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Uniform provisions concerning the approval of moor
vehicles with regard to their pedestrian safety pdormance
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1. Scope

This Regulation applies to motor vehicles of catagoM, and N. *

However, vehicles of category; Where the driver's position “R-point” is
either forward of the front axle or longitudinallgarwards of the front axle
transverse centreline by a maximum of 1,100 mm,exxempted from the
requirements of this Regulation.

This Regulation does not apply to vehicles of gatg M; above 2,500 kg
maximum mass and which are derived fromdategory vehicles, and where
the driver's position “R-point” is either forwardf ahe front axle or
longitudinally rearwards of the front axle transeercentreline by a
maximum of 1,100 mm; for these vehicle categoriestfacting Parties may
continue to apply the requirements already in fdarethat purpose at the
time of acceding to this Regulation.

2. Definitions

When performing measurements as described in tris he vehicle should
be positioned in its normal ride attitude.

If the vehicle is fitted with a badge, mascot dneststructure, which would
bend back or retract under an applied load of marimM00 N, then this load
shall be applied before and/or while these measemésrare taken.

Any vehicle component which could change shape amitipn, other than
suspension components or active devices to prpaéstrians, shall be set
to their stowed position.

For the purposes of this Regulation:

2.1. “Adult headform test area” is an area on the outer surfaces of the front
structure. The area is bounded, in the front, bwrap around distance
(WAD) of 1,700 mm and, at the rear, by the reaemfice line for adult
headform and, at each side, by the side referémee |

2.2. “A-pillar” means the foremost and outermost roof suppogrekhg from the
chassis to the roof of the vehicle.

2.3. “Approval of a vehicle type” means the full procedure whereby a Contracting
Party to the Agreement certifies that a vehicleetypeets the technical
requirements of this Regulation.

2.4. “Bonnet leading edge” means the edge of the front upper outer structiire
the vehicle, including the bonnet and wings, thpepand side members of
the headlight surrounds and any other attachmerite reference line
identifying the position of the bonnet leading edgalefined by its height
above the ground reference plane and by the hdekdistance separating it
from the bumper (bumper lead).

1 As defined in Annex 7 to the Consolidated Resohutin the Construction of vehicles (R.E.3),
document TRANS/WP.29/78/Rev.1/Amend.2, as last aeety Amendment 4.
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2.5.

2.6.

Figure 1

“Bonnet leading edge height” means, at any point on the bonnet leading edge,
the vertical distance between the ground refergrlaee and the bonnet
leading edge reference line at that point.

“Bonnet leading edge reference ling” means the geometric trace of the points
of contact between a straight edge 1,000 mm lowuigtlae front surface of the
bonnet, when the straight edge, held parallel éovéirtical longitudinal plane
of the car and inclined rearwards by 50° from teetigal and with the lower
end 600 mm above the ground, is traversed acrassnanontact with the
bonnet leading edge (see Figure 1).

For vehicles having the bonnet top surface indiae50°, so that the straight
edge makes a continuous contact or multiple costestther than a point
contact, the reference line is determined with $teight edge inclined
rearwards at an angle of 40° from the vertical.

For vehicles of such shape that the bottom enthefstraight edge makes
first contact, then that contact is taken to bettihvenet leading edge reference
line, at that lateral position.

For vehicles of such shape that the top end ofstreght edge makes first
contact with the vehicle, then the geometric trat&,000 mm wrap around
distance will be used as the bonnet leading edgeerece line at that lateral
position.

The top edge of the bumper shall also be regaaddtie bonnet leading edge
for the purposes of this Regulation, if it is caéal by the straight edge
during this procedure.

Bonnet leading edge reference line

2.7.

Bonnet leading edge
reference line

Straight edge
1,000 mm lon

50°
e 600 mm

“Bonnet rear reference line” means the gedmétice of the most rearward
points of contact between a 165 mm diameter spedethe front structure
of the vehicle when the sphere is traversed adtwsgront structure of the
vehicle while maintaining contact with the windseme(see Figure 2). The
wiper blades and arms are removed during this geoce

Where the bonnet rear reference line and the mflerence line do not
intersect, the bonnet rear reference line shouléxtended and/or modified
using a semi-circular template, of radius 100 mre Template should be
made of a thin flexible sheet material that eakéyds to a single curvature
in any direction. The template should, preferabgsist double or complex
curvature where this could result in wrinkling. Tleeommended material is
a foam backed thin plastic sheet to allow the teweplo “grip” the surface of
the vehicle.



ECE/TRANS/WP.29/2010/127

The template should be marked up with four pol#s through “D”, as
shown in Figure 3, while the template is on a Slatface.

The template should be placed on the vehicle Withners “A” and “B”
coincident with the side reference line. Ensurihgse two corners remain
coincident with the side reference line, the terngplahould be slid
progressively rearwards until the arc of the tengphaakes first contact with
the bonnet rear reference line. Throughout thege®cthe template should be
curved to follow, as closely as possible, the oatmtour of the vehicle's
bonnet top, without wrinkling or folding of the tgate. If the contact
between the template and bonnet rear referenceidinangential and the
point of tangency lies outside the arc scribed dings “C” and “D”, then the
bonnet rear reference line is extended and/or neatito follow the
circumferential arc of the template to meet thertgrside reference line, as
shown in Figure 4.

If the template cannot make simultaneous contaith the bonnet side
reference line at points “A” and “B” and tangeriifalith the bonnet rear
reference line, or the point at which the bonnedr reeference line and
template touch lies within the arc scribed by p@ifi€” and “D”, then

additional templates should be used where the radé increased
progressively in increments of 20 mm, until all Higove criteria are met.

Figure 2
Bonnet rear reference line

Bonnet rear
reference line Sphere

Figure 3
Template

Corner ‘A Point ‘C’

R100 mm

Point ‘D’

Corner ‘Bx
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Figure 4

Marking of intersection between bonnet rear and sid reference lines

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

New / Modified Old / Discarded end
end of Bonnet Rear of Bonnet Rear
Reference Line Reference Line
Windscreen

Semi-circular

Template
Bonnet Side Bonnet Rear
Reference Line Reference Line

“Bonnet top” is the area which is bounded by (a), (b) anda&jollows:
(@  The bonnet leading edge reference line;

(b)  The bonnet rear reference line;

(c)  The side reference lines.

“Bumper” means the front, lower, outer structure of a e&hilt includes all
structures that are intended to give protectioa tehicle when involved in a
low speed frontal collision and also any attachmentthis structure. The
reference height and lateral limits of the bumperidentified by the corners
and the bumper reference lines.

‘Bumper lead” means for any longitudinal section of a vehitkes horizontal
distance measured in any vehicle vertical longitaliplane between the
upper bumper reference line and the bonnet leasligg reference line.

‘Bumper test area” means the frontal surface of the bumper limitgdtvo
longitudinal vertical planes intersecting the cosnef the bumper and moved
66 mm parallel and inboard of the corners of thejers.

‘Centre of the knee” of the lower legform impactor is defined as theirp
about which the knee effectively bends.

‘Child headform test area” is an area on the outer surfaces of the front
structure. The area is bounded, in the front, ey ftiont reference line for
child headform, and, at the rear, by the WAD170@liand by the side
reference lines.

‘Corner of bumper” means the vehicle's point of contact with a wadtplane
which makes an angle of 60° with the vertical londinal plane of the
vehicle and is tangential to the outer surfacénefdtumper (see Figure 5).
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Figure 5
Corner of bumper

Corner of bumpe

Vertical plane

2.15. ‘Corner reference point” means the intersection of the bonnet leading edge
reference line and of the bonnet side referenee(Bee Figure 6).

Figure 6
Determination of corner reference point; intersecton of the bonnet leading edge
reference line and the bonnet side reference line

Corner
4

reference |
|
1
1
1
|
1
1
i

point

2.16. ‘Driver mass’ means the nominal mass of a driver that shall7bekg
(subdivided into 68 kg occupant mass at the sedt7akg luggage mass in
accordance with ISO standard 2416-1992).

2.17. ‘Femur” of the lower legform impactor is defined as abihgponents or parts
of components (including flesh, skin covering, dempnstrumentation and
brackets, pulleys, etc. attached to the impactottfe purpose of launching
it) above the level of the centre of the knee.

2.18. ‘Front reference line for child headform” means the geometric trace as
described on the vehicle front structure using ab¥B00 line. In the case of
vehicles where the wrap around distance to the é&tdeading edge reference
line, is more than 1,000 mm at any point, then blo&net leading edge
reference line will be used as the front referelivoe for child headform at
that point.
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2.19.

2.20.

2.21.

2.22.

Figure 7

‘Front structure” means all outer structures of the vehicle exctp
windscreen, the windscreen header, the A-pillax structures rearward of
these. It therefore includes, but is not limited ttoe bumper, the bonnet,
wings, scuttle, wiper spindles and lower windscrigame.

‘Ground reference planeg” means a horizontal plane, either real or imaginar
that passes through the lowest points of contadlfayres of a vehicle while
the vehicle is in its normal ride attitude. If thvehicle is resting on the
ground, then the ground level and the ground raefexglane are one and the
same. If the vehicle is raised off the ground sasho allow extra clearance
below the bumper, then the ground reference peabdve ground level.

‘Head Injury Criterion (HIC)” means the calculated result of accelerometer
time histories using the following formula:

2.5
1
HC= | ——Tfadt| (t,-t)
LY t,
Where:
“a” is the resultant acceleration measured insuoit gravity “g”

(1 g =9.81 m/s?);

“t;»and “t” are the two time instants (expressed in secomnldsing the
impact, defining an interval between the beginrang the end
of the recording period for which the value of Hi€ a
maximum (% - ; < 15 ms).

‘Impact point” means the point on the vehicle where initial @@ty the test

impactor occurs. The proximity of this point to ttaeget point is dependent
upon both the angle of travel by the test impaetod the contour of the
vehicle surface (see point B in Figure 7).

Impact and target point

2.23.

2.24.

A: Target point
B: Impact point
0 : Impact angle

‘Lower bumper height” means the vertical distance between the ground
reference plane and the lower bumper reference kwith the vehicle
positioned in its normal ride attitude.

‘Lower bumper reference line” means the lower limit to significant points of
pedestrian contact with the bumper. It is definedhe geometric trace of the
lowermost points of contact between a straight ed@@mm long and the
bumper, when the straight edge, held parallel ® whrtical longitudinal
plane of the vehicle and inclined forwards by 2B8ni the vertical, is
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Figure 8

traversed across the front of the vehicle, whilenta@ing contact with the
ground and with the surface of the bumper (seerEighu

Lower Bumper Reference Line (LBRL)

2.25.

2.26.

2.27.

2.28.

Figure 9

Straight edge
700mm Long

I&\I

‘Mass in running order” means the nominal mass of a vehicle as determined
by the sum of unladen vehicle mass and driver'ssmas

‘Normal ride attitude” means the vehicle positioned on a flat horizontal
surface with its mass in running order, with theegyinflated to manufacturer
recommended pressures, the front wheels in theglstrahead position and
with a passenger mass placed on the front passeagerThe front seats are
placed at the nominal mid-track position. The suaspmm shall be set in
normal running condition as specified by the maatufieer for a speed of
40 km/h.

‘Passenger mass’ means the nominal mass of a passenger thatlsh&8 kg,
with in addition a 7 kg provision for luggage whishall be located in the
luggage compartment(s) in accordance with 1ISO stah@416-1992.

‘Sde reference line’ means the geometric trace of the highest poirits o
contact between a straight edge 700 mm long andithes of the vehicle,
when the straight edge, held parallel to the trarses vertical plane of the
vehicle and inclined inwards by 45°, is traversedd, and maintains contact
with the sides of the front structure (see Figyre 9

Side reference line

2.29.

Bonnet side
reference line

Straight edge
700 mm long

‘Target point” means the intersection of the projection of theadform
longitudinal axis with the front surface of the igé (see point A in
Figure 7).




ECE/TRANS/WP.29/2010/127

10

2.30.

2.31.

2.32.

2.33.

2.34.

2.34.1.

2.34.2.

2.35.

Figure 10

“Third of the bonnet leading edge” means the geometric trace between the
corner reference points, measured with a flexiblgetfollowing the outer
contour of the leading edge, divided in three eqaals.

“Third of the bonnet top” means the geometric trace of the area between the
bonnet side reference lines, measured with a flexépe following the outer
contour of the bonnet top on any transverse sectivided in three equal
parts.

“Third of the bumper” means the geometric trace between the cornetiseof
bumper, measured with a flexible tape following th&ter contour of the
bumper, divided in three equal parts.

‘Tibia” of the lower legform impactor is defined as adingponents or parts
of components (including flesh, skin covering, instentation and brackets,
pulleys, etc. attached to the impactor for the psepof launching it) below
the level of the centre of the knee. Note thattth&a as defined includes
allowances for the mass, etc., of the foot.

‘Unladen vehicle mass’” means the nominal mass of a complete vehicle as
determined by the following criteria:

Mass of the vehicle with bodywork and aditbry fitted equipment, electrical
and auxiliary equipment for normal operation of et including liquids,
tools, fire extinguisher, standard spare partsckb@and spare wheel, if fitted.

The fuel tank shall be filled to at leaBtper cent of rated capacity and the
other liquid containing systems (except those f@duwater) to 100 per cent
of the capacity specified by the manufacturer

‘Upper bumper reference line” means a line which identifies the upper limit
to significant points of pedestrian contact wite ttumper. It is defined as the
geometric trace of the upper most points of conltettveen a straight edge
700 mm long and the bumper, when the straight eldglel parallel to the
vertical longitudinal plane and inclined rearwalys20°, is traversed across
the front of the vehicle, while maintaining contadgth the ground and with
the surface of the bumper (see Figure 10).

Where necessary the straight edge shall be skearttn avoid any contact
with structures above the bumper.

Upper Bumper Reference Line (UBRL)

2.36.

Straight edge
700 mm long

&RL - UBRL S\

ol

‘“Vehicle type with regard to the pedestrian protection requirements’ means a
category of vehicles which, forward of the A-piardo not differ in such
essential respects as:
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2.37.

2.38.

2.39.

2.40.

Figure 11

(@  The structure,

(b)  The main dimensions,

(c)  The materials of the outer surfaces of theéaleh
(d)  The component arrangement (external or intgrna

in so far as they may be considered to have atiwegeffect on the results of
the impact tests prescribed in this Regulation.

‘Vehicles of category M; derived from N;” means those vehicles of ;M
category which, forward of the A-pillars, have $@me general structure and
shape as a pre-existing Sategory vehicle.

‘Vehicles of category N; derived from M;” means those vehicles of ;N
category which, forward of the A-pillars, have S8@ne general structure and
shape as a pre-existing; Mategory vehicle.

‘Windscreen” means the frontal glazing of the vehicle situabedween the
A-pillars.

‘Wrap Around Distance (WAD)” means the geometric trace described on the
outer surface of the vehicle front structure by end of a flexible tape, when

it is held in a vertical longitudinal plane of tehicle and traversed across
the front structure. The tape is held taut throughbe operation with one
end held at the same level as the ground refenglace, vertically below the
front face of the bumper and the other end helddntact with the front
structure (see Figure 11). The vehicle is positbme the normal ride
attitude.

This procedure shall be followed, using alterratiapes of appropriate
lengths, to describe wrap around distances of 1®0(WAD21000), of
1,700 mm (WAD1700) and of 2,100 mm (WAD2100).

Wrap around distance measurement

3.1.

3.2.

7

Wrap around
distance

Application for approval

The application for approval of a vehicle typigh regard to the pedestrian
protection requirements shall be submitted by #t@cle manufacturer or by
his authorized representative.

It shall be accompanied by the documents meati below in triplicate and
include the following particulars:

11
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N

3.2.1. The manufacturer shall submit to the apgr@uahority the information
document, established in accordance with the medelout in Part 1 of
Annex 1, including a description of the vehicleeypith regard to the items
mentioned in paragraph 2.37., together with dineredi drawings. The
numbers and/or symbols identifying the vehicle tgpall be specified.

3.3. A vehicle representative of the vehicle typée approved shall be submitted
to the Technical Service conducting the approwtkte

4. Approval

4.1. If the vehicle type submitted for approval quant to this Regulation meets
the requirements of paragraph 5. below, approvathaf vehicle shall be
granted.

4.2, An approval number shall be assigned to egple fpproved; its first

two digits (00 for the Regulation in its initialrfa) shall indicate the series of
amendments incorporating the most recent majornieah amendments
made to the Regulation at the time of issue of aperoval. The same
Contracting Party shall not assign the same nuttbanother vehicle type.

4.3. Notice of approval or of refusal or withdravegdlapproval pursuant to this
Regulation shall be communicated to the Partieshéo Agreement which
apply this Regulation by means of a form conformiogthe model in
Annex 1, Part 2 and photographs and/or plans sghply the applicant being
in a format not exceeding A4 (210 x 297 mm), odéal to that format, and
on an appropriate scale.

4.4, There shall be affixed, conspicuously and imeadily accessible place
specified on the approval form, to every vehiclafooming to a vehicle type
approved under this Regulation, an internationglreyal mark conforming
to the model described in Annex 2, consisting of:

4.4.1. a circle surrounding the letter “E” followég the distinguishing number of
the country which has granted approtal

1 for Germany, 2 for France, 3 for Italy, 4 foetNetherlands, 5 for Sweden, 6 for Belgium, 7 for
Hungary, 8 for the Czech Republic, 9 for SpainfdrSerbia, 11 for the United Kingdom, 12 for
Austria, 13 for Luxembourg, 14 for Switzerland, ({&cant), 16 for Norway, 17 for Finland, 18 for
Denmark, 19 for Romania, 20 for Poland, 21 for &gait, 22 for the Russian Federation, 23 for
Greece, 24 for Ireland, 25 for Croatia, 26 for 8lma, 27 for Slovakia, 28 for Belarus, 29 for Estpn
30 (vacant), 31 for Bosnia and Herzegovina, 32 fdvia, 33 (vacant), 34 for Bulgaria, 35 (vacant),
36 for Lithuania, 37 for Turkey, 38 (vacant), 39 Azerbaijan, 40 for The former Yugoslav Republic
of Macedonia, 41 (vacant), 42 for the European Canity (Approvals are granted by its Member
States using their respective ECE symbol), 43dpad, 44 (vacant), 45 for Australia, 46 for Ukraine
47 for South Africa, 48 for New Zealand, 49 for @yg, 50 for Malta, 51 for the Republic of Korea,
52 for Malaysia, 53 for Thailand, 54 and 55 (vay:ab® for Montenegro, 57 (vacant) and 58 for
Tunisia. Subsequent numbers shall be assignedhéo obuntries in the chronological order in which
they ratify or accede to the Agreement ConcerriregAdoption of Uniform Technical Prescriptions
for Wheeled Vehicles, Equipment and Parts whichtmakitted and/or be Used on Wheeled Vehicles
and the Conditions for Reciprocal Recognition ofpAgvals Granted on the Basis of these
Prescriptions, and the numbers thus assignedishalbmmunicated by the Secretary-General of the
United Nations to the Contracting Parties to theekgnent.
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4.4.2.

4.5.

4.6.
4.7.

5.1.

51.1.

5.1.2

5.2.

5.2.1.

the number of this Regulation, followed Ine tletter “R”, a dash and the
approval number to the right of the circle presedibin paragraph 4.4.1.
above.

If the vehicle conforms to a vehicle type aywed under one or more other
Regulations, annexed to the Agreement, in the epumhich has granted

approval under this Regulation, the symbol presctiin paragraph 4.4.1.

needs not be repeated; in such a case, the Reguéatd approval numbers
and the additional symbols shall be placed in galttolumns to the right of

the symbol prescribed in paragraph 4.4.1. above.

The approval mark shall be clearly legible badndelible.

The approval mark shall be placed close tunahe vehicle data plate.

Specifications

Legform test to bumper:

For vehicles with a lower bumper height at the tessition of less than
425 mm the requirements of paragraph 5.1.1. skeadpplied.

For vehicles with a lower bumper height at the pestition which is greater
than, or equal to, 425 mm and less than 500 mnrdfeirements of either
paragraph 5.1.1. or 5.1.2., at the choice of theufsturer, shall be applied.

For vehicles with a lower bumper height at the tesgition of greater than,
or equal to, 500 mm the requirements of paragrapl2 5shall be applied.

Lower legform to bumper:

When tested in accordance with Annex 5, paragraptiover legform to
bumper), the maximum dynamic knee bending angldl slo& exceed 19°,
the maximum dynamic knee shearing displacement sbakexceed 6.0 mm,
and the acceleration measured at the upper entedfliia shall not exceed
170 g. In addition, the manufacturer may nominateper test widths up to
a maximum of 264 mm in total where the acceleratimasured at the upper
end of the tibia shall not exceed 250 g.

The lower legform impactor shall be certified puwast to Annex 6,
paragraph 1.

Upper legform to bumper:

When tested in accordance with Annex 5, paragrapfuf@er legform to
bumper), the instantaneous sum of the impact foraés respect to time
shall not exceed 7.5 kN and the bending momenhentdst impactor shall
not exceed 510 Nm.

The upper legform impactor shall be certified parguto Annex 6,
paragraph 2.

Headform tests
Child and adult headform tests:

When tested in accordance with Annex 5, paragr@ph4., and 5., the HIC
recorded shall not exceed 1,000 over two thirdshefcombined child and
adult headform test areas. The HIC for the remgimireas shall not exceed
1,700 for both headforms.

13
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5.2.2.

5.2.3.

6.1.

6.1.1.

6.1.2.

6.2.

6.3.

7.1.

7.2.

7.3.

8.1

In case there is only a child headform test area,HIC recorded shall not
exceed 1,000 over two thirds of the test areat®remaining area the HIC
shall not exceed 1,700.

Child headform impact:

When tested in accordance with Annex 5, paragraphand 4., the HIC
recorded shall not exceed 1,000 over a minimumref balf of the child
headform test area. The HIC for the remaining asbafl not exceed 1,700.

The headform impactors shall be certified purst@aitnnex 6, paragraph 3.

Modification of vehicle type and extension of
approval

Every modification of the vehicle type as defi in paragraph 2.36. above
shall be notified to the Administrative Departmemhich approved the
vehicle type. The department may then either:

consider that the modifications made dohexte an adverse effect on the
conditions of the granting of the approval and geanextension of approval;

consider that the modifications made affeetconditions of the granting of
the approval and require further tests or additichacks before granting an
extension of approval.

Confirmation or refusal of approval, specifyithe alterations, shall be
communicated by the procedure specified in pardgdap. above to the
Contracting Parties to the Agreement which appiy Regulation.

The Competent Authority shall inform the otl@wntracting Parties of the
extension by means of the communication form wiaippears in Annex 2 to
this Regulation. It shall assign a serial numbegach extension, to be known
as the extension number.

Conformity of production

Procedures concerning conformity of producsball conform to the general
provisions defined in Appendix 2 to the Agreement
(E/ECE/324-E/ECE/TRANS/505/Rev.2) and meet the ofeihg
requirements:

A vehicle approved pursuant to this Regulasball be so manufactured as
to conform to the type approved by meeting the irequents of paragraph 5.
above;

The Competent Authority which has granted eypgrmay at any time verify
the conformity of control methods applicable to legroduction unit. The
normal frequency of such inspections shall be @wesy two years.

Penalties for non-conformity of production

The approval granted in respect of a vehighe pursuant to this Regulation
may be withdrawn if the requirements laid down arggraph 7. above are
not complied with.
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8.2.

10.

If a Contracting Party withdraws an approvtahad previously granted, it
shall forthwith so notify the other Contracting #&s applying this
Regulation by sending them a communication fornfawning to the model
set out in Part 2 of Annex 1 to this Regulation.

Production definitely discontinued

If the holder of the approval completely ceasesmanufacture a type of
vehicle approved in accordance with this Regulatf@ shall so inform the
authority which granted the approval, which in tehall forthwith inform the
other Contracting Parties to the Agreement applihig Regulation by
means of a communication form conforming to the et@@t out in Part 2 of
Annex 1 to this Regulation.

Names and addresses of the Technical Services
responsible for conducting approval tests and of
Administrative Departments

The Contracting Parties to the Agreement applyinig Regulation shall
communicate to the United Nations Secretariat thmes and addresses of
the Technical Services responsible for conductipgreval tests and of the
Administrative Departments which grant approval atod which forms
certifying approval or extension or refusal or wlithwal of approval are to
be sent.

15



ECE/TRANS/WP.29/2010/127

Annex 1

Part 1

16

Model

Information document No ... relating to the type aproval of a vehicle with regard to
pedestrian protection

The following information, if applicable, shall Iseipplied in triplicate and include a list of
contents. Any drawings shall be supplied in appaterscale and in sufficient detail on size
A4 or on a folder of A4 format. Photographs, if asgall show sufficient detail.

If the systems, components or separate technidt kiave electronic controls, information
concerning their performance shall be supplied.

0. General

0.1. Make (trade name of manufacturer):

0.2. Type:

0.2.1. Commercial name(s) (if available):

0.3. Means of identification of type, if marked the vehicle"*:
0.3.1. Location of that marking:

0.4. Category of vehicl&

0.5. Name and address of manufacturer:

0.6. Name(s) and address(es) of assembly plant(s):

0.7. Name and address of the manufacturer’s repiasee (if any):
1. General construction characteristics of the alehi

1.1. Photographs and/or drawings of a represeptaghicle:
1.6. Position and arrangement of the engine:

9. Bodywork

9.1. Type of bodywork:

9.2. Materials used and methods of construction:

9.23. Pedestrian protection

Delete where not applicable (there are cases wiatheng needs to be deleted when more than one
entry is applicable).

If means of identification of type contains chaeas not relevant to describe the vehicle type e
by this information document, such characters di®lepresented in the documentation by the
symbol “?” (e.g. ABC??123??).

As defined in Annex 7 to the Consolidated Resotutin the Construction of vehicles (R.E.3),
document TRANS/WP.29/78/Rev.1/Amend.2, as last aeeiry Amendment 4.
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9.23.1.

A detailed description, including photodrajand/or drawings, of the vehicle
with respect to the structure, the dimensions réfevant reference lines and
the constituent materials of the frontal part oé thehicle (interior and

exterior) shall be provided. This description sliadlude detail of any active
protection system installed.

17
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Annex 1
Part 2

Communication

(Maximum format: A4 (210 x 297 mm)

issued by: Name of administration:

concerning? APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of vehicle with regard to the pedestrigafety performance pursuant to
Regulation No. XXX

Trademark:

Type and trade names:

Name and address of manufacturer:

If applicable, name and address of manufactirepresentative:
Brief description of vehicle:

Date of submission of vehicle for approval:

Technical Service performing the approval tests:

Date of report issued by that service:

© © N o g > w DR

Number of report issued by that service:

=
<

Approval with regard to the pedestrian safetyerfggmance is
granted/refused:

Distinguishing number of the country which hasngea/extended/refused/withdrawn an approval
(see approval provisions in the Regulation).
2 Delete what does not apply.

18
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11.
12.
13.
14.

15.

Place:
Date:

Signature:

Annexed to this communication are the followidhgcuments, bearing the
approval number indicated above:

dimensional drawings
exploded view or photograph of the vehicle

Any remarks:

19
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Arrangements of approval marks

(See paragraphs 4.4. to 4.4.2. of this Regulation)

# ? XXXR - 00185 _ { as

a =8 mm min

The above approval mark affixed to a vehicle shtves the vehicle type concerned has
been approved in Belgium (E6) with regard to itdgsdrian safety performance pursuant to
Regulation No. XXX. The first two digits of the appal number indicate that the approval
was granted in accordance with the requirementRegfulation No. XXX in its original
form.
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Annex 3

General test conditions

3.1.1.

3.1.2.

3.2.

3.3.

Temperature and humidity

At the time of testing, the test facility atite vehicle or sub-system shall
have a relative humidity of 40 £30 per cent andititeed temperature of
204 °C.

Impact test site

The test site shall consist of a flat, smaid hard surface with a slope not
exceeding 1 per cent.

Preparation of the vehicle

Either a complete vehicle, or a cut-body, sidid to the following conditions
shall be used for the test.

The vehicle shall be in its normal ridetatte, and shall be either securely
mounted on raised supports or at rest on a flazdwotal surface with the
parking brake applied.

The cut-body shall include, in the testpalits of the vehicle front structure,
all under-bonnet components and all componentsnbethie windscreen that
may be involved in a frontal impact with a vulndelroad user, to
demonstrate the performance and interactions dhellcontributory vehicle
components. The cut-body shall be securely mouintéde normal vehicle
ride attitude.

All devices designed to protect vulnerabledragers when impacted by the
vehicle shall be correctly activated before ant#oactive during the relevant
test. It shall be the responsibility of the mantfeer to show that any

devices will act as intended in a pedestrian impact

For vehicle components which could change ehapposition, other than
active devices to protect pedestrians, and whicke hmore than one fixed
shape or position shall require the vehicle to cgmgth the components in
each fixed shape or position.

21
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Test impactor specifications

1.2.

1.3.

1.4.

2.2.

2.3.

2.4,

Lower legform impactor

The lower legform impactor shall consist ofotvioam covered rigid
segments, representing femur (upper leg) and {lbiaer leg), joined by a
deformable, simulated knee joint. The overall léngt the impactor shall be
926 +5 mm, having a required test mass of 13.4 @ Asee Figure 1).
Dimensions of the various parts are detailed irufédL.

Brackets, pulleys, etc. attached to the impaatorttie purpose of launching
it, may extend the dimensions shown in Figure 1.

The diameter of the femur and tibia shall BexZ mm and both shall be
covered by foam flesh and skin. The foam fleshldb@l25 mm thick foam
type CF-45 or equivalent. The skin shall be madaedprene foam, faced
with 0.5 mm thick nylon cloth on both sides, with averall thickness of
6 mm.

The knee joint shall be fitted with deformakteee elements from the same
batch as those used in the certification tests.

The total masses of the femur and tibia 9b&l8.6 +0.1 kg and 4.8 £0.1 kg
respectively, and the total mass of the impactail dbe 13.4 +0.2 kg. The
centre of gravity of the femur and tibia shall H&210 mm
and 233 10 mm from the centre of the knee resgelgti The moment of
inertia of the femur and tibia, about a horizoratgis through the respective
centre of gravity and perpendicular to the directiof impact, shall
be 0.127 +0.010 kgm2 and 0.120 +0.010 kgm? resypedgti

Lower legform instrumentation

An uniaxial accelerometer shall be mountedhennon-impacted side of the
tibia, 66 +5 mm below the knee joint centre, with sensitive axis in the
direction of impact.

A damper shall be fitted to the shear disptem® system and may be
mounted at any point on the rear face of the ingraot internally. The
damper properties shall be such that the impacestsnboth the static and
dynamic shear displacement requirements and preexuessive vibrations
of the shear displacement system.

Transducers shall be fitted to measure knedibg angle and knee shearing
displacement.

The instrumentation response value channe&uéecy class (CFC), as
defined in ISO 6487:2002, shall be 180 for all sducers. The CAC
response values, as defined in ISO 6487:2002, 4eaB0° for the knee
bending angle, 10 mm for the shearing displacenaerdt 500 g for the
acceleration. This does not require that the inmgadtself be able to
physically bend and shear to these angles andadisplents.
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Figure 1

Lower legform impactor

3.2.

3.3.

3.4.
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Upper legform impactor

The upper legform impactor shall be rigid,nfoeovered at the impact side,
and 350 +5 mm long (see Figure 2).

The total mass of the upper legform impaatohiding those propulsion and
guidance components which are effectively parthef impactor during the
impact shall be 9.5 +0.1 kg.

The total mass of the front member and otharponents in front of the load
transducer assemblies, together with those partshefload transducer
assemblies in front of the active elements, butugkig the foam and skin,
shall be 1.95 +0.05 kg.

The upper legform impactor for the bumper @sll be mounted to the
propulsion system by a torque limiting joint and ibsensitive to off-axis
loading. The impactor shall move only in the spedifdirection of impact
when in contact with the vehicle and shall be pnée@ from motion in other
directions including rotation about any axis.
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3.5.

3.6.

3.7.

4.2.

4.3.

The torque limiting joint shall be set so ttta longitudinal axis of the front
member is vertical at the time of impact with aetahce of £2°, with the
joint friction torque set to 675 +25 Nm.

The centre of gravity of those parts of theawetor which are effectively
forward of the torque limiting joint, including arweights fitted, shall lie on
the longitudinal centre line of the impactor, wétholerance of +10 mm.

The length between the load transducer céinge shall be 310 £1 mm and
the front member diameter shall be 50 +1 mm.

Upper legform instrumentation

The front member shall be strain gauged tosmmreabending moments in
three positions, as shown in Figure 2, each usirsgmarate channel. The
strain gauges are located on the impactor on tbk bhthe front member.

The two outer strain gauges are located 50 +1 mom fthe impactor's

symmetrical axis. The middle strain gauge is lotate the symmetrical axis
with a #1 mm tolerance.

Two load transducers shall be fitted to measuadividually the forces
applied at either end of the upper legform impactus strain gauges
measuring bending moments at the centre of therdpgéorm impactor and
at positions 50 mm either side of the centre Isee(Figure 2).

The instrumentation response value CFC, aratkfn ISO 6487:2002, shall
be 180 for all transducers. The CAC response valaess defined in
ISO 6487:2002, shall be 10 kN for the force tramsds and 1,000 Nm for
the bending moment measurements.
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Figure 2
Upper legform impactor
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5. Child and adult headform impactors
5.1. Child headform impactor (see Figure 3)
5.1.1. The child headform impactor shall be madalwminium, be of homogenous

construction and be of spherical shape. The ovet@meter shall be
165 £1 mm. The mass shall be 3.5 £0.07 kg. The mébmikinertia about an
axis through the centre of gravity and perpendictdahe direction of impact
shall be within the range of 0.008 to 0.012 kgfthe centre of gravity of the
headform impactor including instrumentation shak Ilocated in the
geometric centre of the sphere with a tolerance2ahm.

The sphere shall be covered with a 14 0.5 mnkthigthetic skin, which
shall cover at least half of the sphere.

5.1.2. The first natural frequency of the child diieam impactor shall be over
5,000 Hz.

5.2. Child headform instrumentation

5.2.1. A recess in the sphere shall allow for mimgnbne triaxial or three uniaxial

accelerometers within +10 mm seismic mass locatmarance from the
centre of the sphere for the measurement axis,#dnghm seismic mass
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5.2.2.

5.2.3.

5.2.4.

Figure 3

location tolerance from the centre of the sphere tfee perpendicular
direction to the measurement axis.

If three uniaxial accelerometers are used, of the accelerometers shall
have its sensitive axis perpendicular to the maognface A (see Figure 3)
and its seismic mass shall be positioned withigledrical tolerance field of
1 mm radius and 20 mm length. The centre line efttiierance field shall
run perpendicular to the mounting face and its poiit shall coincide with
the centre of the sphere of the headform impactor.

The remaining accelerometers shall have Heegisitive axes perpendicular to
each other and parallel to the mounting face Ataeid seismic mass shall be
positioned within a spherical tolerance field ofrhénh radius. The centre of
the tolerance field shall coincide with the centk the sphere of the

headform impactor.

The instrumentation response value CFCgeéisatl in ISO 6487:2002, shall
be 1,000. The CAC response value, as defined in 6887:2002, shall be
500 g for the acceleration.

Child headform impactor

5.3.
53.1.

End Plate

Accelerometer-

Skin — ]

Sphere

Sphere 165 mm

Adult headform impactor (see Figure 4)

The adult headform impactor shall be madawhinium, be of homogenous
construction and be of spherical shape. The ovdiatheter is 165 +1 mm as
shown in Figure 4. The mass shall be 4.5 +0.1 kge Moment of inertia

about an axis through the centre of gravity angh¢edicular to the direction
of impact shall be within the range of 0.010 tol®kgnf. The centre of

gravity of the headform impactor including instrumtegion shall be located
in the geometric centre of the sphere with a toleeaof +5 mm.

The sphere shall be covered with a 14 +0.5 mnkthiothetic skin, which
shall cover at least half of the sphere.
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Figure 4

Adult headform impactor

5.3.2.

5.4.

54.1.

5.4.2.

54.3.

5.4.4.

5.5.

End Plate

Accelerometer
Skin

Sphere

Sphere 165 mm

The first natural frequency of the headfampactor shall be over 5,000 Hz.
Adult headform instrumentation

A recess in the sphere shall allow for mimgnbne triaxial or three uniaxial
accelerometers within +10 mm seismic mass locatmarance from the
centre of the sphere for the measurement axis,#dnghm seismic mass
location tolerance from the centre of the sphere tfee perpendicular
direction to the measurement axis.

If three uniaxial accelerometers are usew, of the accelerometers shall
have its sensitive axis perpendicular to the maognface A (see Figure 4)
and its seismic mass shall be positioned withiglimdrical tolerance field of
1 mm radius and 20 mm length. The centre line efttiierance field shall
run perpendicular to the mounting face and its podi shall coincide with
the centre of the sphere of the headform impactor.

The remaining accelerometers shall have Hegisitive axes perpendicular to
each other and parallel to the mounting face Ataed seismic mass shall be
positioned within a spherical tolerance field of hfh radius. The centre of
the tolerance field shall coincide with the centk the sphere of the

headform impactor.

The instrumentation response value CFCgéisatl in ISO 6487:2002, shall
be 1,000. The CAC response value, as defined in 688y:2002, shall be
500 g for the acceleration.

Rear face of the child and adult headform ictqra

A rear flat face shall be provided on the outerfaie of the headform
impactors which is perpendicular to the directidntravel, and typically
perpendicular to the axis of one of the acceleremseas well as being a flat
plate capable of providing for access to the acosieters and an attachment
point for the propulsion system.
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Test procedures

1.2.

1.3.

1.4.
1.5.

1.6.

1.7.

1.8.

Lower legform to bumper

For each test the impactor shall be fittedhwigw foam flesh cut from one of
up to four consecutive sheets of foam type CF-4&shfl material or

equivalent, produced from the same batch of mahwfac(cut from one

block or “bun” of foam), provided that foam from ef these sheets was
used in the dynamic certification test and the vittlial weights of these

sheets are within 2 per cent of the weight of #ieet used in the
certification test.

The test impactor or at least the foam fldsdll be stored during a period of
at least four hours in a controlled storage aregé wistabilized humidity of
35 +15 per cent and a stabilized temperature of420C prior to impactor
removal for test. After removal from the storage tmpactor shall not be
subjected to conditions other than those pertaiimirige test area.

Each test shall be completed within two hafrsvhen the impactor to be
used is removed from the controlled storage area.

The selected target points shall be in thegairtest area.

A minimum of three lower legform to bumpertseshall be carried out, one
each to the middle and the outer thirds of the bamab positions judged to
be the most likely to cause injury. Tests shall tbedifferent types of
structure, where they vary throughout the areaet@$sessed. The selected
test points shall be a minimum of 132 mm apart, amdinimum of 66 mm
inside the defined corners of the bumper. Theseénmim distances are to be
set with a flexible tape held tautly along the owwerface of the vehicle. The
positions tested by the laboratories shall be etdid in the test report.

The direction of the impact velocity vectomltbe in the horizontal plane
and parallel to the longitudinal vertical planetteé vehicle. The tolerance for
the direction of the velocity vector in the horitan plane and in the
longitudinal plane shall be +2° at the time of tficontact. The axis of the
impactor shall be perpendicular to the horizontEnp with a tolerance
of £2° in the lateral and longitudinal plane. Therikontal, longitudinal and
lateral planes are orthogonal to each other (sgeréil).

The bottom of the impactor shall be at 25 niova ground reference plane
at the time of first contact with the bumper (segufe 2), with a £10 mm
tolerance. When setting the height of the propulsgstem, an allowance
must be made for the influence of gravity during geriod of free flight of
the impactor.

The lower legform impactor for the bumper gesttall be in “free flight” at
the moment of impact. The impactor shall be relédsdree flight at such a
distance from the vehicle that the test resultshatanfluenced by contact of
the impactor with the propulsion system during reimbof the impactor.

The impactor may be propelled by an air, springyatraulic gun, or by other
means that can be shown to give the same result.
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1.9. At the time of first contact the impactor $have the intended orientation
about its vertical axis, for the correct operatiohits knee joint, with a
tolerance of +5° (see Figure 1).

1.10. At the time of first contact the centre liokthe impactor shall be within
a £10 mm tolerance to the selected impact location.

1.11. During contact between the impactor and #tdcle, the impactor shall not
contact the ground or any object which is not pathe vehicle.

1.12. The impact velocity of the impactor when lsig the bumper shall be
11.1 +0.2 m/s. The effect of gravity shall be taketo account when the
impact velocity is obtained from measurements tdiefiore the time of first
contact.

Figure 1
Tolerances of angles for the lower legform impactoat the time of the first impact

plane = =
22°

J . herizontal :
'

lateral
plane

Tongitudinal plane

Figure 2
Lower legform to bumper tests for complete vehiclén normal ride attitude (left) and
for cut-body mounted on supports (right)

: Impactoilifree flight

[ T |4 Support
Ground reference plane 25mm ‘
= ground level (at impact) Ground level
Ground reference plan
2. Upper legform to bumper
2.1. For each test the foam flesh shall be two skeets of 25 mm thick foam

type CF-45 or equivalent, which shall be cut frdra sheet of material used
for the dynamic certification test. The skin shiadi a 1.5 mm thick fibre

reinforced rubber sheet. The mass of the foam hedubber skin together
shall be 0.6 £0.1 kg (this excludes any reinforcetnmountings, etc. which

are used to attach the rear edges of the rubbernskhe rear member). The
foam and rubber skin shall be folded back towahdsrear, with the rubber
skin attached via spacers to the rear member $ahbasides of the rubber
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2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

3.1.

3.1.1.

3.1.2.

3.2.

3.2.1.

30

skin are held parallel. The foam shall be of sucéize and shape that an
adequate gap is maintained between the foam angauwnts behind the
front member, to avoid significant load paths betwehe foam and these
components.

The test impactor or at least the foam fldsdll e stored during a period of
at least four hours in a controlled storage arga wistabilized humidity of
35 £15 per cent and a stabilized temperature of£20C prior to impactor
removal for test. After removal from the storage tmpactor shall not be
subjected to conditions other than those pertaiiirtge test area.

Each test shall be completed within two hafrsvhen the impactor to be
used is removed from the controlled storage area.

The selected target points shall be in the gmrmest area as defined in
paragraph 2.11.

A minimum of three lower legform to bumpertseshall be carried out, one
each to the middle and the outer thirds of the bemgp positions judged to
be the most likely to cause injury. Tests shall tbedifferent types of
structure, where they vary throughout the areaet@$sessed. The selected
test points shall be a minimum of 132 mm apart, amdinimum of 66 mm
inside the defined corners of the bumper.

These minimum distances are to be set with alflexape held taut along the
outer surface of the vehicle. The positions testedhe laboratories shall be
indicated in the test report.

The direction of impact shall be parallel te tlongitudinal axis of the
vehicle, with the axis of the upper legform vertigathe time of first contact.
The tolerance to this direction is +2°.

The impact velocity of the upper legform immaavhen striking the bumper
shall be 11.1 +0.2 m/s.

Child and adult headform test procedures — Commastinspecifications
Propulsion of the headform impactors

The headform impactors shall be in “freghif at the moment of impact, at
the required impact velocity (as specified in paapbs 4.6. and 5.6.) and the
required direction of impact (as specified in paaatps 4.7. and 5.7.).

The impactors shall be released to “freghffi at such a distance from the
vehicle that the test results are not influenceddrytact of the impactor with
the propulsion system during rebound of the impacto

Measurement of impact velocity

The velocity of the headform impactor sHa#l measured at some point
during the free flight before impact, in accordamdth the method specified
in 1SO 3784:1976. The accuracy of velocity measam®m shall
be +0.01 m/sec. The measured velocity shall be stetju considering all
factors which may affect the impactor between tbimtpof measurement and
the point of impact, in order to determine the e#lpof the impactor at the
time of impact. The angle of the velocity vectotta time of impact shall be
calculated or measured.
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3.3.
3.3.1.

3.4.
3.4.1.

Figure 3

Recording

The acceleration time histories shall bemded, and HIC shall be calculated.
The first point of contact on the front structuré tbe vehicle shall be
recorded. Recording of test results shall be in oatance with
ISO 6487:2002.

Splitting of headform test zones

The manufacturer shall identify the zoneshef bonnet top where the HIC
must not exceed 1,000 (HIC1000 zone) or 1,700 (HMBD1zone) (see
Figure 3).

Example of marking of HIC1000 zone and HIC1700 zone

3.4.2.

3.4.3.

3.4.4.

3.5.

HIC1700
Zone

Marking of the “bonnet top” impact area asllvas “HIC1000 zone” and
“HIC1700 zone” will be based on a drawing suppledthe manufacturer,
when viewed from a horizontal plane above the \lehitat is parallel to the
vehicle horizontal zero plane. A sufficient numlzérx and y co-ordinates
shall be supplied by the manufacturer to mark wup aheas on the actual
vehicle while considering the vehicle outer contiouthe z direction.

The areas of “HIC1000 zone” and “HIC1700e¢omay consist of several
parts, with the number of these parts not beingdidn The determination of
the impacted zone is done by the first contact tpoithe headform with the
“bonnet top”.

The calculation of the surface of the impaeta as well as the surface areas
of “HIC1000 zone” and “HIC1700 zone” shall be doae the basis of a
projected bonnet when viewed from a horizontal elgvarallel to the
horizontal zero plane above the vehicle, on thdsbak the drawing data
supplied by the manufacturer.

Impact test points — Particular specifications

Notwithstanding the provisions of paragraphs 4fd 5.2. below, if a
number of test positions have been selected inrasfigotential to cause
injury and the test area remaining is too smaletect another test position
while maintaining the minimum spacing between teten less than nine
tests for each impactor may be performed. The iposittested by the
laboratories shall be indicated in the test repbidwever, the technical
services conducting the tests shall perform as niasis as necessary to
guarantee the compliance of the vehicle with thadhiejury criteria (HIC)
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4.2.

4.3.

4.4,

4.5,

4.6.
4.7.

5.2.

limit values of 1000 for the HIC1000 zone and 1760the HIC1700 zone,
especially in the points near to the borders betvikbe two types of zones.

Child headform — Specific test procedure

Tests shall be made to the front structuréiwithe boundaries as defined in
paragraph 2.13. For tests on the rear area of ¢énedb top, the headform

impactor shall not contact the windscreen or Aapilbefore impacting the

bonnet top.

A minimum of nine tests shall be carried outhwthe child headform
impactor, three tests each to the middle and ther ohirds of the child/small
adult bonnet top test areas, at positions judgdsetthe most likely to cause
injury.

Tests shall be to different types of structureerehthese vary throughout the
area to be assessed and at positions judged tbebmast likely to cause
injury.

The selected test points for the child/smdiliaheadform impactor shall be
at the time of first contact:

(@& A minimum of 165 mm apart, and
(b) A minimum of 82.5 mm inside the defined sidérence lines, and;

(c)  Forward of the WAD1700 line or a minimum of B2nm forward of
the bonnet rear reference line, whichever is mastdrd at the point
of measurement, and

(d) Rearward of the WAD1000 line, or a minimum @8 mm rearward
of the bonnet leading edge reference line, whichevenost rearward
at the point of measurement.

These minimum distances are to be set with alflexiape held tautly along
the outer surface of the vehicle.

No impact point shall be located so that thpdctor will impact the test area
with a glancing blow resulting in a more severeosecimpact outside the
test area.

The point of first contact of the headform aofor shall be within a £10 mm
tolerance to the selected impact point.

The headform velocity at the time of impacilshe 9.7 £0.2 m/s.

The direction of impact shall be in the longihal vertical plane of the
vehicle to be tested at an angle of 50 £2° to thkézbntal. The direction of
impact of tests to the front structure shall be deard and rearward.

Adult headform specific test procedure

Tests shall be made to the front structuréiwithe boundaries as defined in
paragraph 2.1. For tests at the rear of the bawpetthe headform impactor
shall not contact the windscreen or A-pillar befongacting the bonnet top.

A minimum of nine tests shall be carried outhwthe adult headform
impactor, three tests each to the middle and therahirds of the adult
bonnet top test areas, at positions judged to dentbst likely to cause injury.
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5.3.

5.4.

5.5.

5.6.
5.7.

Tests shall be to different types of structureerehthese vary throughout the
area to be assessed and at positions judged tbebmast likely to cause

injury.

Selected impact points on the bonnet for thdtéheadform impactor shall

be, at the time of first contact:

(@& A minimum of 165 mm apart, and
(b) A minimum of 82.5 mm inside the defined sidérence lines, and;

(c)  Forward of the WAD2100 line or a minimum of B2nm forward of
the bonnet rear reference line, whichever is mastdrd at the point
of measurement, and

(d) Rearward of the WAD1700 line, or a minimum @8 mm rearward
of the bonnet leading edge reference line, whichevenost rearward
at the point of measurement.

These minimum distances are to be set with a flex#pe held tautly along
the outer surface of the vehicle.

No impact point shall be located so that thpdctor will impact the test area
with a glancing blow resulting in a more severeosecimpact outside the
test area.

The point of first contact of the headform aofor shall be within a £10 mm
tolerance to the selected impact point.

The headform velocity at the time of impacilshe 9.7 £0.2 m/s.

The direction of impact shall be in the longihal vertical plane of the
paragraph of the vehicle to be tested at an arfgh® @2° to the horizontal.

The direction of impact of tests to the front stawe shall be downward and
rearward.
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Annex 6

Certification of the impactor

1.2.

1.2.1.

1.2.2.

1.2.3.

1.2.4.

34

Lower legform impactor certification

The certified impactor may be used for a maximof 20 impacts before re-
certification. With each test new plastically defable knee elements shall
be used. The impactor shall also be re-certifiethdfre than one year has
elapsed since the previous certification, if anpaetor transducer output, in
any impact, has exceeded the specified CAC or éashed the mechanical
limits of the leg impactor deformation capability.

Static tests

For both tests specified in paragraphs 1&h#d 1.2.3. below, the impactor
shall have the intended orientation about its lbutinal axis, for the correct
operation of its knee joint, with a tolerance of +2

The stabilized temperature of the impactor duroegtification shall be
20° +2 °C.

The CAC response values, as defined in ISO 6482:2Ball be 50° for the
knee bending angle and 500 N for the applied fovben the impactor is
loaded in bending in accordance with paragraphl1.and 10 mm for the
shearing displacement and 10 kN for the appliedefarhen the impactor is
loaded in shearing in accordance with paragraptb1FRor both tests low-
pass filtering at an appropriate frequency is ptedj to remove higher
frequency noise without significantly affecting thmeasurement of the
response of the impactor.

When the impactor is loaded in bending icoedance with paragraph 1.2.4.
below, the applied force/bending angle responsd beawithin the limits
shown in Figure 1. Also, the energy taken to geteet&.0° of bending shall
be 100 £7 J.

When the impactor is loaded in shearingcooedance with paragraph 1.2.5.
below, the applied force/shearing displacementaesp shall be within the
limits shown in Figure 2.

The impactor, without foam covering and slghall be mounted with the

tibia firmly clamped to a fixed horizontal surfaaed a metal tube connected
firmly to the femur, as shown in Figure 3. The timaal axis of the impactor

knee joint shall be vertical. To avoid friction @rs, no support shall be
provided to the femur section or the metal tubee Banding moment applied
at the centre of the knee joint, due to the masth@fmetal tube and other
components (excluding the legform itself), shall @eceed 25 Nm.

A horizontal normal force shall be applied to tmetal tube at a distance
of 2.0 £0.01 m from the centre of the knee joind ahe resulting angle of

knee deflection shall be recorded. The load shallincreased at a rate
between 1.0 and 10°/s until the angle of deflectibthe knee is in excess of
22°. Brief excursions from these limits due, fastance, to the use of a hand-
pump shall be permitted.
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1.2.5.

1.3.
1.3.1.
1.3.1.1.

1.3.1.2.

1.3.1.3.

1.3.1.4.

1.3.2.
1.3.2.1.

1.3.2.2.

The energy is calculated by integrating the forith respect to the bending
angle in radians, and multiplying by the lever lgngf 2.0+0.01 m.

The impactor, without foam covering and skihall be mounted with the

tibia firmly clamped to a fixed horizontal surfaged a metal tube connected
firmly to the femur and restrained at 2.0 m frora tientre of the knee joint,

as shown in Figure 4.

A horizontal normal force shall be applied to tleenur at a distance of
50 mm from the centre of the knee joint and thealltesy knee shearing
displacement shall be recorded. The load shalhbeeased at a rate between
0.1 and 20 mm/s until the shearing displacemenhefknee is in excess of
7.0 mm or the load is in excess of 6.0 kN. Briefwsions from these limits
due, for instance, to the use of a hand-pump blegtlermitted.

Dynamic tests
Calibration

The foam flesh for the test impactor sballstored for a period of at least
four hours in a controlled storage area with a ibtgldl humidity of
3510 per cent and a stabilized temperature of20C prior to impactor
removal for calibration. The test impactor itsdifaf have a temperature of
20 £2 °C at the time of impact. The temperatureertoices for the test
impactor shall apply at a relative humidity of 480iper cent after a soak
period of at least four hours prior to their apation in a test.

The test facility used for the calibratiest shall have a stabilized humidity
of 40 £30 per cent and a stabilized temperature 26f+4 °C during
calibration.

Each calibration shall be completed within hours of when the impactor to
be calibrated is removed from the controlled steragea.

The relative humidity and temperature lo¢ tcalibration area shall be
measured at the time of calibration and recorddtercalibration report.

Requirements

When the impactor is impacted by a linegdided certification impactor, as

specified in paragraph 1.3.3., the maximum upp®a tacceleration shall be
not less than 120 g and not more than 250 g. Theénman bending angle
shall be not less than 6.2° and not more than 888 maximum shearing
displacement shall be not less than 3.5 mm andoot than 6.0 mm.

For all these values, the readings used shalfdra the initial impact with
the certification impactor and not from the arnegtphase. Any system used
to arrest the impactor or certification impactoalsive so arranged that the
arresting phase does not overlap in time with thitéal impact. The arresting
system shall not cause the transducer outputscieeeixthe specified CAC.

The instrumentation response value CF@gésed in ISO 6487:2002, shall
be 180 for all transducers. The CAC response valees defined in
ISO 6487:2002, shall be 50° for the knee bendingleanl0 mm for the
shearing displacement and 500 g for the acceleralibis does not require
that the impactor itself be able to physically bemmd shear to these angles
and displacements.
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1.3.3.

1.3.3.1.

1.3.3.2.

1.3.3.3.
1.3.3.4.

1.3.35.

2.2.
2.2.1.

2.2.2.

2.2.3.

Test procedure

The impactor, including foam covering askin, shall be suspended
horizontally by three wire ropes of 1.5 £0.2 mmmdéer and of 2000 mm
minimum length, as shown in Figure 5. It shall hespended with its
longitudinal axis horizontal, with a tolerance d@.%, and perpendicular to
the direction of the certification impactor motionjth a tolerance of 2
The impactor shall have the intended orientatiooualits longitudinal axis,
for the correct operation of its knee joint, withtalerance of +2°. The
impactor must meet the requirements of paragrabh with the attachment
bracket(s) for the wire ropes fitted.

The certification impactor shall have assaf 9.0 +0.05 kg, this mass
includes those propulsion and guidance componehishware effectively

part of the impactor during impact. The dimensimisthe face of the

certification impactor shall be as specified in Ufig 6. The face of the
certification impactor shall be made of aluminiumith an outer surface

finish of better than 2.0 micrometers.

The guidance system shall be fitted with low fdot guides, insensitive to
off-axis loading, that allow the impactor to movaly in the specified
direction of impact, when in contact with the veédicThe guides shall
prevent motion in other directions including robatiabout any axis.

The impactor shall be certified with previously sad foam.

The impactor foam shall not be excessivelpdled or deformed before,
during or after fitting.

The certification impactor shall be prégel horizontally at a velocity
of 7.5 0.1 m/s into the stationary impactor asvahan Figure 6. The
certification impactor shall be positioned so thatcentreline aligns with a
position on the tibia centreline of 50 mm from #entre of the knee, with
tolerances of £3 mm laterally and +3 mm vertically.

Upper legform impactor certification

The certified impactor may be used for a maximof 20 impacts before re-
certification (this limit does not apply to propwas or guidance
components). The impactor shall also be re-cedtifienore than one year
has elapsed since the previous certification oany impactor transducer
output, in any impact, has exceeded the specifie@.C

Calibration

The foam flesh for the test impactor shallstored for a period of at least
four hours in a controlled storage area with a ibtgldl humidity of
35 +10 per cent and a stabilized temperature 0£20C prior to impactor
removal for calibration. The test impactor itsetfaf have a temperature of
20 £2 °C at the time of impact. The temperatureertoices for the test
impactor shall apply at a relative humidity of 4B0tper cent after a soak
period of at least four hours prior to their apation in a test.

The test facility used for the calibrati@sttshall have a stabilized humidity
of 40 £30 per cent and a stabilized temperature 26f+4 °C during
calibration.

Each calibration shall be completed witiwo tiours of when the impactor to
be calibrated is removed from the controlled steragpa.
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2.2.4.

2.3.
2.3.1.

2.3.2.

2.4.
2.4.1.

2.4.2.

2.4.3.

2.4.4.
2.4.5.

2.4.6.

2.4.7.

The relative humidity and temperature of ttadibration area shall be
measured at the time of calibration, and recorddtie calibration report.

Requirements

When the impactor is propelled into a stetig cylindrical pendulum the
peak force measured in each load transducer seatiobless than 1.20 kN
and not more than 1.55 kN and the difference beatwie peak forces
measured in the top and bottom load transducer$ sbeabe more than
0.10 kN. Also, the peak bending moment measuretth®gtrain gauges shall
not be less than 190 Nm and not more than 250 Nrthercentre position
and not less than 160 Nm and not more than 220 dtrth& outer positions.
The difference between the upper and lower peakibgrmoments shall not
be more than 20 Nm.

For all these values, the readings used shalfdra the initial impact with
the pendulum and not from the arresting phase. $y8yem used to arrest the
impactor or pendulum shall be so arranged thatathesting phase does not
overlap in time with the initial impact. The ariiegt system shall not cause
the transducer outputs to exceed the specified CAC.

The instrumentation response value CFCgéisatl in 1ISO 6487:2002, shall
be 180 for all transducers. The CAC response valaess defined in
ISO 6487:2002, shall be 10 kN for the force tramsts and 1000 Nm for the
bending moment measurements.

Test procedure

The impactor shall be mounted to the prapaland guidance system, by a
torque limiting joint. The torque limiting joint sl be set so that the
longitudinal axis of the front member is perpenticuto the axis of the
guidance system, with a tolerance of +2°, with jthat friction torque set to
675 25 Nm. The guidance system shall be fittechdw friction guides
that allow the impactor to move only in the spexdfidirection of impact,
when in contact with the pendulum.

The impactor mass shall be adjusted to gimass of 12 +0.1 kg, this mass
includes those propulsion and guidance componeihishware effectively
part of the impactor during impact.

The centre of gravity of those parts of timpactor which are effectively
forward of the torque limiting joint, including thextra masses fitted, shall lie
on the longitudinal centreline of the impactor,wét tolerance of £10 mm.

The impactor shall be certified with prexstyuunused foam.

The impactor foam shall not be excessivelpdied or deformed before,
during or after fitting.

The impactor with the front member vertishall be propelled horizontally
at a velocity of 7.1+0.1 m/s into the stationargngulum as shown in
Figure 7.

The pendulum tube shall have a mass of 83tBg, a wall thickness
of 3+0.15 mm and an outside diameter of 150 mmm#i¥/-4 mm. Total
pendulum tube length shall be 275 25 mm. The plemduube shall be
made from cold finished seamless steel (metal serfdating is permissible
for protection from corrosion), with an outer swedafinish of better than
2.0 micrometer. It shall be suspended on two wopes of 1.5+0.2 mm
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3.2.
3.2.1.

3.2.2.

3.2.3.

3.3.
3.3.1.

3.3.2.

3.3.3.

3.3.4.

diameter and of 2.0 m minimum length. The surfdcd® pendulum shall be
clean and dry. The pendulum tube shall be positictethat the longitudinal
axis of the cylinder is perpendicular to the fromtmber (i.e. level), with a
tolerance of £2, and to the direction of impactor motion, with @detance

of £2°, and with the centre of the pendulum tube alignétl the centre of
the impactor front member, with tolerances of +5 daterally and 5 mm
vertically.

Child and adult headform

The certified impactors may be used for a maxn of 20 impacts before re-
certification. The impactors shall be re-certifiédnore than one year has
elapsed since the previous certification or if thensducer output, in any
impact, has exceeded the specified CAC.

Drop test

When the headform impactors are dropped faoheight of 376 £1 mm in
accordance with paragraph 3.3. below, the peakltagguacceleration

measured by one triaxial (or three uniaxial) aceetester (accelerometers) in
the headform impactor shall be:

(a) For the child headform impactor not less thds 8 and not more
than 300 g;

(b)  For the child headform impactor not less th& & and not more
than 275 g.

The acceleration time curve shall be uni-modal.

The instrumentation response values CFCGAA for each accelerometer
shall be 1,000 Hz and 500 g respectively as definé8O 6487:2002.

The headform impactors shall have a temperadif 20 +2 °C at the time of
impact. The temperature tolerances shall apply aelative humidity of

40 £30 per cent after a soak period of at least toours prior to their

application in a test.

Test procedure

The headform impactor shall be suspendech faodrop rig as shown in
Figure 8.

The headform impactor shall be dropped ftoenspecified height by means
that ensure instant release onto a rigidly supddite horizontal steel plate,
over 50 mm thick and over 300 x 300 mm square wliab a clean dry
surface and a surface finish of between 0.2 andnZz€ometers.

The headform impactor shall be dropped thiéhrear face of the impactor at
the test angle specified in Annex 5, paragraph ti7the child headform
impactor and in Annex 5, paragraph 5.7. for theltadeadform impactor
with respect to the vertical as shown in Figurélie suspension of the
headform impactor shall be such that it does nateaduring the fall.

The drop test shall be performed three timeth the headform impactor
rotated 120° around its symmetrical axis after éash
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Figure 1

Force versus angle requirement in static lower legfm impactor bending certification

test

Figure 2

Foxce (M)

Enee deflection (degrees)

Force versus displacement requirement in static loar legform impactor shearing
certification test

Force (kN)
L

Shearing Displacement (mm)
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Figure 3
Top view of test set-up for static lower legform imactor bending certification test
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Figure 4
Top view of test set-up for static lower legform impactor shearing certification test
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Figure 5
Top set-up for dynamic lower legform impactor certfication test (side view top diagram, view from
above bottom diagram)

Wire length 2.0 m minimum

Optional weights to

Optional arresting A .
! = adjust to required mass

system

\

Linearly guided
certification

Suspension wires

Plate for attachment

p of wires
Optional
arresting TImpactor face
system
Damper n Linearly guided
_________ T ‘__l certification umpactor
™~ Suspension wire
Figure 6
Details of dynamic lower legform certification impactor face
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i
| 2o
i
!
-------- g g
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e A
Notes:
1. Saddle may be made as a complete diameter andscahown to make two
components.
2. The shaded areas may be removed to give threatitee form shown.
3. Tolerance on all dimensions#isL.0 mm.
4, Material: Aluminium alloy.
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Figure 7
Test set-up for dynamic upper legform impactor cerification test

Wirelength 2,0 m minimum

Optional arresting system
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Figure 8
Test set-up for dynamic headform impactor biofideliy test
elease mechanism
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