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List of Contents, insert newtitles of paragraphs 5. and 6., to read (the

titles of forner paragraphs 6. to 10., renunber as paragraphs 7. to 11.):

“5. Requi rements for Parts other than Roof Support Structures

6. Requi rements for Roof Support Structures”

Li st of Contents., annexes, insert a newtitle of annex 8, to read:

“Annex 8 -

Par agraph 1.

Ant hr oporor phi ¢ Test Device for Application of Paragraph 6. of
this Regul ati on”

1., anmend to read

“1.1.

Par agraph 1.

the interior parts of the passenger conpartment other than rear-
view mrrors and stop | anp of category S3;”

3., amend to read

“1. 3.

Par agr aph 2.

the roof, the sliding roof, and the roof support structures
including pillars, side rails, headers, roll-bars, and”.

2., amend to read

“2. 2.

“Vehicle type” with regard to the interior fittings of the
passenger conpartment (other than the rear-view nirrors and stop
| anp of category S3; the arrangenment of controls, the roof and
sliding roof and the roof support structures, the back rest and
rear part of the seat) neans power-driven vehicles which do not
differ in such essential respects as:”

| nsert new paragraphs 2.10. to 2.29. to read:

“2.10.

2.11.

2.12.

2.13.

“A-pillar” neans any pillar that is entirely forward of a
transverse vertical plane passing through the seating reference
poi nt of the driver's seat.

“B-pillar” neans the forward nost pillar on each side of the
vehicle that is, in whole or part, rearward of a transverse
vertical plane passing through the seating reference point of the
driver's seat, unless there is only one pillar rearward of that
plane and it is also a rearnost pillar.

“Brace” neans a fixed diagonal structural nenber in any vehicle
wi th opening roof or convertible cars that is used to brace the
roll-bar and that connects the roll-bar to the main body of the
vehicle structure

“Convertible roof framg means the system of frames and fol ding
rods used to support the roof of a convertible car.
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“Convertible roof |inkage mechani s neans any anchorage
fastener, or device necessary to deploy a convertible roof frame.

“Dayl i ght openi ng’ nmeans, for openings on the side of the vehicle,
other than a door opening, the | ocus of all points where a
horizontal |ine, perpendicular to the vehicle Iongitudina
centreline, is tangent to the periphery of the opening. For

openi ngs on the front and rear of the vehicle, other than a door
openi ng, daylight opening neans the |ocus of all points where a
horizontal line, parallel to the vehicle longitudinal centreline,
is tangent to the periphery of the opening. |f the horizontal
line is tangent to the periphery at nmore than one point at any

| ocation, the nost inboard point is used to deternine the daylight
openi ng.

“Door _opening” nmeans, for door openings on the side of the
vehicle, the locus of all points where a horizontal I|ine,

per pendi cul ar to the vehicle |ongitudinal centreline, is tangent
to the periphery of the side door opening. For door openings on
t he back end of the vehicle, door opening neans the |ocus of al

poi nts where a horizontal line, parallel to the vehicle
| ongi tudinal centreline, is tangent to the periphery of the back
door opening. |If the horizontal Iine is tangent to the periphery

at nore than one point at any location, the nost inboard point is
t he door opening.

“Forehead i npact zon€” neans the part of the free notion headform
surface area that is determ ned in accordance with the procedure
set forth in paragraph 6.3.10.

“Free _nmotion headforni neans a test device which conforns to the
speci fications of annex 8.

“Md-sagittal plane of a dummy neans a |ongitudinal vertica
pl ane passing through the seating reference point of a designated
seating position.

“Qther pillar” means any pillar which is not an A-pillar, a
B-pillar, or a rearnost pillar.

“Pillar” means any structure, excluding glazing and the vertical
portion of door wi ndow frames, but including acconmpanying
nmoul di ngs, attached conmponents such as safety belt anchorages and
coat hooks, which

(1) supports either a roof or any other structure (such as a
roll-bar) that is above the driver's head, or

(2) is located along the side edge of a w ndow.

“Roll-bar” neans a fixed overhead structural menber, including its
vertical support structure, that extends fromthe left to the
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Par agr aph 4.
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right side of the passenger conpartnent of any vehicle with
openi ng roof and convertible cars. |t does not include a header.

“Roof support structures’ nmean vehicle upper interior conmponents
including pillars, side rails, headers, roll-bars, and roof.

“Seat belt anchorage” neans any conponent involved in transferring
seat belt loads to the vehicle structure, including, but not
limted to, the attachment hardware, but excludi ng webbing or
straps, seat frames, seat pedestals, and the vehicle structure
itself, whose failure causes separation of the belt fromthe
vehicle structure

“Seating reference point” neans the uni que design H point which
establ i shes the rearnpst normal design driving or riding position
of each designated seating position, which includes consideration
of all modes of adjustnent, horizontal, vertical, and tilt, in a
vehicl e.

“Sliding door track®” neans a track structure along the upper edge
of a side door opening that secures the door in the closed
position and gui des the door when nmoving to and fromthe open
position.

“Stiffener” means a fixed overhead structural menmber that connects
one roll-bar to another roll-bar or to a header of any vehicle
wi th opening roof and convertible cars.

“Upper roof” neans the area of the vehicle interior that is
determ ned in accordance with the procedure set forth in
par agraph 6. 3. 15.

“W ndscreen trinm means noul ding of any material between the

wi ndscreen gl azing and the exterior roof surface, including
material that covers a part of either the w ndscreen gl azing and
the exterior roof surface.”

1., anmend to read

“4.1.

Par agr aph 5.,

If the vehicle type submitted for approval pursuant to this
Regul ation nmeets the requirenments of paragraphs 5. and 6. bel ow,
approval of that vehicle type shall be granted.”

amend to read

“5.

REQUI REMENTS FOR PARTS OTHER THAN ROOF SUPPORT STRUCTURES”
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Insert new paragraphs 6. to 6.5.13., to read:

“6. REQUI REMENTS FOR ROOF SUPPORT STRUCTURES
Each vehicle shall, when tested under the conditions of
paragraph 6.3., conply with the requirenents specified in
paragraph 6.2. at the target |ocations specified in paragraph 6.5.
when i nmpacted by the free notion headform specified in annex 8 at
any speed up to and including 24 kiloneters per hour. The
requi rements do not apply to any target that cannot be |ocated
usi ng the procedures of paragraph 6.5.

6.1 A vehicle need not neet the requirenments for

6.1.1 Any target | ocated on the convertible roof frane or the
convertible roof |inkage mechani sm

6.1.2 Any target |ocated rearward of a vertical plane 600 mm away from
the seating reference point of the rearnost designated seating
position, neasured in the +X direction of the vehicle reference
coordi nate system as shown in annex 5 - appendi x 2.

6. 2. Performance Criterion
The HI C(d) shall not exceed 1000 when cal cul ated in accordance
with the follow ng formla:

6.2.1 H C(d) = 0.75446 (free notion headform H C) + 166. 4.

6.2.2 The free notion headform H C is calculated in accordance with the
foll owi ng fornul a:

t2
1 2.5
[ TRy rT(:]ldt] (t&t))
1

VWere the terma is the resultant acceleration expressed as a
mul tiple of g (the acceleration of gravity), and t1 and t2 are any
two points in time during the inpact which are separated by not
nore than a 36 nillisecond tine interval.

6. 3. Test conditions

6.3.1. Vehicle test attitude

6.3.1. 1. The vehicle is supported off its suspension at an attitude

determ ned in accordance with paragraph 6.3.1.2.
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6.3.1.2.

Directly above each wheel opening, determ ne the vertical distance
between a | evel surface and a standard reference point on the test
vehi cl e' s body under the conditions of paragraphs 6.3.1.2.1. to
6.3.1.2.3.

The vehicle is |loaded to its unloaded vehicle weight, plus its
rated cargo and | uggage capacity or 136 kg, whichever is |ess,
secured in the luggage area. The |load placed in the cargo area is
centred over the longitudinal centreline of the vehicle.

The vehicle is filled to 100 per cent of all fluid capacities.

All tyres are inflated to the manufacturer's specifications listed
on the vehicle's tyre placard

W ndows and sun roofs
Movabl e vehicle wi ndows are placed in the fully open position.

For testing, any w ndow on the opposite side of the |ongitudina
centreline of the vehicle fromthe target to be inpacted may be
removed.

For testing, movable sun roofs are placed in the fully open
position.

Convertible tops

The top of convertible cars and vehicles with opening roof is in
the cl osed passenger conpartnent configuration.

Door s

Except as provided in paragraphs 6.3.4.2. or 6.3.4.3., doors,
i ncludi ng any rear hatchback or tailgate, are fully closed and
| at ched but not | ocked.

During testing, any side door on the opposite side of the
| ongi tudi nal centreline of the vehicle fromthe target to be
i npacted nmay be open or renoved

During testing, any rear hatchback or tailgate may be opened or
renoved for testing any targets except targets on the rear header,
rearnost pillars, or the rearnpst other side rails on either side
of the vehicle.

Sun visors
Each sun visor shall be placed in any position where one side of

the visor is in contact with the vehicle interior surface
(wi ndscreen, side rail, front header, roof, etc.).
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St eering wheel and seats

During testing, the steering wheel and seats may be renoved from
t he vehicle.

During targeting, the steering wheel and seats may be placed in
any position intended for use while the vehicle is in notion.

Seat belt anchorages

If a target is on a seat belt anchorage, and if the seat belt
anchorage is adjustable, tests are conducted with the anchorage
adjusted to a point mdway between the two extreme adjustment
positions. |If the anchorage has distinct adjustnent positions,
none of which is midway between the two extrenme positions, tests
are conducted with the anchorage adjusted to the nearest position
above the midpoint of the two extrene positions.

Tenperature and hum dity

The anbient tenmperature is between 19°C and 26°C, at any relative
hum dity between 10 per cent and 70 per cent.

Tests are not conducted unless the headform specified in
paragraph 6.3.9. is exposed to the conditions specified in
paragraph 6.3.8.1. for a period not |ess than four hours.

Headf or m

The headf orm used for testing conforns to the specifications of
annex 8.

For ehead i npact zone

The forehead i nmpact zone of the headformis deternined according
to the procedure specified in paragraphs 6.3.10.1. to 6.3.10.6.

Position the headform so that the baseplate of the skull is
horizontal. The mid-sagittal plane of the headformis designated
as Pl ane S.

Fromthe centre of the threaded hole on top of the headform draw
a 69 mmline forward toward the forehead, coincident with Plane S
al ong the contour of the outer skin of the headform The front
end of the line is designated as Point P. From Point P, draw a
100 mm line forward toward the forehead, coincident with Plane S,
al ong the contour of the outer skin of the headform The front
end of the line is designated as Point O

Draw a 125 mmline which is coincident with a horizontal plane
al ong the contour of the outer skin of the forehead fromleft to
right through Point O so that the line is bisected at Point O
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The end of the line on the left side of the headformis designated
as Point a and the end on the right as Point b.

Draw anot her 125 mmline which is coincident with a vertical plane
al ong the contour of the outer skin of the forehead through

Point P so that the line is bisected at Point P. The end of the
line on the left side of the headformis designated as Point ¢ and
the end on the right as Point d.

Draw a line fromPoint a to Point ¢ along the contour of the outer
skin of the headformusing a flexible steel tape. Using the sane
nmet hod, draw a line fromPoint b to Point d.

The forehead i nmpact zone is the surface area on the FVH forehead
bounded by lines a-O-b and c-P-d, and a-c and b-d.

Target circle

The area of the vehicle to be inpacted by the headformis marked
with a solid circle 12.7 mmin dianeter, centred on the targets
specified in paragraph 6.5., using any transferabl e opaque

col ouring nedi um

Location of head centre of gravity

Front outboard designated seating positions (CG F)

Location of rearmost CG F (CG F2)

For front outboard designated seating positions, the head centre
of gravity with the seat in its rearnpbst normal design driving or
riding position (CGF2) is |located 160 mmrearward and 660 mm
upward fromthe seating reference point.

Location of forward mbst CG F (CG Fl1)

For front outboard designated seating positions, the head centre
of gravity with the seat in its forward nost adjustment position
(CGF1) is located horizontally forward of CG F2 by the distance
equal to the fore-aft distance of the seat track.

Rear out board desi gnated seating positions (CGR)

For rear outboard designated seating positions, the head centre of
gravity (CGR) is |located 160 mmrearward (in reference to the
seat orientation) and 660 nmupward fromthe seating reference
poi nt .

| mpact configuration

The headformis | aunched fromany |ocation inside the vehicle
whi ch meets the conditions of paragraph 6.3.13.4. At the time of
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l aunch, the md-sagittal plane of the headformis vertical and the
headf orm i s upright.

The headformtravels freely through the air, along a velocity
vector that is perpendicular to the headform s skull cap plate,
not | ess than 25 mm before naking any contact with the vehicle.

At the tine of initial contact between the headform and the
vehicle interior surface, sone portion of the forehead inpact zone
of the headform nust contact some portion of the target circle.

Approach angl es

The headform | aunching angle is as specified in Table 1. For
components for which Table 1 specifies a range of angles, the
headf orm | aunching angle is within the limts determnined using the
procedures specified in paragraphs 6.3.13.4.1. and 6.3.13.4.2.,
and within the range specified in Table 1, using the orthogona

ref erence system specified in paragraph 6.4.
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TABLE 1 - APPROACH ANGLE LIMTS (I N DEGREES)
| MPACT ZONES HORI ZONTAL ANGLE VERTI CAL ANGLE
Front Header 180 0 - 50
Rear Header 0 or 360 0 - 50
Left Side Rail and 270 0 - 50
sliding door track
Ri ght Side Rail and 90 0 - 50
sliding door track

Left A-Pillar 195 - 255 -5 - 50

Ri ght A-Pillar 105 - 165 -5 - 50

Left B-Pillar 195 - 345 -10 - 50

Ri ght B-Pillar 15 - 165 -10 - 50

O her Left Pillars 270 -10 - 50

O her Right Pillars 90 -10 - 50

Left Rearnpst 270 - 345 -10 - 50

Pillar
Ri ght Rear npst 15 - 90 -10 - 50
Pillar

Upper Roof Any 0 - 50
Over head Rol | bar 0 or 180 0 - 50
Brace or Stiffener 90 or 270 0 - 50
Seat Belt Any 0 - 50

Anchor ages
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6.3.13.4.1. Horizontal approach angles for headformi npacts

(a)

(al)

(a2)

(b)

(b1)

(b2)

(c)

(cl)

(c2)

(d)

(d1)

Left A-pillar horizontal approach angles

Locate a line fornmed by the shortest horizontal distance
between CG F1 for the left seat and the right A-pillar. The
maxi mum hori zontal approach angle for the left A-pillar
equal s 360° nminus the angle forned by that |ine and the
X-axis of the vehicle, measured counterclockw se.

Locate a line fornmed by the shortest horizontal distance
between CGF2 for the left seat and the left A-pillar. The
m ni num hori zontal approach angle for the left A-pillar

i npact equals the angle forned by that line and the X-axis
of the vehicle, neasured countercl ockw se.

Ri ght A-pillar horizontal approach angles

Locate a line fornmed by the shortest horizontal distance
between CG F1 for the right seat and the left A-pillar. The
m ni num hori zontal approach angle for the right A-pillar
equal s 360° nminus the angle forned by that |ine and the
X-axis of the vehicle, measured counterclockw se.

Locate a line fornmed by the shortest horizontal distance
between CG F2 for the right seat and the right A-pillar.

The maxi mum hori zontal approach angle for the right A-pillar
i npact equals the angle forned by that line and the X-axis
of the vehicle measured countercl ockw se

Left B-pillar horizontal approach angles

Locate a line fornmed by the shortest horizontal distance
between CG-F2 for the left seat and the left B-pillar. The
maxi mum hori zontal approach angle for the left B-pillar
equal s the angle forned by that line and the X-axis of the
vehi cl e measured countercl ockwi se, or 270°, whichever is
greater.

Locate a line fornmed by the shortest horizontal distance
between CG R for the left seat and the left B-pillar. The
m ni mum hori zontal approach angle for the left B-pillar
equal s the angle forned by that line and the X-axis of the
vehi cl e measured countercl ockw se

Ri ght B-pillar horizontal approach angles
Locate a line fornmed by the shortest horizontal distance

between CG F2 for the right seat and the right B-pillar
The m ni mum hori zontal approach angle for the right B-pillar
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6.3.13.4.2

equal s the angle forned by that line and the X-axis of the
vehi cl e measured countercl ockwi se, or 90°, whichever is
| ess.

(d2) Locate a line formed by the shortest horizontal distance
between CG- R for the right seat and the right B-pillar. The
maxi mum hori zontal approach angle for the right B-pillar
equal s the angle between that line and the X-axis of the
vehi cl e measured countercl ockw se

Vertical approach angles

(a) Position the forehead inpact zone in contact with the
sel ected target at the prescribed horizontal approach angle.
If a range of horizontal approach angles is prescribed,
position the forehead inpact zone in contact with the
sel ected target at any horizontal approach angle within the
range which may be used for testing.

(b) Keepi ng the forehead i nmpact zone in contact with the target,
rotate the FWMH upward until the lip, chin or other part of
the FIVH contacts the conmponent or other portion of the
vehicle interior.

(bl) Except as provided in paragraph 6.3.13.4.2.(b.2.), keeping
the forehead inmpact zone in contact with the target, rotate
the FVH downward by 5° for each target to deternine the
maxi mum vertical angle.

(b2) For all pillars except A-Pillars, keeping the forehead
i npact zone in contact with the target, rotate the FIVH
downward by 10° for each target to determine the maximum
vertical angle.

Mul tiple inpacts

A vehicle being tested may be inpacted multiple times, subject to
the limtations in paragraphs 6.3.14.2. and 6. 3.14. 3.

As measured as provided in paragraph 6.3.14.4., inpacts within
300 mm of each other may not occur |ess than 30 minutes apart.

As measured as provided in paragraph 6.3.14.4., no inpact may
occur within 150 mm of any other inpact.

For paragraphs 6.3.14.2. and 6.3.14.3., the distance between

i npacts is the di stance between the centres of the target circle
specified in paragraph 6.3.11. for each inpact, measured al ong the
vehicle interior.
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Upper roof

The upper roof of a vehicle is determ ned according to the
procedure specified in paragraphs 6.3.15.1. to 6.3.15.8.

Locate the transverse vertical plane A at the forwardnmost point
where it contacts the interior roof (including trim at the
vehicle centreline

Locate the transverse vertical plane B at the rearnpst point where
it contacts the interior roof (including trim at the vehicle
centreline

Measure the horizontal distance (Dl) between Plane A and Pl ane B.

Locate the | ongitudinal vertical plane C at the | eftnpst point at

which a transverse vertical plane, |located 300 mmrearward of the

A-pillar reference point described in paragraph 6.5.1.1., contacts
the interior roof (including trim.

Locate the |ongitudinal vertical plane D at the rightnmost point at
which a transverse vertical plane, |located 300 mmrearward of the
A-pillar reference point described in paragraph 6.5.1.1., contacts
the interior roof (including trim.

Measure the horizontal distance (D2) between Plane C and Pl ane D.

Locate a point (Point M on the roof interior surface, nidway
bet ween Plane A and Plane B al ong the vehicle | ongitudina
centreline

The upper roof zone is the area of the vehicle upper interior
surface bounded by the four planes described in
paragraphs 6.3.15.8.1. and 6.3.15.8.2.:

A transverse vertical plane E | ocated at a distance of (0.35 D1)
forward of Point Mand a transverse vertical plane F |ocated at a
di stance of (0.35 D1) rearward of Point M neasured horizontally.

A longitudinal vertical plane G located at a distance of (0.35 D2)
to the left of Point Mand a |longitudinal vertical plane H | ocated
at a distance of (0.35 D2) to the right of Point M measured
horizontal ly.

Orthogonal reference system

The approach angl es specified in paragraph 6.3.13.4. are
determ ned using the reference system specified in
paragraphs 6.4.1. to 6.4.4.:

An orthogonal reference system consisting of a |longitudinal X axis
and a transverse Y axis in the sane horizontal plane and a
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6.4.3.

vertical Z axis through the intersection of X and Y is used to
define the horizontal direction of approach of the headform The
X-Z plane is the longitudinal vertical zero plane and is paralle
to the longitudinal centreline of the vehicle. The X-Y plane is
the horizontal zero plane parallel to the ground. The Y-Z plane
is the transverse vertical zero plane that is perpendicular to the
X-Y and X-Z planes. The X coordinate is negative forward of the
Y-Z plane and positive to the rear. The Y coordinate is negative
to the left of the X-Z plane and positive to the right. The

Z coordinate is negative below the X-Y plane and positive above
it.

The origin of the reference systemis the centre of gravity of the
headf orm at the time imediately prior to | aunch for each test.

The horizontal approach angle is the angle between the X axis and
t he headf orm i npact velocity vector projected onto the horizontal
zero plane, neasured in the horizontal zero plane in the counter-
cl ockwi se direction. A O horizontal vector and a 360° horizonta
vector point in the positive X direction; a 90° horizontal vector
points in the positive Y direction; a 180° horizontal vector
points in the negative X direction; and a 270° horizontal vector
points in the negative Y direction.

The vertical approach angle is the angle between the horizonta

pl ane and the velocity vector, neasured in the md-sagittal plane
of the headform A 0° vertical vector in Table |I coincides with
the horizontal plane and a vertical vector of greater than 0° in
Table | makes an upward angle of the same number of degrees with
t hat pl ane.

Target lLocations

(a) The target locations specified in paragraphs 6.5.1. to
6.5.13. are located on both sides of the vehicle and, except
as specified in (b), are determ ned using the procedures
specified in those paragraphs.

(b) Except as specified in (c), if there is no combination of
horizontal and vertical angles specified in
paragraph 6.3.13.4. at which the forehead i npact zone of
free notion headform can contact one of the targets |ocated
usi ng the procedures in paragraphs 6.5.1. to 6.5.13., the
centre of that target is nmoved to any location within a
sphere with a radius of 25 mMm centred on the centre of the
original target, which the forehead inpact zone can contact
at one or nore conbi nati on of angl es.

(c) If there is no point within the sphere specified in (b)
whi ch the forehead i npact zone of the free notion headform
can contact at one or nore combination of horizontal and
vertical angles specified in paragraph 6.3.13.4., the radius
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of the sphere is increased by 25 nmincrenents until the
sphere contains at |east one point that can be contacted at
one or more conbination of angles.

A-pillar targets
A-pillar reference point and target APl

On the vehicle exterior, locate a transverse vertical plane
(Plane 1) which contacts the rearnpst point of the w ndscreen
trim The intersection of Plane 1 and the vehicle exterior
surface is Line 1. Measuring along the vehicle exterior surface,
| ocate a point (Point 1) on Line 1 that is 125 mminboard of the
intersection of Line 1 and a vertical plane tangent to the vehicle
at the outboardnost point on Line 1 with the vehicle side door
open. Measuring along the vehicle exterior surface in a

| ongi tudi nal vertical plane (Plane 2) passing through Point 1,

| ocate a point (Point 2) 50 mmrearward of Point 1. Locate the
A-pillar reference point (Point APR) at the intersection of the
interior roof surface and a line that is perpendicular to the
vehicle exterior surface at Point 2. Target APl is |ocated at
poi nt APR.

Tar get AP2

Locate the horizontal plane (Plane 3) which intersects point APR
Locate the horizontal plane (Plane 4) which is 88 nm bel ow
Plane 3. Target AP2 is the point in Plane 4 and on the A-pillar
which is closest to CGF2 for the nearest seating position.

Tar get AP3

Locate the horizontal plane (Plane 5) containing the highest point
at the intersection of the dashboard and the A-pillar. Locate a
hori zontal plane (Plane 6) hal f-way between Plane 3 and Pl ane 5.
Target AP3 is the point on Plane 6 and the A-pillar which is
closest to CGF1 for the nearest seating position.

B-pillar targets
B-pillar reference point and target BP1l

Locate the point (Point 3) on the vehicle interior at the

i ntersection of the horizontal plane passing through the highest
poi nt of the forwardmost door opening and the centreline of the
width of the B-pillar, as viewed laterally. Locate a transverse
vertical plane (Plane 7) which passes through Point 3. Locate the
point (Point 4) at the intersection of the interior roof surface,
Pl ane 7, and the plane, described in paragraph 6.3.15.8., defining
t he nearest edge of the upper roof. The B-pillar reference point
(Point BPR) is the point located at the niddle of the line from
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6.5.2. 2.

6.5.2.3.

6.5.2. 4.

6.5. 3.
6.5.3. 1.

6.5.3.1. 1.

6.5.3.1. 2.

6.5. 3. 2.

Point 3 to Point 4 in Plane 7, neasured along the vehicle interior
surface. Target BPl1 is |ocated at Point BPR

Tar get BP2

If a seat belt anchorage is |located on the B-pillar, Target BP2 is
| ocated at any point on the anchorage.

Tar get BP3

Target BP3 is located in accordance with this paragraph. Locate a
hori zontal plane (Plane 8) which intersects Point BPR Locate a
hori zontal plane (Plane 9) which passes through the | owest point

of the daylight opening forward of the pillar. Locate a

hori zontal plane (Plane 10) hal f-way between Plane 8 and Pl ane 9.
Target BP3 is the point located in Plane 10 and on the interior
surface of the B-pillar, which is closest to CGF2 for the nearest
seating position.

Target BP4

Locate a horizontal plane (Plane 11) hal f-way between Plane 9 and
Pl ane 10. Target BP4 is the point located in Plane 11 and on the
interior surface of the B-pillar which is closest to CGR for the
nearest seating position.

Ot her pillar targets
Target OP1

Except as provided in paragraph 6.5.3.1.2., target OP1 is |ocated
in accordance with this paragraph. Locate the point (Point 5), on
the vehicle interior, at the intersection of the horizontal plane
t hrough the hi ghest point of the highest adjacent door opening or
dayl i ght opening (if no adjacent door opening) and the centreline
of the width of the other pillar, as viewed laterally. Locate a
transverse vertical plane (Plane 12) passing through Point 5.
Locate the point (Point 6) at the intersection of the interior
roof surface, Plane 12 and the plane, described in

paragraph 6.3.15.8., defining the nearest edge of the upper roof.
The other pillar reference point (Point OPR) is the point |ocated
at the mddle of the line between Point 5 and Point 6 in Plane 12,
measured along the vehicle interior surface. Target OPl is

| ocated at Point OPR

If a seat belt anchorage is located on the pillar, Target OP1 is
any point on the anchorage.

Target OP2

Locate the horizontal plane (Plane 13) intersecting Point OPR
Locate a horizontal plane (Plane 14) passing through the | owest
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poi nt of the daylight opening forward of the pillar. Locate a
hori zontal plane (Plane 15) hal f-way between Plane 13 and

Pl ane 14. Target OP2 is the point |located on the interior surface
of the pillar at the intersection of Plane 15 and the centreline
of the width of the pillar, as viewed laterally.

Rearnost pillar target
Rearnost pillar reference point and target RP1

Locate the point (Point 7) at the corner of the upper roof nearest
to the pillar. The distance between Point M as described in
paragraph 6.3.15.7., and Point 7, as neasured along the vehicle
interior surface, is D. Extend the line fromPoint Mto Point 7
al ong the vehicle interior surface in the same vertical plane by
(3*D/'7) beyond Point 7 or until the edge of a daylight opening,

whi chever comes first, to locate Point 8. The rearnost pillar
reference point (Point RPR) is at the midpoint of the |line between
Point 7 and Point 8, neasured along the vehicle interior. Target
RP1 is | ocated at Point RPR

Target RP2

Except as provided in paragraph 6.5.4.2.2., target RP2 is |ocated
in accordance with this paragraph. Locate the horizontal plane
(Plane 16) through Point RPR  Locate the horizontal plane

(Plane 17) 150 mm bel ow Pl ane 16. Target RP2 is located in

Pl ane 17 and on the pillar at the location closest to CGR for the
near est designated seating position.

If a seat belt anchorage is located on the pillar, Target RP2 is
any point on the anchorage.

Front header targets
Target FH1

Locate the contour line (Line 2) on the vehicle interior trim
whi ch passes through the APR and is parallel to the contour line
(Line 3) at the upper edge of the wi ndscreen on the vehicle
interior. Locate the point (Point 9) on Line 2 that is 125 mm

i nboard of the APR, measured along that line. Locate a

| ongi tudi nal vertical plane (Plane 18) that passes through

Point 9. Target FHl is located at the intersection of Plane 18
and the upper vehicle interior, halfway between a transverse
vertical plane (Plane 19) through Point 9 and a transverse
vertical plane (Plane 20) through the intersection of Plane 18 and
Li ne 3.
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6.5.5. 2.

6.5.5.2. 1.

6.5.5.2. 2.

6.5.6. 1.

6.5.6. 2.

6.5.7. 1.

Target FH2

Except as provided in paragraph 6.5.5.2.2., target FH2 is |ocated
in accordance with this paragraph. Locate a point (Point 10)

275 mminboard of Point APR, along Line 2. Locate a |ongitudina
vertical plane (Plane 21) that passes through Point 10. Target
FH2 is located at the intersection of Plane 21 and the upper
vehicle interior, halfway between a transverse vertical plane
(Plane 22) through Point 10 and a transverse vertical plane
(Plane 23) through the intersection of Plane 21 and Line 3.

If a sun roof opening is |located forward of the front edge of the
upper roof and intersects the nmid-sagittal plane of a dumry seated
in either front outboard seating position, target FH2 is the
nearest point that is forward of a transverse vertical plane
(Plane 24) through CG F2 and on the intersection of the m d-
sagittal plane and the interior sun roof opening.

Targets on the side rail between the A-pillar and the B-pillar or
the rearnost pillar in vehicles with only two pillars on each side
of the vehicle

Target SR1

Locate a transverse vertical plane (Plane 25) 150 nm rearward of
Poi nt APR.  Locate the point (Point 11) at the intersection of

Pl ane 25 and the upper edge of the forwardnost door opening.
Locate the point (Point 12) at the intersection of the interior
roof surface, Plane 25 and the plane, described in

paragraph 6.3.15.8., defining the nearest edge of the upper roof.
Target SR1 is located at the middle of the |ine between Point 11
and Point 12 in Plane 25, neasured along the vehicle interior.

Target SR2

Locate a transverse vertical plane (Plane 26) 300 nm rearward of
the APR or 300 mm forward of the BPR (or RPR in vehicles with no
B-pillar). Locate the point (Point 13) at the intersection of

Pl ane 26 and the upper edge of the forward nost door opening.
Locate the point (Point 14) at the intersection of the interior
roof surface, Plane 26 and the plane, described in

paragraph 6.3.15.8., defining the nearest edge of the upper roof.
Target SR2 is located at the middle of the |ine between Point 13
and Point 14 in Plane 26, neasured along the vehicle interior.

Ot her side rail target (target SR3)

Except as provided in paragraph 6.5.7.2., target SR3 is located in
accordance with this paragraph. Locate a transverse vertica

pl ane (Pl ane 27) 150 nmrearward of either Point BPR or Point OPR
Locate the point (Point 15) as provided in either

paragraphs 6.5.7.1.1. or 6.5.7.1.2., as appropriate. Locate the



6.5.7.1. 1.

6.5.7.1. 2.

6.5.7.2.

6.5.7.3.

6.5.8.

6.5.8. 1.

6.5.8. 2.
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point (Point 16) at the intersection of the interior roof surface,
Pl ane 27 and the plane, described in paragraph 6.3.15.8., defining
t he nearest edge of the upper roof. Target SR3 is |ocated at the
m ddl e of the line between Point 15 and Point 16 in Plane 27,
nmeasured al ong the vehicle interior surface.

If Plane 27 intersects a door or daylight opening, the Point 15 is
| ocated at the intersection of Plane 27 and the upper edge of the
door opening or daylight opening.

If Plane 27 does not intersect a door or daylight opening, the
Point 15 is located on the vehicle interior at the intersection of
Pl ane 27 and the horizontal plane through the highest point of the
door or daylight opening nearest Plane 27. |f the adjacent

door (s) or daylight opening(s) are equidistant to Plane 27,

Point 15 is located on the vehicle interior at the intersection of
Pl ane 27 and either horizontal plane through the highest point of
each door or daylight opening.

Except as provided in paragraph 6.5.7.3., if a grab handle is

| ocated on the side rail, target SR3 is | ocated at any point on
t he anchorage of the grab-handle. Folding grab-handles are in
their stowed position for testing.

If a seat belt anchorage is |located on the side rail, target SR3
is located at any point on the anchorage.

Rear header target (target RH)

Locate the point (Point 17) at the intersection of the surface of
t he upper vehicle interior, the nmid-sagittal plane (Plane 28) of
t he outboard rearnmost dunmy and the plane, described in

paragraph 6.3.15.8., defining the rear edge of the upper roof.
Locate the point (Point 18) as provided in paragraphs 6.5.8.1. or
6.5.8.2., as appropriate. Except as provided in

paragraph 6.5.8.3., Target RHis |located at the nid-point of the
line that is between Point 17 and Point 18 and is in Plane 28, as
nmeasured al ong the surface of the vehicle interior.

If Plane 28 intersects a rear door opening or daylight opening,
then Point 18 is |located at the intersection of Plane 28 and the
upper edge of the door opening or the daylight opening (if no door
openi ng) .

If Plane 28 does not intersect a rear door opening or daylight
openi ng, then Point 18 is |located on the vehicle interior at the
intersection of Plane 28 and a horizontal plane through the

hi ghest point of the door or daylight opening nearest to Pl ane 28.
If the adjacent door(s) or daylight opening(s) are equidistant to
Plane 28, Point 18 is |located on the vehicle interior at the
intersection of Plane 28 and either horizontal plane through the
hi ghest point of each door or daylight opening.
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6.5.8. 3.

6.5.9.

6. 5. 10.

If Target RHis nore than 112 mmfrom Point 18 on the line that is
bet ween Point 17 and Point 18 and is in Plane 28, as neasured

al ong the surface of the vehicle interior, then Target RHis the
point on that line which is 112 mm from Poi nt 18.

Upper roof target (target UR)
Target UR is any point on the upper roof.
Sliding door track target (target SD)

Locate the transverse vertical plane (Plane 29) passing through
the middl e of the w dest opening of the sliding door, measured
horizontally and parallel to the vehicle longitudinal centreline.
Locate the point (Point 19) at the intersection of the surface of
t he upper vehicle interior, Plane 29 and the plane, described in
paragraph 6.3.15.8., defining the nearest edge of the upper roof.
Locate the point (Point 20) at the intersection of Plane 29 and

t he upper edge of the sliding door opening. Target SD is |ocated
at the mddle of the line between Point 19 and Point 20 in

Pl ane 29, neasured along the vehicle interior.

Rol | -bar targets

Target RB1

Locate a longitudinal vertical plane (Plane 30) at the md-
sagittal plane of a dunmy seated in any outboard designated
seating position. Target RBl is located on the roll-bar and in
Plane 30 at the location closest to either CGF2 or CGR, as
appropriate, for the same dummy.

Target RB2

If a seat belt anchorage is |located on the roll-bar, Target RB2 is
any point on the anchorage.

Stiffener targets

Target ST1

Locate a transverse vertical plane (Plane 31) containing either

CG F2 or CG R, as appropriate, for any outboard designated seating
position. Target ST1 is located on the stiffener and in Plane 31
at the location closest to either CGF2 or CGR, as appropriate.

Target ST2

If a seat belt anchorage is |ocated on the stiffener, Target ST2
is any point on the anchorage.
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6.5.13. Brace target (target BT)

Target BT is any point on the width of the brace as viewed
laterally frominside the passenger conpartnment.”

Paragraphs 6. to 7.1. (forner), renunber as paragraphs 7. to 8.1

Paragraphs 7.2. and 7.3. (forner), renunber as paragraphs 8.2. and 8.3., and
amend to read

"8. 2. In order to verify conformity as prescribed in paragraph 8. 1.
above, a vehicle bearing the approval mark required by this
Regul ation shall be taken fromthe series.

8. 3. Production shall be deened to conformto the requirenents of this
Regul ation if the requirenents of paragraphs 5. and 6. above are
met."

Paragraph 8. (former), renumber as paragraph 9.

Paragraph 8.1. (fornmer), renunber as paragraph 9.1., and amend to read:

"9.1. The approval granted in respect of a vehicle type pursuant to this
Regul ation may be withdrawn if the requirement laid down in
paragraph 8.1. above is not conplied with or if the vehicle fails
to pass the checks prescribed in paragraph 8. above."

Paragraphs 8.2. to 10. (fornmer), renunmber as paragraphs 9.2. to 11

EXPLANATORY NOTES, the note referring to paragraph 2.3, anend to read:

"Par agraph 2. 3.

The paragraph is amended to read:

The reference zone is outlined without rear view nmirror and stop |anp of
category S3. The energy-dissipation test is acconplished without the rear
view mrror and the stop lanmp of category S3. The pendul um shall not i npact
the mounting of the mrror and of the stop | anp of category S3.”
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Insert a new annex 8 to read:

“Annex 8

ANTHROPOMORPHI C TEST DEVI CE FOR APPLI CATI ON
OF PARAGRAPH 6 OF THI' S REGULATI ON

1. Appar at us

This section describes the anthroponorphic test device (ATD) that
is to be used for testing vehicle upper interior conponents. The
device is a nodified head conponent of the Part 572, Subpart E -
Hybrid 111 Test Dumy that is used by the National H ghway Traffic
Saf ety Adm nistration (NHTSA), U.S. Departnment of Transportation
for conpliance testing of notor vehicles and notor vehicle

equi pment with notor vehicle safety standards. The ATD is a free-
not i on- headform (FMH) that is depicted in the U S. Code of Federa
Regul ations - 49 CFR Chapter V (10-1-95 edition); Part 572 -

Ant hr oponor phi ¢ Test Devi ces; Subpart L - Free Mtion Headform

2. Appar at us descri ption

2. 1. The drawi ngs and specifications referred to in paragraph 2.3. of
this section are incorporated in the FMH by reference. These
materials are thereby made part of this regulation. Copies of the
materials may be inspected at NHTSA' s Docket Section, 400 Seventh
Street, S.W, room 5109, Washington, DC, U S. A or at the Ofice
of the Federal Register, 800 North Capitol Street, N W,

Suite 700, Washington, DC, U.S.A

2. 2. The incorporated materi al

2.2.1. Drawi ng nunber 92041-001, "Head Form Assenbly, "
(Novenmber 30, 1992); draw ng nunber 92041-002, "Skull Assenbly,"
(Novenmber 30, 1992); drawi ng number 92041-003, "Skull Cap Plate
Assenbly, " (Novenmber 30, 1992); draw ng nunber 92041-004, " Skul
Cap Plate," (November 30, 1992); draw ng nunber 92041- 005,
"Threaded Pin," (Novenmber 30, 1992); draw ng nunber 92041- 006,
"Hex Nut," (Novenber 30, 1992); drawi ng number 92041-008, "Head
Skin without Nose," (November 30, 1992, as anmended March 6, 1995);
drawi ng nunber 92041-009, "Six-Axis Load Cell Simulator Assenbly,"
(Novenber 30, 1992); draw ng nunber 92041-011, "Head Ball ast
Wei ght , " (Novenmber 30, 1992); drawi ng nunber 92041-018, "Head Form
Bill of Materials," (Novenmber 30, 1992); draw ng number 78051-148,
"Skull -Head (cast) Hybrid I1l," (May 20, 1978, as anended
August 17, 1978); drawi ng number 78051-228/78051-229, "Skin-Hybrid
[11," (May 20, 1978, as anended through Septenmber 24, 1979);
drawi ng nunber 78051-339, "Pivot Pin - Neck Transducer,"
(May 20, 1978, as anmended May 14, 1986); drawi ng number 78051-372,
"Vinyl Skin Formulation Hybrid II1," (May 20, 1978); and draw ng
nunber C-1797, "Neck Bl ank, (August 1, 1989); draw ng number
SA572-S4, "Accel eroneter Specification," (Novenmber 30, 1992), are
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avail abl e from Reprographi c Technol ogi es, 9000 Virginia Manor
Road, Beltsville, NMD 20705.

A user's manual entitled "Free-Mtion Headf orm User's Munual ,"
version 2, March 1995, is available from NHTSA' s Docket Section at
the address in paragraph 2.1. of this section.

The U.S. SAE Recommended Practice J211, OCT 1988, "Instrunentation
for | npact Tests," Class 1000, is available fromthe Society of
Aut omoti ve Engi neers, Inc., 400 Conmonweal th Drive, Warrendal e,

PA 15096, U.S. A

General descriptions:

The free notion headform consists of the conponent assenbly which
is shown in drawi ngs 92041-001 (i ncorporated by reference; see
para. 572.100), 92041-002 (incorporated by reference; see

para. 572.100), 92041-003 (incorporated by reference; see

para. 572.100), 92041-004 (incorporated by reference; see

para. 572.100), 92041-005 (incorporated by reference; see

para. 572.100), 92041-006 (incorporated by reference; see

para. 572.100), 92041-008 (incorporated by reference; see

para. 572.100), 92041-009 (incorporated by reference; see

para. 572.100), 92041-011 (incorporated by reference; see

para. 572.100), 78051-148 (incorporated by reference; see

para. 572.100), 78051-228/78051-229 (incorporated by reference;
see para. 572.100), 78051-339 (incorporated by reference; see
para. 572.100), 78051-372 (incorporated by reference; see

para. 572.100), C-1797 (incorporated by reference; see

para. 572.100), and SA572-S4 (incorporated by reference; see
para. 572.100).

Di sassenbly, inspection, and assenbly procedures, and sign
convention for the signal outputs of the free notion headform
accel eroneters, are set forth in the Free-Mtion Headform User's
Manual (incorporated by reference; see para. 572.100).

The structural properties of the headformare such that it
confornms to this section in every respect both before and after
being used in the test specified in the ECE Regul ation No. 21

The outputs of acceleroneters installed in the headform are
recorded in individual data channels that conformto the

requi rements of the U S. SAE Recomended Practice J211, OCT 1988
“Instrumentation for |Inpact Tests," Class 1000 (i ncorporated by
ref erence; see para. 572.100).
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Headf orm drop test - calibration test

Per f ormance requirements

When the headformis dropped froma height of 376 mmin accordance
wi th paragraph 3.2. of this section, the peak resultant

accel erations at the location of the accel erometers nounted in the
headf orm as shown in drawi ng 92041-001 (i ncorporated by reference;
see para. 572.100) shall not be |l ess than 225g, and not nore than
275g. The acceleration/time curve for the test shall be uninodal
to the extent that oscillations occurring after the main

accel eration pulse are less than ten per cent (zero to peak) of
the main pulse. The lateral acceleration vector shall not exceed
159 (zero to peak).

Test procedure

Soak the headformin a test environnent at any tenperature between
19° Cto 26° C and at a relative humdity from 10 per cent to

70 per cent for a period of at |east four hours prior to its use
in a test.

Clean the headform s skin surface and the surface of the inpact
plate with 1,1,1 Trichl oroet hane or equival ent.

Suspend the headform as shown in Figure 50 of the U S. 49 CFR
Part 752.102. Position the forehead below the chin such that the
skull cap plate is at an angle of 28.5+ 0.5° with the inpact
surface when the md-sagittal plane is vertical.

Drop the headform fromthe specified height by nmeans that ensure
instant release onto a rigidly supported flat horizontal stee
plate, which is 51 mmthick and 508 mm square. The plate shal
have a clean, dry surface and any mnicrofinish of not |less than
0.2 p and not nore than 2.0 p

Al'l ow at | east 3 hours between successive tests on the sanme
headf orm

Test conditions and instrunmentation

Headf orm accel eroneters shall have di mensions, response
characteristics, and sensitive mass |ocations specified in draw ng
SA572-S4 (incorporated by reference; see para. 572.100) and be
nmounted in the headform as shown in drawi ng 92041-001

(i ncorporated by reference; see para. 572.100).

The outputs of acceleroneters installed in the headform are
recorded in individual data channels that conformto the

requi rements of SAE Recommended Practice J211, OCT 1988
“Instrumentation for |Inpact Tests," Class 1000 (i ncorporated by
ref erence; see para. 572.100).
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Coordi nate signs for instrumentation polarity conformto the sign
convention shown in the Free-Mtion Headform User's Manua
(i ncorporated by reference; see para. 572.100).

The mountings for accel eroneters shall have no resonant frequency

within a range of 3 times the frequency range of the applicable
channel class.”



