.

2. PROCEDURES TO TEST AUTOMATIC RETURN HEAD
RESTRAINTS

Demonstrate compliance with paragraph 5.4.4.1 thi ignition "on",
and using a 5th percentile female Hybrid Il testrany 1/ in accordance

1/ The technical specifications and detailed drawisigdybrid 11l dummy,
corresponding to the principal dimensions of agsticentile female of the



2.1.

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.2.

2.2.1.

2.2.2.

with paragraph 2.1. of this Annex, or a human syate in accordance
with paragraph 2.2. of this Annex. Complianceatedmined at a
temperature of 18 to 28 °C.

5th percentile Hybrid Il Dummy

Position the test dummy in the seat sudhtiieadummy’'s midsagittal
plane is aligned within 15 mm of the seating posittentreline and is
parallel to a vertical plane parallel to the vehicertical longitudinal zero
plane.

Hold the dummy's thighs down and push reahwa the upper torso to
maximize the dummy's pelvic angle.

Place the legs as close as possible to@@eeto the thighs. Push
rearward on the dummy's knees to force the pahicsthe seat so there is
no gap between the pelvis and the seat back draamtiact occurs
between the back of the dummy's calves and the &fathe seat cushion
such that the angle between the dummy's thighsemyscbegins to change.

Note the position of the head restraint. mBee the dummy from the
seat. If the head restraint returns to a retrggtesition upon removal of
the dummy, manually place it in the noted positioRetermine
compliance with the height requirements of paralg&fi.1. by using the
test procedures of Annex 1.

Human surrogate

A human being who weighs between 47 and 51 kgwdralis between
140 and 150 cm tall may be used. The human sugagaressed in a
cotton T-shirt, full length cotton trousers, aneéakers. Specified
weights and heights include clothing.

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

Verify the human's midsagittal plane is icattand within £ 15 mm of the
seating position centreline.

United States of America, and the specificatiomstfoadjustment for this
test are deposited with the Secretary Generaleobthited Nations and may
be consulted on request at the secretariat of thieed Nations Economic
Commission for Europe, Palais des Nations, Gerfew#zerland.



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.

2.4.

3.1.

Verify the transverse distance betweertémeres of the front of the knees
is 160 to 170 mm. Centre the knee separation wipect to the seat
centreline.

If needed, extend the legs until the feemnalocontact the floor pan. The
thighs are resting on the seat cushion.

If the human contacts the interior movesbat rearward until a maximum
clearance of 5 mm is achieved or the seat is irtliteest 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 tdeelioard, the feet are perpendicular
to the lower leg, and the heel is as far forwarg@ssible and resting on

the floor pan, or

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

Passenger arm/hand positioning.

Place the human's upper arms adjacehétmtso with the arm centrelines
as close to a vertical longitudinal plane as pdssib

Place the palms of the human in contattt thie outer part of the thighs.
Place the little fingers in contact witle seat cushion.
Start the vehicle engine or place the ignitiothe "on" position,
whichever will turn on the suppression system, @ode all vehicle doors.
Note the position of the head restraint. Remoeehilman from the seat.
If the head restraint returns to a retracted pmsitipon removal of the
human, manually place it in the noted position. tedmaine compliance
with the height requirements of paragraph 5.1.1udigig the test
procedures of Annex 1.
Return the ignition switch to the "off" postti.
60° ROTATION EVALUATION

Procedures for the rear and front centre desigrsstating positions to
demonstrate compliance with paragraph 5.4.4.2.

Place the head restraint in any position mgdtie requirements of



3.1.1.

3.1.2.

3.1.3.

4.1.

4.2.

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

paragraph 5.1.1.3. or paragraph 5.1.1.5. of thela&gn;

Mark a line on the head restraint with oné &t the point of rotation.
Measure the angle or range of angles of the hestchinat reference line as
projected onto a vertical longitudinal vehicle man

Fold or retract the head restraint to atmesin which its minimum height
is less than that specified in paragraph 5.1.1.pacagraph 5.1.1.5,;

Determine the minimum change in the heataies reference line angle
as projected onto a vertical longitudinal vehidiene from the angle or
range of angles measured in paragraph 3.1.1. ofimnex.
DISCOMFORT METRIC

Procedures for the rear and front centre desigrsgating positions to
demonstrate compliance with paragraph 5.4.4.Jisefregulation.

The He and S dimensions are defined in Figure 10-1. reid0-1is a
vertical fore-aft plane passing through the R-piet at the mid point of
the designated seating position) intersecting ¢#a sushion, seat back and
the head restraint.

Adjust the head restraint to the non-use joosit

He is the distance from the R-point to the lower edfjhe head restraint
measured along the torso line.

S is the maximum thickness of the headaiggtfas determined within 25
mm of the head restraint lower edge) measured pdipdar to the torso
line between T and Ts from line P.

P is a line parallel to the torso line whiatersects the head restraint gt T

Ty is the line perpendicular to the torso line antyent to the lower edge
of the head restraint.

Tsis the line parallel to and 25 mm from.T



5.1.

5.2.

5.3.

5.4.

Figure 10-1

10° TORSO LINE CHANGE

Procedures for the rear and front centre desigresating positions to
demonstrate compliance with paragraph 5.4.4.4.

Place the head restraint into any positiontimgéhe requirements of
paragraph 5.1.1 of this regulation;

Measure the torso line angle with the threeedisional H-point machine
defined in Annex 13;

Fold or retract the head restraint to anytmssin which its minimum
height is less than that specified in paragraptl5df this regulation or in
which its backset is more than that specified irageaph 5.1.5. of this
regulation; and

Again measure the torso line angle.



Annex 11
THREE-DIMENSIONAL REFERENCE SYSTEM

The three dimensional reference system is dgfiryethree orthogonal
planes established by the vehicle manufacturerkgpee 11-1) 1/

The vehicle measuring attitude is establisheddsjtioning the vehicle on
the supporting surface such that the co ordindtésediducial marks
correspond to the values indicated by the manufactu

The coordinates of the "R" point and the "H" pan¢ established in
relation to the fiducial marks defined by the véhimanufacturer.
1/ The reference system corresponds to ISO starddzs@: 1978.

Zera Y pone (vertical
longitudinal zero plane

Figure 11-1 - Three-dimensional reference system



Annex 12

PROCEDURE FOR VALIDATION OF THE H-POINT AND R-POINT
RELATIONSHIP FOR SEATING POSITIONS IN MOTOR VEHICIE

1. PURPOSE
The procedure described in this Annex is usedstabéish the H-point
location and the actual torso angle for one or i#\&®ating positions in a
motor vehicle and to verify the relationship of regi@d data to design
specifications given by the vehicle manufacturer.

2. DEFINITIONS

For the purposes of this Annex:

2.1. "Reference ddtaneans one or several of the following charadiesf a
seating position:

2.1.1. the H- point and the R-point and their retahip,
2.1.2. the actual torso angle and the design tamgite and their relationship.
2.2. "Three-dimensional H-point machine (3-D H niaelf means the device

used for the determination of H-points and actoedd angles. This
device is described in Annex 13;

2.3. "Centre plane of occupant (C/l'Opeans the median plane of the 3-D H
machine positioned in each designated seatingiposit is represented by
the coordinate of the H-point on the "Y" axis. kuadtividual seats, the
centre plane of the seat coincides with the cepitiee of the occupant.
For other seats, the centre plane of the occupamdcified by the

manufacturer;

2.4. "Three-dimensional reference systeneans a system as described in
Annex 11;

2.5. "Fiducial marksare physical points (holes, surfaces, marks or

indentations) on the vehicle body as defined byntlaaufacturer;

2.6. "Vehicle measuring attituleneans the position of the vehicle as defined
by the coordinates of fiducial marks in the thre&&hsional reference
system.

3. PROCEDURE FOR H-POINT AND ACTUAL TORSO ANGLE

DETERMINATION



3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.7.1.

3.7.1.1.

The vehicle is preconditioned at a temperadfizd °C £+ 10 °C to ensure
that the seat material reaches room temperature.

The vehicle is at the measuring attitude @efiim paragraph 2.6. of this
Annex.

The seat, if it is adjustable, is adjustest fio the rearmost normal driving
position, as indicated by the vehicle manufactueding into
consideration only the longitudinal adjustmenth# teat, excluding seat
travel used for purposes other than normal drigagjtions. Where
other modes of seat adjustment exist (verticalukmgseat back, etc.)
these will be then adjusted to the position spediby the vehicle
manufacturer. For suspension seats, the verta=satipn is rigidly fixed
corresponding to a normal driving position as sipstiby the
manufacturer.

The area of the seating position contactetth®yd-D H machine is
covered by a muslin cotton, of sufficient size apgropriate texture,
described as a plain cotton fabric having 18.9atisegper crhand
weighing 0.228 kg/rhor knitted or non woven fabric having equivalent
characteristics.

If the test is run on a seat outside the vehtbke floor on which the seat is
placed shall have the same essential character(sticangle, height
difference with a seat mounting, surface texture) @s the floor of the
vehicle in which the seat is intended to be used.

Place the seat and back assembly of the 3aia¢hine so that the centre
plane of the occupant (C/LO) coincides with thetaeplane of the 3-D H
machine. At the manufacturer's request, the 34Dddhine may be
moved inboard with respect to the C/LO if the 3-Dridchine is located so
far outboard that the seat edge will not permieling of the 3-D H
machine.

Attach the foot and lower leg assemblies &osat pan assembly, either
individually or by using the T bar and lower legasbly. A line through
the "H" point sight buttons is parallel to the gnduand perpendicular to
the longitudinal centre plane of the seat.

Adjust the feet and leg positions of the 3-Inkichine as follows:

In the case of front outboard seats:

Both feet and leg assemblies are moveubiarin such a way that the feet
take up natural positions on the floor, betweenojherating pedals if

necessary. Where possible the left foot is locafgaroximately the same
distance to the left of the centre plane of the B-Bhachine as the right



3.7.1.2.

3.7.2.

3.7.3.

3.8.

3.9.

3.9.1.

3.9.2.

3.10.

foot is to the right. The spirit level verifyingée transverse orientation of
the 3-D H machine is brought to the horizontal &gdjustment of the seat
pan if necessary, or by adjusting the leg and &ssemblies towards the
rear. The line passing through the H-point sightdns is maintained
perpendicular to the longitudinal centre planehef $eat.

If the left leg cannot be kept parallettte right leg and the left foot
cannot be supported by the structure, move thddeftuntil it is
supported. The alignment of the sight buttonsasained.

In the case of rear outboard seats:

For rear seats or auxiliary seats, the legs aatédal as specified by the
manufacturer. If the feet then rest on parts efftbor which are at
different levels, the foot which first comes intontact with the front seat
shall serve as a reference and the other footasranged that the spirit
level giving the transverse orientation of the sddhe device indicates
the horizontal.

In the case of other seats:

The general procedure indicated in paragraph .3of this Annex is
followed except that the feet are placed as smechiy the vehicle
manufacturer.

Apply lower leg and thigh weights and leved 8:D H machine.

Tilt the back pan forward against the forwst@p and draw the 3-D H
machine away from the seat back using the T baepoBition the 3-D H
machine on the seat by one of the following methods

If the 3-D H machine tends to slide rearwass the following procedure.
Allow the 3-D H machine to slide rearward untilaviard horizontal
restraining load on the T bar is no longer requireduntil the seat pan
contacts the seat back. If necessary, repositieiotver leg.

If the 3-D H machine does not tend to stesrward, use the following
procedure. Slide the 3-D H machine rearwards Ipyyapy a horizontal
rearward load to the T bar until the seat pan aistidne seat back (see
Figure 13-2 of Annex 13).

Apply a 100 £ 10 N load to the back and pssembly of the 3-D H
machine at the intersection of the hip angle quadaad the T bar housing.
The direction of load application is maintainedrga line passing by the
above intersection to a point just above the thighhousing (see Figure
13-2 of Annex 13). Then carefully return the baek to the seat back.
Care must be exercised throughout the remaindéregbrocedure to



3.11.

3.12.

3.12.1.

3.12.2.

3.12.3.

3.12.4.

3.12.5.

3.13.

3.13.1.

3.13.2.

prevent the 3-D H machine from sliding forward.

Install the right and left buttock weightglahen, alternately, the eight
torso weights. Maintain the 3-D H machine level.

Tilt the back pan forward to release theitenen the seat back. Rock
the 3-D H machine from side to side through 10 degrarc (5 degrees to
each side of the vertical centre plane) for thimamete cycles to release
any accumulated friction between the 3-D H machine the seat.

During the rocking action, the T bar of 838B H machine may tend to
diverge from the specified horizontal and vertigiggnment. The T bar
must therefore be restrained by applying an apateplateral load during
the rocking motions. Care is exercised in holdmgT bar and rocking
the 3-D H machine to ensure that no inadvertergreitloads are applied
in a vertical or fore and aft direction.

The feet of the 3-D H machine are not todsérained or held during this
step. If the feet change position, they shouldlb®mved to remain in that
attitude for the moment.

Carefully return the back pan to the saakland check the two spirit
levels for zero position. If any movement of tieetfhas occurred during
the rocking operation of the 3-D H machine, theystrhe repositioned as
follows:

Alternately, lift each foot off the flodré minimum necessary amount
until no additional foot movement is obtained. [grthis lifting, the
feet are to be free to rotate; and no forward taréd loads are to be
applied. When each foot is placed back in the dpuesition, the heel is
to be in contact with the structure designed f.th

Check the lateral spirit level for zeroipos; if necessary, apply a lateral
load to the top of the back pan sufficient to lenel 3-D H machine's seat
pan on the seat.

Holding the T bar to prevent the 3-D H maeHnom sliding forward on
the seat cushion, proceed as follows:

Return the back pan to the seat back;

Alternately apply and release a horizomaiward load, not to exceed 25
N, to the back angle bar at a height approximadetye centre of the torso
weights until the hip angle quadrant indicates thstable position has
been reached after load release. Care is exefncsatsure that no
exterior downward or lateral loads are appliech#®3-D H machine. If
another level adjustment of the 3-D H machine essary, rotate the



3.14.

3.14.1.

3.14.2.

3.15.

3.16.

3.16.1.

3.16.2.

back pan forward, re-level, and repeat the proeetitom paragraph 3.12.
of this Annex.

Take all measurements:

The coordinates of the "H" point are meadwvith respect to the three
dimensional reference system.

The actual torso angle is read at the bagke quadrant of the 3-D H
machine with the probe in its fully rearward pasiti

If a rerun of the installation of the 3-D Hohine is desired, the seat
assembly should remain unloaded for a minimum pesfd30 minutes
prior to the rerun. The 3-D H machine should notdit loaded on the
seat assembly longer than the time required taoparthe test.

If the seats in the same row can be regaadaimilar (bench seat,
identical seats, etc.) only one "H" point and oaetlal torso angle" is
determined for each row of seats, the 3-D H mactieseribed in Annex
13 being seated in a place regarded as representatithe row. This
place is:

In the case of the front row, the drive€at;

In the case of the rear row or rows, aerosgat.



Annex 13

DESCRIPTION OF THE THREE-DIMENSIONAL H-POINT MACHIN 1/
(3-D H machine)

1. BACK AND SEAT PANS

The back and seat pans are constructed of readglastic and metal,
they stimulate the human torso and thigh and aharecally hinged at
the "H" point. A quadrant is fastened to the prbbwed at the H-point
to measure the actual torso angle. An adjustaim bar, attached to the
seat pan, establishes the thigh centreline an@seawa baseline for the
hip angle quadrant.

2. BODY AND LEG ELEMENTS

Lower leg segments are connected to the seatgs@mbly at the T bar
joining the knees, which is a lateral extensiothefadjustable thigh bar.
Quadrants are incorporated in the lower leg segsrtennheasure knee
angles. Shoe and foot assemblies are calibratettésure the foot angle.
Two spirit levels orient the device in space. Bethment weights are
placed at the corresponding centres of gravityéwide seat penetration
equivalent to a 76 kg male. All joints of the 3=Dmachine should be
checked for free movement without encounteringaeeatile friction.

1/ [For details of the construction of the 3-D H miaehrefer to Society of Automotive
Engineers (SAE), 400 Commonwealth Drive, Warrenddénnsylvania
15096, United States of America (SAE J826 1995iwr)s The machine
corresponds to that described in ISO Standard GB399.]



[Figure 11-1 - 3-D H machine elements designation]



[Figure 11-2 - Dimensions of the 3-D H machine edats and load
distribution
(Dimensions in millimeters)]



