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1. SCOPE
[This Regulation applies to motor vehicles of categgovh and N 1/.
However, this Regulation does not apply to:
a) vehicles of category Nand,

b) vehicles of category Mabove 2500 kg maximum mass and which are
derived from N category vehicles,

where the driver's position "R-point" is either faard of the front axle or
longitudinally rearwards of the front axle transeercentreline by a maximum of
1100 mm]

2. DEFINITIONS

When performing measurements as described in thrg Ehe vehicle should be
positioned in its normal ride attitude.

If the vehicle is fitted with a badge, mascot ohnest structure, which would bend
back or retract under an applied load of maximur@ W) then this load shall be
applied before and/or while these measurementakea.

Any vehicle component which could change shapeositipn, other than suspension
components or active devices to protect pedestrigingll be set to their stowed
position.

For the purposes of this Regulation:

2.1 "Adult headform test arées an area on the outer surfaces of the frontcaire. The
area is bounded, in the front, by a wrap arounthdce (WAD) of 1,700 mm and, at
the rear, by the rear reference line for adult Ferad and, at each side, by the side
reference line.

1 As defined in Annex 7 to the Consolidated Resoitubn the Construction of vehicles
(R.E.3), document TRANS/WP.29/78/Rev.1/Amend.daasamended by Amendment 4.
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2.2.

2.3.

2.4,

2.5.

2.6.

"A-pillar’ means the foremost and outermost roof suppoeneing from the chassis
to the roof of the vehicle.

"Approval of a vehicle tyffemeans the full procedure whereby a ContractingyPa
to the Agreement certifies that a vehicle type mdéed technical requirements of this
Regulation.

"Bonnet leading edfjaneans the edge of the front upper outer structir¢he
vehicle, including the bonnet and wings, the u@ret side members of the headlight
surrounds and any other attachments. The referdareédentifying the position of
the bonnet leading edge is defined by its heigbvalihe ground reference plane and
by the horizontal distance separating it from tbheper (bumper lead).

"Bonnet leading edge heifhtheans, at any point on the bonnet leading edue, t
vertical distance between the ground referenceeptard the bonnet leading edge
reference line at that point.

"Bonnet leading edge reference 'limeeans the geometric trace of the points of
contact between a straight edge 1 000 mm long lmadront surface of the bonnet,
when the straight edge, held parallel to the vairfiengitudinal plane of the car and
inclined rearwards by 50° from the vertical andhwite lower end 600 mm above
the ground, is traversed across and in contact thighbonnet leading edge (see
Figure 1).

For vehicles having the bonnet top surface incliae80°, so that the straight edge
makes a continuous contact or multiple contacteerathan a point contact, the
reference line is determined with the straight eihgéned rearwards at an angle of
40° from the vertical.

For vehicles of such shape that the bottom endhefdstraight edge makes first
contact, then that contact is taken to be the bideading edge reference line, at that
lateral position.

For vehicles of such shape that the top end oftleght edge makes first contact
with the vehicle, then the geometric trace of 1 @@ wrap around distance will be
used as the bonnet leading edge reference limalateral position.

The top edge of the bumper shall also be regardéldeabonnet leading edge for the
purposes of this Regulation, if it is contacted thg straight edge during this
procedure.
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Bonnet leading edge
reference line

Straight edge
1,000 mm lon
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Figure 1: Bonnet leading edge reference line

"Bonnet rear reference linmeans the geometric trace of the most rearwairttgpof
contact between a 165 mm diameter sphere and omé¢ $tructure of the vehicle
when the sphere is traversed across the front teteucof the vehicle while
maintaining contact with the windscreen (see Fig)re The wiper blades and arms
are removed during this process.

Where the bonnet rear reference line and the siggence line do not intersect, the
bonnet rear reference line should be extended andddified using a semi-circular

template, of radius 100 mm. The template shouldnbde of a thin flexible sheet

material that easily bends to a single curvatureamy direction. The template

should, preferably, resist double or complex cumatwhere this could result in

wrinkling. The recommended material is a foam leaicthin plastic sheet to allow

the template to "grip" the surface of the vehicle.

The template should be marked up with four poidt$ through "D", as shown in
Figure 3, while the template is on a flat surface.

The template should be placed on the vehicle widme€rs "A" and "B" coincident
with the side reference line. Ensuring these tamers remain coincident with the
side reference line, the template should be skdjmassively rearwards until the arc
of the template makes first contact with the bormeat reference line. Throughout
the process, the template should be curved toviolks closely as possible, the outer
contour of the vehicle's bonnet top, without wringl or folding of the template. If
the contact between the template and bonnet réerenee line is tangential and the
point of tangency lies outside the arc scribed biygs "C" and "D", then the bonnet
rear reference line is extended and/or modifiedbtiow the circumferential arc of
the template to meet the bonnet side referencedmehown in Figure 4.

If the template cannot make simultaneous contaitt thie bonnet side reference line
at points "A" and "B" and tangentially with the bt rear reference line, or the
point at which the bonnet rear reference line @amdpliate touch lies within the arc

scribed by points "C" and "D", then additional tdatps should be used where the
radii are increased progressively in increment&@im, until all the above criteria

are met.
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"Bonnet topis the area which is bounded by (a), (b) andaéclollows:
(&) the bonnet leading edge reference line;
(b) the bonnet rear reference line;
(c) the side reference lines.

"Bumpet means the front, lower, outer structure of a gkhi It includes all
structures that are intended to give protectiom teehicle when involved in a low
speed frontal collision and also any attachmentshi® structure. The reference
height and lateral limits of the bumper are ideedifby the corners and the bumper
reference lines.

"Bumper ledd means for any longitudinal section of a vehiclee horizontal
distance measured in any vehicle vertical longitatiplane between the upper
bumper reference line and the bonnet leading eefgeance line.

"Bumper test artameans the frontal surface of the bumper limiteg tvo
longitudinal vertical planes intersecting the cosnef the bumper and moved 66 mm
parallel and inboard of the corners of the bumpers.

"Centre of the knéeof the lower legform impactor is defined as thanp about
which the knee effectively bends.

"Child headform test arei@ an area on the outer surfaces of the froncsire. The
area is bounded, in the front, by the front refeesline for child headform, and, at
the rear, by the WAD1700 line, and by the siderssfee lines.

"Corner of bumpé&means the vehicle's point of contact with a eaitplane which
makes an angle of 60° with the vertical longitutliplane of the vehicle and is
tangential to the outer surface of the bumper Fgere 5).

Vertical plane

Figure 5: Corner of bumper

"Corner reference poinheans the intersection of the bonnet leading edfgFence
line and of the bonnet side reference line (searkig).
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2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

Corner
reference h
point 500

Figure 6: Determination of corner reference pdmersection of the
bonnet leading edge reference line and the boitetraference line

"Driver Mas's means the nominal mass of a driver that shalfhég (subdivided
into 68 kg occupant mass at the seat and 7 kg ¢ieggaass in accordance with 1ISO
standard 2416-1992).

"Femut of the lower legform impactor is defined as atimgponents or parts of
components (including flesh, skin covering, dampesirumentation and brackets,
pulleys, etc. attached to the impactor for the psepof launching it) above the level
of the centre of the knee.

"Front reference line for child headfdrmeans the geometric trace as described on
the vehicle front structure using a WAD1000 lina.the case of vehicles where the
wrap around distance to the bonnet leading edgeramete line, is more than
1,000 mm at any point, then the bonnet leading edfgrence line will be used as
the front reference line for child headform at thaint.

"Front structufemeans all outer structures of the vehicle exteptwindscreen, the

windscreen header, the A-pillars and structureswaa of these. It therefore

includes, but is not limited to, the bumper, thetet, wings, scuttle, wiper spindles
and lower windscreen frame.

"Ground reference pldheneans a horizontal plane, either real or imaginénat
passes through the lowest points of contact faiyetls of a vehicle while the vehicle
is in its normal ride attitude. If the vehicleresting on the ground, then the ground
level and the ground reference plane are one angamme. If the vehicle is raised off
the ground such as to allow extra clearance belwvbumper, then the ground
reference plane is above ground level.

"Head Injury Criterion (HIC)means the calculated result of accelerometer time
histories using the following formula:
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2.5
1 ¢
HIC = ﬁj adt| (t,-t,)
2 1t
Where:
(@) a is the resultant acceleration measured intsuof gravity "g"
(1 g =9.81 m/s?);
(b) tpand ¢ are the two time instants (expressed in secahati#)g the

impact, defining an interval between the beginnamgl the end of the
recording period for which the value of HIC is axmaum (b -
t; <15 ms)

"Impact poirit means the point on the vehicle where initial eshtby the test
impactor occurs. The proximity of this point teettarget point is dependent upon
both the angle of travel by the test impactor dval dontour of the vehicle surface
(see point B in Figure 7).

S j‘ 0

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

Figure 7: Impact and target point

"Lower bumper heighimeans the vertical distance between the groufeterce
plane and the lower bumper reference line, withvidleicle positioned in its normal
ride attitude.

"Lower bumper reference lihaneans the lower limit to significant points of
pedestrian contact with the bumper. It is defirmsdthe geometric trace of the
lowermost points of contact between a straight et mm long and the bumper,
when the straight edge, held parallel to the valrtiengitudinal plane of the vehicle
and inclined forwards by 25° from the vertical tiaversed across the front of the
vehicle, while maintaining contact with the grouadd with the surface of the
bumper (see Figure 8).
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2.25.

2.26.

2.27.

2.28.

2.29.

Straight edge
700mm Long

'

§‘\;LBRL¥LBRL LBRL

|

\(
25°
Figure 8: Lower bumper reference line, LBRL

"Mass in running ordemeans the nominal mass of a vehicle as deterntyetthe
sum of unladen vehicle mass and driver’s mass.

"Normal ride attitudemeans the vehicle positioned on a flat horizostaface with
its mass in running order, with the tyres inflatied manufacturer recommended
pressures, the front wheels in the straight-ahesitipn and with a passenger mass
placed on the front passenger seat. The frons seatplaced at the nominal mid-
track position. The suspension shall be set imabrunning condition as specified
by the manufacturer for a speed of 40 km/h.

"Passenger mdsseans the nominal mass of a passenger thatlshé8 kg, with in
addition a 7 kg provision for luggage which sha# bbcated in the luggage
compartment(s) in accordance with ISO standard 24992.

"Side reference lihemeans the geometric trace of the highest poimtsontact
between a straight edge 700 mm long and the sidd® vehicle, when the straight
edge, held parallel to the transverse verticalglainthe vehicle and inclined inwards
by 45°, is traversed down, and maintains contati tihie sides of the front structure
(see Figure 9).

Bonnet side
reference line

Straight edge
700 mm long

Figure 9: Side reference line

"Target poiritmeans the intersection of the projection of teadform longitudinal
axis with the front surface of the vehicle (seenpdi in Figure 7.).
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"Third of the bonnet leading edgaeans the geometric trace between the corner
reference points, measured with a flexible tapéowahg the outer contour of the
leading edge, divided in three equal parts.

"Third of the bonnet t8pneans the geometric trace of the area betweebdheet
side reference lines, measured with a flexible fapjewing the outer contour of the
bonnet top on any transverse section, dividedrieetlequal parts.

"Third of the bump&means the geometric trace between the corndrseediumper,
measured with a flexible tape following the outentur of the bumper, divided in
three equal parts.

"Tibid of the lower legform impactor is defined as atingponents or parts of

components (including flesh, skin covering, instemation and brackets, pulleys,
etc. attached to the impactor for the purpose whdhing it) below the level of the

centre of the knee. Note that the tibia as definetudes allowances for the mass,
etc., of the foot.

"Unladen Vehicle Ma%smeans the nominal mass of a complete vehicle as
determined by the following criteria:

Mass of the vehicle with bodywork and alttbry fitted equipment, electrical and
auxiliary equipment for normal operation of vehjclecluding liquids, tools, fire
extinguisher, standard spare parts, chocks ane sygeeel, if fitted.

The fuel tank shall be filled to at lea6t®er cent of rated capacity and the other
liquid containing systems (except those for usedewyato 100 per cent of the
capacity specified by the manufacturer

"Upper bumper reference linmeans a line which identifies the upper limit to
significant points of pedestrian contact with themper. It is defined as the
geometric trace of the upper most points of corttativeen a straight edge 700 mm
long and the bumper, when the straight edge, halallpl to the vertical longitudinal
plane and inclined rearwards by 20°, is traversawss the front of the vehicle,
while maintaining contact with the ground and wiitle surface of the bumper (see
Figure 10).

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



ECE/TRANS/WP.29/GRSP/2009/17

page 12

2.36.

2.37.

2.38.

2.39.

2.40.

Straight edge
700 mm long

Figure 10: Upper bumper reference line, UBRL

"Vehicle type with regard to the pedestriamotgction requirementsmeans a
category of vehicles which, forward of the A-pi8ado not differ in such essential
respects as:

(a) the structure,

(b) [the main dimensions],

(c) the materials of the outer surfaces of thaoleh

(d) the component arrangement (external or intgrna
in so far as they may be considered to have a ivegeffect on the results of the
impact tests prescribed in this Regulation.

"Vehicles of category M1 derived from 'Ntheans those vehicles of M1 category
which, forward of the A-pillar, have the same gahetructure and shape as a pre-
existing N1 category vehicle.

"Vehicles of category N1 derived from Mieans those vehicles of N1 category
which, forward of the A-pillars, have the same gahstructure and shape as a pre-
existing M1 category vehicle.

"Windscre€hmeans the frontal glazing of the vehicle situdtetiveen the A-pillars.

"Wrap Around Distance (WAD)neans the geometric trace described on the outer
surface of the vehicle front structure by one eha ttexible tape, when it is held in a
vertical longitudinal plane of the vehicle and #esed across the front structure.
The tape is held taut throughout the operation with end held at the same level as
the ground reference plane, vertically below thantirface of the bumper and the
other end held in contact with the front struct(see Figure 11). The vehicle is
positioned in the normal ride attitude.

This procedure shall be followed, using alternatizpes of appropriate lengths, to
describe wrap around distances of 1,000 mm (WAD},a8faL,700 mm (WAD1700)
and of 2,200 mm (WAD2100).
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/

Wrap around
distance

Figure 11: Wrap around distance measurement
APPLICATION FOR APPROVAL

The application for approval of a vehicle typéth regard to the pedestrian
protection requirements shall be submitted by tBkicte manufacturer or by his
authorized representative.

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

[The manufacturer shall submit to the approval auttority the information
document, established in accordance with the modsét out in Part 1 of Annex I,
including] a description of the vehicle type with regard he items mentioned in
paragraph 2.37., together with dimensional drawinglee numbers and/or symbols
identifying the vehicle type shall be specified

A vehicle representative of the vehicle typdé¢ approved shall be submitted to the
Technical Service conducting the approval tests.

APPROVAL

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

An approval number shall be assigned to egph approved; its first two digits
(00 for the Regulation in its initial form) shahdicate the series of amendments
incorporating the most recent major technical amerts made to the Regulation at
the time of issue of the approval. The same Cotitrgt Party shall not assign the
same number to another vehicle type.

Notice of approval or of refusal or withdrawaf approval pursuant to this
Regulation shall be communicated to the PartighecAgreement which apply this
Regulation by means of a form conforming to the elad Annex 1,Part Il and
photographs and/or plans supplied by the applibaitg in a format not exceeding
A4 (210 x 297 mm), or folded to that format, andasnappropriate scale.
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4.4. There shall be affixed, conspicuously and meadily accessible place specified on
the approval form, to every vehicle conforming teehicle type approved under this
Regulation, an international approval mark confoxgnto 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 approval 2/;

4.4.2. the number of this Regulation, followed bg tetter "R", a dash and the approval
number to the right of the circle prescribed ingogmaph 4.4.1. above.

4.5. If the vehicle conforms to a vehicle type a@wed under one or more other
Regulations, annexed to the Agreement, in the cpumhich has granted approval
under this Regulation, the symbol prescribed inageph 4.4.1. needs not be
repeated; in such a case, the Regulation and agpnavmbers and the additional
symbols shall be placed in vertical columns torigat of the symbol prescribed in
paragraph 4.4.1. above.

4.6. The approval mark shall be clearly legible badndelible.

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

5. SPECIFICATIONS

5.1. Legform test to bumper:

For vehicles with a lower bumper heigtitthe test positionof less than 425 mm the
requirements of paragraph 5.1.1. shall be applied.

2/ 1 for Germany, 2 for France, 3 for Italy, 4 ftbetNetherlands, 5 for Sweden, 6 for

Belgium, 7 for Hungary, 8 for the Czech Republidp®Spain, 10 for Serbia, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 f8witzerland, 15 (vacant), 16 for Norway,
17 for Finland, 18 for Denmark, 19 for Romania, f@0 Poland, 21 for Portugal, 22 for the
Russian Federation, 23 for Greece, 24 for Irela2®ifor Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vdgaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacar®9, for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Relmubf Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by itgnider States using their respective ECE
symbol), 43 for Japan, 44 (vacant), 45 for Austradi6 for Ukraine, 47 for South Africa, 48 for
New Zealand, 49 for Cyprus, 50 for Malta, 51 foz Republic of Korea, 52 for Malaysia, 53 for
Thailand, 54 and 55 (vacant), 56 for Montenegro{\&tant) and 58 for Tunisia. Subsequent
numbers shall be assigned to other countries irctinenological order in which they ratify or
accede to the Agreement Concerning the AdoptiorJwiform Technical Prescriptions for
Wheeled Vehicles, Equipment and Parts which carFitted and/or be Used on Wheeled
Vehicles and the Conditions for Reciprocal Recagnibf Approvals Granted on the Basis of
these Prescriptions, and the numbers thus assigimatl be communicated by the Secretary-
General of the United Nations to the Contractingi®sato the Agreement.
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For vehicles with a lower bumper heigfitthe test positionwhich is greater than, or
equal to, 425 mm and less than 500 mm the requienad either paragraph 5.1.1.
or 5.1.2., at the choice of the manufacturer, dbeakhpplied.

For vehicles with a lower bumper heigtitthe test positionof greater than, or equal
to, 500 mm the requirements of paragraph 5.1.2l sbapplied.

Lower legform to bumper:

When tested in accordance with Annex 5, paragrafloviter legform to bumper),
the maximum dynamic knee bending angle shall naeea 19°, the maximum
dynamic knee shearing displacement shall not exée&anm, and the acceleration
measured at the upper end of the tibia shall nokex 170g. In addition, the
manufacturer may nominate bumper test widths uprtaximum of 264 mm in total
where the acceleration measured at the upper eting cibia shall not exceed 250g.

The lower legform impactor shall be certified pusuto Annex 6, paragraph 1.
Upper legform to bumper:

When tested in accordance with Annex 5, paragrafipper legform to bumper),
the instantaneous sum of the impact forces withaesto time shall not exceed 7.5
kN and the bending moment on the test impactot sbakexceed 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&pls and 5, the HIC recorded
shall not exceed 1,000 over two thirds of the coradichild and adult headform test
areas. The HIC for the remaining areas shall ro¢ed 1,700 for both headforms.

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

Child headform impact:

When tested in accordance with Annex 5, paragr@mrsd 4, the HIC recorded shall
not exceed 1,000 over a minimum of one half ofdhi#éd headform test area. The

HIC for the remaining areas shall not exceed 1,700.

The headform impactors shall be certifiecspant to Annex 6, paragraph 3.



ECE/TRANS/WP.29/GRSP/2009/17

page 16
6.

6.1.

6.1.1.

6.1.2.

6.2.

6.3.

7.1.

7.2.

7.3.

8.1.

8.2.

MODIFICATION OF VEHICLE TYPE AND EXTENSION OF APROVAL

Every modification of the vehicle type as defl in paragraph 263 above shall be
notified to the Administrative Department which apged the vehicle type. The
department may then either:

consider that the modifications made dohaee an adverse effect on the conditions
of the granting of the approval and grant an extensf approval,

consider that the modifications made aftbet conditions of the granting of the
approval and require further tests or additionaokls before granting an extension
of approval.

Confirmation or refusal of approval, specifyinthe alterations, shall be
communicated by the procedure specified in pardgdap. above to the Contracting
Parties to the Agreement which apply this Reguhatio

The Competent Authority shall inform the otkamtracting Parties of the extension
by means of the communication form which appear&rinex 2 to this Regulation.
It shall assign a serial number to each extendiorpe known as the extension
number.

CONFORMITY OF PRODUCTION

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

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

The Competent Authority which has granted eygr may at any time verify the
conformity of control methods applicable to eaclvduction unit. The normal
frequency of such inspections shall be once eweoyyears.

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 in paradr@p above are not complied
with.

If a Contracting Party withdraws an approwahad previously granted, it shall
forthwith so notify the other Contracting Partiggplying this Regulation by sending
them a communication form conforming to the modeAnnex 1 to this Regulation.
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PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasesn@nufacture a type of vehicle
approved in accordance with this Regulation, hdl sleainform the authority which
granted the approval, which in turn shall forthwitiform the other Contracting
Parties to the Agreement applying this Regulatignnieans of a communication
form conforming to the model in Annex 1 to this Rkgion.

NAMES AND ADDRESSES OF THE TECHNICAL SERVICEERBPONSIBLE
FOR CONDUCTING APPROVAL TESTS AND OF ADMINISTRATIVE
DEPARTMENTS

The Contracting Parties to the Agreement applyifgs tRegulation shall
communicate to the United Nations Secretariat taees and addresses of the
Technical Services responsible for conducting apgdrotests and of the
Administrative Departments which grant approval daadwhich forms certifying
approval or extension or refusal or withdrawal pproval are to be sent.

INTRODUCTORY PROVISIONS

As from the date of entry into force of tRisgulation, Contracting Parties applying
this Regulation shall not:

a) Refuse to grant ECE approval for a vehicle typeeunikis Regulation,

b) Prohibit the sale or entry into service of a tygesehicle with regard to its
pedestrian safety performance,

if the vehicle type complies with the requiremenitshis Regulation.

Vehicles of category M1 not exceeding 2500k¢gM, and vehicles of category N1
derived from them.

As from 24 February 2013] {[36}-menths—after—thedate—ofentry—intareh,
Contracting Parties applying this Regulation sgedint approvals only if the vehicle

type to be approved meets the requirements oRégilation.

As from 24 February 2018] {90} menths-afterthe date—ofentryintofored;

Contracting Parties applying this Regulation mafuse first national or regional
registration (first entry into service) of a veleicwhich does not meet the
requirements of this Regulation.

Vehicles of category M1 exceeding 2500 kg G\dd well as vehicles of category
N1, other than those of paragraph 11.2
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11.3.1. As from 24 February 2015] {54}-menths—afterthe—date—ofentry—into—foreg]

Contracting Parties applying this Regulation sgedint approvals only if the vehicle
type to be approved meets the requirements oRégilation.

11.3.2. As from 24 August 2019] {208} menths-after—the date—ofentryinto—foree]

Contracting Parties applying this Regulation mafuse first national or regional
registration (first entry into service) of a veleicwhich does not meet the
requirements of this Regulation.]
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Annex 1
[PART 1

MODEL

Information document No ... relating to the type appoval of a vehicle with regard to

pedestrian protection

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

If the systems, components or separate technical is1have electronic controls, information
concerning their performance shall be supplied.

0.
0.1.
0.2.

0.2.1.

0.3.

0.3.1.

0.4.
0.5.
0.6.
0.7.

1.
1.1.
1.6.

9.
9.1.
9.2.
9.23.

GENERAL

Make (trade name of manufacturer):

Type:

Commercial name(s) (if available):

Means of identification of type, if marked orthe vehicle_3 4/
Location of that marking:

Category of vehicle 5

Name and address of manufacturer:

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

Name and address of the manufacturer’'s represatative (if any):

GENERAL CONSTRUCTION CHARACTERISTICS OF THE VEH ICLE
Photographs and/or drawings of a representate vehicle:
Position and arrangement of the engine:

BODYWORK

Type of bodywork:

Materials used and methods of construction:
Pedestrian protection

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

4/ If the means of identification of type contains cheacters not relevant to describe the
vehicle type covered by this information documentsuch characters shall be represented
in the documentation by the symbol "?" (e.g. ABC??23?7?).

5/ As defined in Annex 7 to the Consolidated Resolwin on the Construction of vehicles
(R.E.3), document TRANS/WP.29/78/Rev.1/Amend.2, é&st amended by Amendment 4
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9.23.1. A detailed description, including photogrphs and/or drawings, of the vehicle with
respect to the structure, the dimensions, the relewmt reference lines and the
constituent materials of the frontal part of the véicle (interior and exterior) shall
be provided. This description shall include detailof any active protection system
installed.]

PART 2
COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

concerning: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of vehicle with regard to the pedestriaafety performance pursuant to
Regulation No. XYZ

APPIOVAI NOL: e Bx$80N NO.: ..o,
1. TrAdEMATK: ..o mm e e
2. Type and trade NAME(S):  ..oiiieee i eeeeeeeee ettt s e e e e e e e e e e e e e eeeeeeeeeeeeeeesnnnnns

3. Name and address of ManufaCturer: ...........ccocceiiiiiiiiiiee e

4. If applicable, name and address of manufacturepgsasentative: ..........ccccceevveeeeeeenn.
5. Brief description Of VENICIE: ......ooieii e
6. Date of submission of vehicle for approval: ...,

7 Technical Service performing the approval teStS:..........uvviiiiiiiiiiiieeeeieeeeeeeviiieees
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9. Number of report issued by that SEIVICE: ... e
10.  Approval with regard to the pedestrian safety pennce is granted/refused: 2/ ........
I O . F- T = PP PPPPPPPPP
12, DaABI oo ————— e
R T S o = L (1 ] = USRS

14. ... Annexed to this communication are the followdaguments, bearing the approval
number indicated above:

.................................. dimensionahwings
.................................. exploded viemwphotograph of the vehicle
T Y 01V =T 0 =T 1SR
y Distinguishing number of the country which haarded/extended/refused/withdrawn an

approval (see approval provisions in the Regulation

2/ Delete what does not apply.
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Annex 2

1. ARRANGEMENTSOFAPPROVALMARKS

(see paragraphs 4.4. to 4.4.2 of this Regulation)

y a3

a =8 mm min

The above approval mark affixed to a vehicle shtved the vehicle type concerned has been
approved in Belgium (E6) with regard to its pedastrsafety performance pursuant to
Regulation No. XYZ. The first two digits of the@mpval number indicate that the approval was
granted in accordance with the requirements of Réign No. XYZ in its original form.
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Annex 3

GENERALTESTCONDITIONS

Temperature and humidity

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

Impact test site

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

Preparation of the vehicle

Either a complete vehicle, or a cut-body, sigid 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 flat horizostaface with the parking brake
applied.

The cut-body shall include, in the test, palts of the vehicle front structure, all
under-bonnet components and all components behiadvindscreen that may be
involved in a frontal impact with a vulnerable roager, to demonstrate the
performance and interactions of all the contribyteghicle components. The cut-
body shall be securely mounted in the normal vemde attitude.

All devices designed to protect vulnerabledraaers when impacted by the vehicle
shall be correctly activated before and/or be actiuring the relevant test. It shall
be the responsibility of the manufacturer to shdattany devices will act as

intended in a pedestrian impact.

For vehicle components which could change eshapposition, other than active
devices to protect pedestrians, and which have thare one fixed shape or position
shall require the vehicle to comply with the comgats in each fixed shape or
position.
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1.1

1.2.

1.3.

1.4.

2.1.

2.2.

2.3.

Annex 4

TEST IMPACTOR SPECIFICATIONS

Lower legform impactor

The lower legform impactor shall consist ofotdioam covered rigid segments,
representing femur (upper leg) and tibia (lower)lepined by a deformable,
simulated knee joint. The overall length of thgauator shall be 926 + 5 mm, having
a required test mass of 13.4 + 0.2 kg (see Fig@je Dimensions of the various
parts are detailed in Figure 12.

Brackets, pulleys, etc. attached to the impactotte purpose of launching it, may
extend the dimensions shown in Figure 12.

The diameter of the femur and tibia shall @ec7L. mm and both shall be covered by
foam flesh and skin. The foam flesh shall be 25 thiok foam type CF-45 or
equivalent. The skin shall be made of neoprenmfdaced with 0.5 mm thick nylon
cloth on both sides, with an overall thickness ofif.

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

The total masses of the femur and tibia shall8.6 + 0.1 kg and 4.8 £ 0.1 kg
respectively, and the total mass of the impactafl &fe 13.4 + 0.2 kg. The centre of
gravity of the femur and tibia shall be 217 + 10 namd 233 £ 10 mm from the
centre of the knee respectively. The moment atimef the femur and tibia, about
a horizontal axis through the respective centrgraity and perpendicular to the
direction of impact, shall be 0.127 £0.010 kgm? d 820 + 0.010 kgm?

respectively.

Lower legform instrumentation

An uniaxial accelerometer shall be mounted tlo@ non-impacted side of the
tibia, 66 £ 5 mm below the knee joint centre, withsensitive axis in the direction of
impact.

A damper shall be fitted to the shear disptea@ system and may be mounted at
any point on the rear face of the impactor or imaly. The damper properties shall
be such that the impactor meets both the static dymémic shear displacement
requirements and prevents excessive vibrationseo$hear displacement system.

Transducers shall be fitted to measure knewlibg angle and knee shearing
displacement.
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The instrumentation response value channguémecy class (CFC), as defined in
ISO 6487:2002, shall be 180 for all transducershe TTAC response values, as

defined in 1ISO 6487:2002, shall be 50° for

the kbeading angle, 10 mm for the

shearing displacement and 5009 for the acceleratidns does not require that the
impactor itself be able to physically bend and shéa these angles and

displacements.

Slhmm

FEMUR

i
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SECTION ,
C.G of femur _D__
Foam flesh \ \
Damper attached to \'5

shiear svstar [

Direction of mavel

i mm
i

Deformsble knee T ’
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+|
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926 mm

233 mm
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/|
C.G. of dbia / //
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TIBLA / |-'““" o |
SECTION .

Lilmm

Figure 12:

Lower legform impactor
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3.

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

4.1.

4.2.

4.3.

Upper legform impactor

The upper legform impactor shall be rigid, foaovered at the impact side,
and 350 £ 5 mm long (see Figure 13).

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

The total mass of the front member and otlmnponents in front of the load
transducer assemblies, together with those pattseotoad transducer assemblies in
front of the active elements, but excluding thenfcend skin, shall be 1.95 + 0.05 kg.

The upper legform impactor for the bumper sstll be mounted to the propulsion
system by a torque limiting joint and be insensitiv off-axis loading. The impactor
shall move only in the specified direction of impaten in contact with the vehicle
and shall be prevented from motion in other digeddiincluding rotation about any
axis.

The torque limiting joint shall be set so ttia longitudinal axis of the front member
is vertical at the time of impact with a tolerarmafet 2°, with the joint friction torque
setto 675 Nm + 25 Nm.

The centre of gravity of those parts of theactor which are effectively forward of
the torque limiting joint, including any weightdtéd, shall lie on the longitudinal
centre line of the impactor, with a tolerance dfGcmm.

The length between the load transducer cdimes 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 tosoreabending moments in three
positions, as shown in Figure 13, each using aragpahannel. The strain gauges
are located on the impactor on the back of thetfnmember. The two outer strain
gauges are located 50 £ 1 mm from the impactorsnsstrical axis. The middle
strain gauge is located on the symmetrical axib wit 1 mm tolerance.

Two load transducers shall be fitted to measndividually the forces applied at
either end of the upper legform impactor, plusistgauges measuring bending
moments at the centre of the upper legform impaatal at positions 50 mm either
side of the centre line (see Figure 13).

The instrumentation response value CFC, amatkin 1ISO 6487:2002, shall be 180
for all transducers. The CAC response values,efisaetl in ISO 6487:2002, shall
be 10 kN for the force transducers and 1,000 Nm toe bending moment
measurements.
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Figure 13: Upper legform impactor
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5.
5.1.

5.1.1.

5.1.2.
5.2.

5.2.1.

5.2.2.

5.2.3.

5.2.4.

Child and adult headform impactors

Child headform impactor (see Figure 14)

The child headform impactor shall be madealiminium, be of homogenous
construction and be of spherical shape. The dvéiaheter shall be 165 + 1 mm.
The mass shall be 3.5 +0.07 kg. The moment atimabout an axis through the
centre of gravity and perpendicular to the diratted impact shall be within the
range of 0.008 to 0.012 kgm The centre of gravity of the headform impactor
including instrumentation shall be located in tle®metric centre of the sphere with
a tolerance of £ 2 mm.

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

The first natural frequency of the child difeam impactor shall be over 5,000 Hz.
Child headform instrumentation

A recess in the sphere shall allow for mimgntone triaxial or three uniaxial
accelerometers within = 10 mm seismic mass locatderance from the centre of
the sphere for the measurement axis, and = 1 msmgeimass location tolerance
from the centre of the sphere for the perpendialit&ction to the measurement axis.

If three uniaxial accelerometers are usee, af the accelerometers shall have its
sensitive axis perpendicular to the mounting facésée Figure 14) and its seismic
mass shall be positioned within a cylindrical talere field of 1 mm radius
and 20 mm length. The centre line of the tolerdiad shall run perpendicular to
the mounting face and its mid-point shall coinaidth 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 A and teeismic mass shall be positioned
within a spherical tolerance field of 10 mm radiukhe centre of the tolerance field

shall coincide with the centre of the sphere offteadform impactor.

The instrumentation response value CFC, emeatl in ISO 6487: 2002, shall
be 1,000. The CAC response value, as defined@n@&37:2002, shall be 5009 for
the acceleration.
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End Plate

Accelerometer

Skin — |
]

Sphere

Sphere 165 mm

Figure 14: Child headform impactor
Adult headform impactor (see Figure 15)

The adult headform impactor shall be madealaminium, be of homogenous
construction and be of spherical shape. The dvdraimeter is 165+ 1 mm as
shown in Figure 15. The mass shall be 4.5 + 0.1 Kge moment of inertia about an
axis through the centre of gravity and perpendictdahe direction of impact shall
be within the range of 0.010 to 0.013 KgniThe centre of gravity of the headform
impactor including instrumentation shall be locatedhe geometric centre of the
sphere with a tolerance of £ 5 mm.

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

End Plate

(- |
Accelerometer [ | |
|
Skin !

Sphere ‘ | ‘

= 14 mm

Sphere 165 mm

Figure 15: Adult headform impactor

The first natural frequency of the headfampactor shall be over 5,000 Hz.
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5.4.

5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.5.

Adult headform instrumentation

A recess in the sphere shall allow for mmgntone triaxial or three uniaxial
accelerometers within £ 10 mm seismic mass locaidberance from the centre of
the sphere for the measurement axis, and + 1 memgeimass location tolerance
from the centre of the sphere for the perpendialil@ction to the measurement axis.

If three uniaxial accelerometers are use@, af the accelerometers shall have its
sensitive axis perpendicular to the mounting facésde Figure 15) and its seismic
mass shall be positioned within a cylindrical talee field of 1 mm radius
and 20 mm length. The centre line of the tolerdind shall run perpendicular to
the mounting face and its mid-point shall coinardéh the centre of the sphere of the
headform impactor.

The remaining accelerometers shall have dezisitive axes perpendicular to each
other and parallel to the mounting face A and tBeismic mass shall be positioned
within a spherical tolerance field of 10 mm radiughe centre of the tolerance field

shall coincide with the centre of the sphere offteadform impactor.

The instrumentation response value CFC, emeatl in ISO 6487: 2002, shall
be 1,000. The CAC response value, as definedin@&37: 2002, shall be 5009 for
the acceleration.

Rear face of the child and adult headform ichpra

A rear flat face shall be provided on the outerfasie of the headform impactors
which is perpendicular to the direction of travahd typically perpendicular to the
axis of one of the accelerometers as well as beiitaf plate capable of providing for
access to the accelerometers and an attachmentff@oihe propulsion system.
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Annex 5
TEST PROCEDURES

Lower legform to bumper

For each test the impactor shall be fittedhwaew foam flesh cut from one of up to
four consecutive sheets of foam type CF-45 fleskena or equivalent, produced

from the same batch of manufacture (cut from owelkobr 'bun’ of foam), provided

that foam from one of these sheets was used idythamic certification test and the
individual weights of these sheets are within £e? gent of the weight of the sheet
used in the certification test.

The test impactor or at least the foam fldsdil e stored during a period of at least
four hours in a controlled storage area with aiktaiol humidity of 35 per cent + 15
per cent and a stabilized temperature of 20 + 4@ po impactor removal for test.
After removal from the storage the impactor shait be subjected to conditions
other than those pertaining in the 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 thegmsrtest area.

A minimum of three lower legform to bumpertseshall be carried out, one each to
the middle and the outer thirds of the bumper aitipms judged to be the most
likely to cause injury. Tests shall be to differéypes of structure, where they vary
throughout the area to be assessed. The selestedoiats shall be a minimum of
132 mm apart, and a minimum of 66 mm inside thénddfcorners of the bumper.
These minimum distances are to be set with a flexdpe held tautly along the outer
surface of the vehicle. The positions tested bylaberatories shall be indicated in
the test report.

The direction of the impact velocity vectorabhbe in the horizontal plane and
parallel to the longitudinal vertical plane of tlhvehicle. The tolerance for the
direction of the velocity vector in the horizontdéne and in the longitudinal plane
shall be =2° at the time of first contact. Thesawf the impactor shall be
perpendicular to the horizontal plane with a talee of + 2° in the lateral and
longitudinal plane. The horizontal, longitudinaidalateral planes are orthogonal to
each other (see Figure 16).

The bottom of the impactor shall be at 25 niomava ground reference plane at the
time of first contact with the bumper (see Figui®,lwith a + 10 mm tolerance.
When setting the height of the propulsion systemallowance must be made for the
influence of gravity during the period of free fiigof the impactor.
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1.8.

1.9.

1.10.

1.11.

1.12.

The lower legform impactor for the bumper deshall be in ‘free flight' at the
moment of impact. The impactor shall be releasefiee flight at such a distance
from the vehicle that the test results are notuericed by contact of the impactor
with the propulsion system during rebound of theawtor.

The impactor may be propelled by an air, springyairaulic gun, or by other means
that can be shown to give the same result.

At the time of first contact the impactor $hve the intended orientation about its
vertical axis, for the correct operation of its &rjeint, with a tolerance of + 5° (see
Figure 16).

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

During contact between the impactor and #tacke, the impactor shall not contact
the ground or any object which is not part of teaicle.

The impact velocity of the impactor when kst the bumper shall
be 11.1 £ 0.2 m/s. The effect of gravity shallthleen into account when the impact
velocity is obtained from measurements taken bdfardime of first contact.

Figure 16: Tolerances of angles for the lower legfanpactor at the time of the first impact
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ImpactoLlifree flight

L/

" | «Support
Ground reference plane r el
= ground level (at impact) Ground level

Ground reference plan

Figure 17: Lower legform to bumper tests for costelvehicle in normal ride attitude (left)

2.1

2.2.

2.3.

2.4.

2.5.

and for cut-body mounted on supports (right)

Upper legform to bumper |

For each test the foam flesh shall be two sbeets of 25 mm thick foam type
CF-45 or equivalent, which shall be cut from theethof material used for the
dynamic certification test. The skin shall be & rmm thick fibre reinforced rubber
sheet. The mass of the foam and the rubber sggther shall be 0.6 0.1 kg (this |
excludes any reinforcement, mountings, etc. whiehused to attach the rear edges
of the rubber skin to the rear member). The foawh @bber skin shall be folded
back towards the rear, with the rubber skin attdcoha spacers to the rear member
so that the sides of the rubber skin are held lghrarhe foam shall be of such a size
and shape that an adequate gap is maintained betiveefoam and components
behind the front member, to avoid significant |gedhs between the foam and these
components.

The test impactor or at least the foam fldsdil e stored during a period of at least
four hours in a controlled storage area with a iktald humidity of 35 per
cent £ 15 per cent and a stabilized temperatur®# 4 °C prior to impactor
removal for test. After removal from the storage impactor shall not be subjected
to conditions other than those pertaining in tis &eea.

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 pgmimtest 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 bumper aitpms judged to be the most

likely to cause injury. Tests shall be to differéypes of structure, where they vary
throughout the area to be assessed. The selestedoiats shall be a minimum of

132 mm apart, and a minimum of 66 mm inside thénddfcorners of the bumper.
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2.6.

2.7.

3.1.

3.1.1.

3.1.2.

3.2.

3.2.1.

These minimum distances are to be set with a flextdpe held taut along the outer
surface of the vehicle. The positions tested bylaberatories shall be indicated in
the test report.

The direction of impact shall be parallel he tongitudinal axis of the vehicle, with
the axis of the upper legform vertical at the tiofefirst contact. The tolerance to
this direction is £ 2°.

At the time of first contact the impactor centraelishall be vertically midway
between the upper bumper reference line and therltmymper reference line with
ax 10 mm tolerance and the impactor vertical cemtiee $hall be positioned laterally
with the selected impact location with a tolerante: 10 mm.

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

Child and adult headform test procedures — comi®st specifications

Propulsion of the headform impactors

The headform impactors shall be in "freghfff at the moment of impact, at the
required impact velocity (as specified in paragseagt6. and 5.6.) and the required
direction of impact (as specified in paragraphs dnd 5.7.).

The impactors shall be released to "freghfli at such a distance from the vehicle
that the test results are not influenced by corgathe impactor with the propulsion
system during rebound of the impactor.

Measurement of impact velocity

The velocity of the headform impactor st measured at some point during the
free flight before impact, in accordance with thethod specified in ISO 3784:1976.
The accuracy of velocity measurement shall be £ thsec. The measured velocity
shall be adjusted considering all factors which raHgct the impactor between the
point of measurement and the point of impact, theoito determine the velocity of
the impactor at the time of impact. The angleh& velocity vector at the time of
impact shall be calculated or measured.
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Recording

The acceleration time histories shall bended, and HIC shall be calculated. The
first point of contact on the front structure ofettvehicle shall be recorded.
Recording of test results shall be in accordantk 180 6487:2002.

Splitting of headform test zones

The manufacturer shall identify the zonethefbonnet top where the HIC must not
exceed 1,000 (HIC1000 zone) or 1,700 (HIC1700 z¢(sex Figure 18).

Figure 18: Example of marking of HIC1000 zone an@100 zone

Marking of the "bonnet top"” impact area asllwas "HIC1000 zone" and
"HIC1700 zone" will be based on a drawing suppldthe manufacturer, when
viewed from a horizontal plane above the vehiclat tis parallel to the vehicle
horizontal zero plane. A sufficient number of xdanco-ordinates shall be supplied
by the manufacturer to mark up the areas on theabeehicle while considering the
vehicle outer contour in the z direction.

The areas of "HIC1000 zone " and "HIC1708eZomay consist of several parts,
with the number of these parts not being limited.

The calculation of the surface of the impaica as well as the surface areas of
"HIC1000 zone" and "HIC1700 zone" shall be donetba basis of a projected
bonnet when viewed from a horizontal plane pardtlethe horizontal zero plane
above the vehicle, on the basis of the drawing slapgplied by the manufacturer.

Impact test points — particular specifications

Notwithstanding the provisions of paragraphs 4.@ &2 below, if a number of test
positions have been selected in order of potetdialause injury and the test area
remaining is too small to select another test pwsivhile maintaining the minimum
spacing between tests, then less than nine teseabh impactor may be performed.
The positions tested by the laboratories shalhdecated in the test report. However,
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4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

the technical services conducting the tests slealbpm as many tests as necessary to
guarantee the compliance of the vehicle with thadhmjury criteria (HIC) limit
values of 1000 for the HIC1000 zone and 1700 ferihC1700 zone, especially in
the points near to the borders between the twastgpeones.”

Child headform - specific test procedure

Tests shall be made to the front structureniwithe boundaries as defined in
paragraph 2.13. For tests on the rear area dbdheet top, the headform impactor
shall not contact the windscreen or A-pillar befon@acting the bonnet top.

A minimum of nine tests shall be carried outhwhe child headform impactor, three
tests each to the middle and the outer thirds efcthild/small adult bonnet top test
areas, at positions judged to be the most likelyatase injury.

Tests shall be to different types of structure, ightbese vary throughout the area to
be assessed and at positions judged to be thelikegtto cause injury.

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

(a) a minimum of 165 mm apart, and

(b) a minimum of 82.5 mm inside the defined side rafeedines, and;

(c) forward of the WAD1700 line or a minimum of 82.5 nforward of the
bonnet rear reference line, whichever is most fodwat the point of
measurement, and

(d) rearward of the WAD1000 line, or a minimum of 8tk rearwards of
the bonnet leading edge reference line, whichevenast rearward at the
point of measurement.

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

No impact point shall be located so that thpactor will impact the test area with a
glancing blow resulting in a more severe secondagchputside 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 impaalshe 9.7 £ 0.2 m/s.
The direction of impact shall be in the londinal vertical plane of the vehicle to be

tested at an angle of 50 + 2° to the horizontdie @irection of impact of tests to the
front structure shall be downward and rearward.
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Adult headform specific test procedure

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

A minimum of nine tests shall be carried outhwhe adult headform impactor, three
tests each to the middle and the outer thirds efatiult bonnet top test areas, at
positions judged to be the most likely to causerinj

Tests shall be to different types of structure, iehtbese vary throughout the area to
be assessed and at positions judged to be thelikegtto cause injury.

Selected impact points on the bonnet for thdtdneadform 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 side rafeedines, and;

(c) forward of the WAD2100 line or a minimum of 82.5 miorward of the
bonnet rear reference line, whichever is most fodwat the point of
measurement, and;

(d) rearward of the WAD1700 line or a minimum of 82.Bnmearward of the
bonnet leading edge reference line, whichever istmearward at the point of
measurement

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

No impact point shall be located so that thpactor will impact the test area with a
glancing blow resulting in a more severe secondachputside 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 impaalshe 9.7 £ 0.2 m/s.
The direction of impact shall be in the londihal vertical plane of the paragraph of

the vehicle to be tested at an angle of 65° + 2theohorizontal. The direction of
impact of tests to the front structure shall be daard and rearward.
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1.2.
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1.2.4.

Annex 6
CERTIFICATION OF THE IMPACTORS

Lower legform impactor certification

The certified impactor may be used for a maxmof 20 impacts before re-
certification. With each test new plastically def@able knee elements shall be used.
The impactor shall also be re-certified if morentlane year has elapsed since the
previous certification, if any impactor transduoetput, in any impact, has exceeded
the specified CAC or has reached the mechanicaitslimf the leg impactor
deformation capability.

Static tests

For both tests specified in § 1.2.2 and3ll#&low, the impactor shall have the
intended orientation about its longitudinal axisr;, the correct operation of its knee
joint, with a tolerance of + 2°.

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

The CAC response values, as defined in ISO 6482:2b@ll be 50° for the knee
bending angle and 500 N for the applied force wtien impactor is loaded in
bending in accordance with paragraph 1.2.4., andni@ for the shearing
displacement and 10 kN for the applied force whka impactor is loaded in
shearing in accordance with paragraph 1.2.5. Bur tests low-pass filtering at an
appropriate frequency is permitted, to remove higirequency noise without
significantly affecting the measurement of the cese of the impactor.

When the impactor is loaded in bending icoedance with paragraph 1.2.4. below,
the applied force/bending angle response shall bhinvthe limits shown in
Figure 19. Also, the energy taken to generate®1&.0ending shall be 100 £ 7 J.

When the impactor is loaded in shearingccoedance with paragraph 1.2.5. below,
the applied force/shearing displacement responai lsd within the limits shown in
Figure 20.

The impactor, without foam covering and skimall be mounted with the tibia firmly
clamped to a fixed horizontal surface and a metat tonnected firmly to the femur,
as shown in Figure 21. The rotational axis of thpactor knee joint shall be vertical.
To avoid friction errors, no support shall be pdad to the femur section or the
metal tube. The bending moment applied at thereeftthe knee joint, due to the
mass of the metal tube and other components (ergulde legform itself), shall not
exceed 25 Nm.

A horizontal normal force shall be applied to theetah tube at a distance
of 2.0£ 0.01 m from the centre of the knee joint and tesulting angle of knee
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deflection shall be recorded. The load shall bereased at a rate

between 1.0 and 10°/s until the angle of deflectbrthe knee is in excess of 22°.
Brief excursions from these limits due, for instanto the use of a hand-pump shall
be permitted.

The energy is calculated by integrating the ford wespect to the bending angle in
radians, and multiplying by the lever length of 2.0.01 m.

The impactor, without foam covering and skimall be mounted with the tibia firmly
clamped to a fixed horizontal surface and a meta¢ tconnected firmly to the femur
and restrained at 2.0 m from the centre of the koieg as shown in Figure 22.

A horizontal normal force shall be applied to teenfir at a distance of 50 mm from
the centre of the knee joint and the resulting ksleearing displacement shall be
recorded. The load shall be increased at a rdteeka 0.1 and 20 mm/s until the
shearing displacement of the knee is in excessfm or the load is in excess of
6.0 kN. Brief excursions from these limits due; iimstance, to the use of a hand-
pump shall be permitted.

Dynamic tests
Calibration

The foam flesh for the test impactor shalstored for a period of at least four hours
in a controlled storage area with a stabilized Hityiof 35 + 10 per cent and a
stabilized temperature of 20 + 2°C prior to impactamoval for calibration. The test
impactor itself shall have a temperature of 20°°€ 2t the time of impact. The
temperature tolerances for the test impactor shpply at a relative humidity
of 40 £+ 30 per cent after a soak period of at léast hours prior to their application
in a test.

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

Each calibration shall be completed wittwho hours of when the impactor to be
calibrated is removed from the controlled storagaa

The relative humidity and temperaturehefcalibration area shall be measured at the
time of calibration and recorded in the calibratieport.

Requirements
When the impactor is impacted by a lineajlided certification impactor, as

specified in paragraph 1.3.3., the maximum uppea tcceleration shall be not less
than 120g and not more than 250g. The maximumibgrahgle shall be not less
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1.3.2.2.

1.3.3.

1.3.3.1.

1.3.3.2.

1.3.3.38.

1.3.3.4.

1.3.3.5.

than 6.2° and not more than 8.2°. The maximumrsigaisplacement shall be not
less than 3.5 mm and not more than 6.0 mm.

For all these values, the readings used shall & fthe initial impact with the
certification impactor and not from the arrestinftape. Any system used to arrest
the impactor or certification impactor shall be @oanged that the arresting phase
does not overlap in time with the initial impadthe arresting system shall not cause
the transducer outputs to exceed the specified CAC.

The instrumentation response value CFCdefged in 1ISO 6487:2002, shall
be 180 for all transducers. The CAC response salae defined in ISO 6487:2002,
shall be 50° for the knee bending angle, 10 mmtHershearing displacement and
500g for the acceleration. This does not requied the impactor itself be able to
physically bend and shear to these angles andadespients.

Test procedure

The impactor, including foam covering ahkah, shall be suspended horizontally by
three wire ropes of 1.5+ 0.2 mm diameter and d02éhm minimum length, as
shown in Figure 23. It shall be suspended withoitgitudinal axis horizontal, with
a tolerance ot 0.5°, and perpendicular to the direction of the cexdifion impactor
motion, with a tolerance of 2°. The impactor shall have the intended orientation
about its longitudinal axis, for the correct openatof its knee joint, with a tolerance
of £ 2°. The impactor must meet the requiremerftparagraph 1.1., with the
attachment bracket(s) for the wire ropes fitted.

The certification impactor shall have asshaf 9.0 £ 0.05 kg, this mass includes
those propulsion and guidance components whicleféeetively part of the impactor
during impact. The dimensions of the face of thdification impactor shall be as
specified in Figure 24. The face of the certificatimpactor shall be made of
aluminium, with an outer surface finish of betteart 2.0 micrometers.

The guidance system shall be fitted with low foatiguides, insensitive to off-axis
loading, that allow the impactor to move only ire tepecified direction of impact,
when in contact with the vehicle. The guides shedlvent motion in other directions
including rotation about any axis.

The impactor shall be certified with poasly unused foam.

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

The certification impactor shall be préopadl horizontally at a velocity
of 7.5 £ 0.1 m/s into the stationary impactor agvamin Figure 24. The certification
impactor shall be positioned so that its centreihgns with a position on the tibia
centreline of 50 mm from the centre of the knedhwolerances of £ 3 mm laterally
and+ 3 mm vertically.
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Upper legform impactor certification

The certified impactor may be used for a maxmof 20 impacts before
re-certification (this limit does not apply to prdpion or guidance components).
The impactor shall also be re-certified if morentlane year has elapsed since the
previous certification or if any impactor transducmutput, in any impact, has
exceeded the specified CAC.

Calibration

The foam flesh for the test impactor shalstored for a period of at least four hours
in a controlled storage area with a stabilized Hdityiof 35 + 10 per cent and a
stabilized temperature of 20° £ 2°C prior to immaatemoval for calibration. The
test impactor itself shall have a temperature 6f2Q°C at the time of impact. The
temperature tolerances for the test impactor shpply at a relative humidity
of 40 £+ 30 per cent after a soak period of at léast hours prior to their application
in a test.

The test facility used for the calibratiogstt shall have a stabilized humidity
of 40 £+ 30 per cent and a stabilized temperatu@06f+ 4°C during calibration.

Each calibration shall be completed witlwo thours of when the impactor to be
calibrated is removed from the controlled storagaa

The relative humidity and temperature ofdhkbration area shall be measured at the
time of calibration, and recorded in the calibratieport.

Requirements

When the impactor is propelled into a stetry cylindrical pendulum the peak force
measured in each load transducer shall be notthess 1.20 kN and not more

than 1.55 kN and the difference between the peate$omeasured in the top and
bottom load transducers shall not be more than RNLO Also, the peak bending

moment measured by the strain gauges shall nadsethan 190 Nm and not more
than 250 Nm on the centre position and not les# th&0 Nm and not more

than 220 Nm for the outer positions. The diffeeetween the upper and lower
peak bending moments shall not be more than 20 Nm.

For all these values, the readings used shall & fthe initial impact with the
pendulum and not from the arresting phase. Anteasysised to arrest the impactor
or pendulum shall be so arranged that the arregiivage does not overlap in time
with the initial impact. The arresting system shal cause the transducer outputs to
exceed the specified CAC.

The instrumentation response value CFCghsatl in 1ISO 6487:2002, shall be 180
for all transducers. The CAC response values,efisetl in 1ISO 6487:2002, shall
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2.4.7.

3.1.

be 10 kN for the force transducers and 1000 Nm tfeg bending moment
measurements.

Test procedure

The impactor shall be mounted to the propaland guidance system, by a torque
limiting joint. The torque limiting joint shall bset so that the longitudinal axis of
the front member is perpendicular to the axis & tjuidance system, with a
tolerance of £ 2°, with the joint friction torquetsto 675 + 25 Nm. The guidance
system shall be fitted with low friction guides tledlow the impactor to move only
in the specified direction of impact, when in cantaith the pendulum.

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

The centre of gravity of those parts ofithpactor which are effectively forward of
the torque limiting joint, including the extra massfitted, shall lie on the
longitudinal centreline of the impactor, with admnce of + 10 mm.

The impactor shall be certified with prewslyuunused foam.

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

The impactor with the front member vertishlll be propelled horizontally at a
velocity of 7.1 £ 0.1 m/s into the stationary peluthu as shown in Figure 25.

The pendulum tube shall have a mass of 83Ky, a wall thickness of 3 + 0.15 mm
and an outside diameter of 150 mm +1 mm/-4 mm.alfmndulum tube length shall
be 275 £ 25 mm. The pendulum tube shall be magoi® ftold finished seamless
steel (metal surface plating is permissible fortgcton from corrosion), with an
outer surface finish of better than 2.0 micrometéshall be suspended on two wire
ropes of 1.5 + 0.2 mm diameter and of 2.0 m minimangth. The surface of the
pendulum shall be clean and dry. The pendulum shia#l be positioned so that the
longitudinal axis of the cylinder is perpendicutar the front member (i.e. level),
with a tolerance of £2 and to the direction of impactor motion, withaetance
of £ 2°, and with the centre of the pendulum tube aligngith the centre of the
impactor front member, with tolerances of £ 5 mredally 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-certifi€anore than one year has elapsed
since the previous certification or if the transgluoutput, in any impact, has

exceeded the specified CAC.
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Drop test

When the headform impactors are dropped feonmeight of 376 + 1 mm in
accordance with paragraph 3i8low, the peak resultant acceleration measured by
one triaxial (or three uniaxial) accelerometer é&emmeters) in the headform
impactor shall be:

a) for the child headform impactor not less than 246d not more than 300g;

b) for the adult headform impactor not less than 22%d not more than 275g.
The acceleration time curve shall be uni-modal.

The instrumentation response values CFC GAG for each accelerometer shall
be 1,000 Hz and 5009 respectively as defined in688y:2002.

The headform impactors shall have a temyeratf 20 + 2°C at the time of impact.
The temperature tolerances shall apply at a reldtumidity of 40 + 30 per cent after
a soak period of at least four hours prior to thgiplication in a test.

Test procedure
The headform impactor shall be suspended &alrop rig as shown in Figure 26.

The headform impactor shall be dropped ftbhe specified height by means that
ensure instant release onto a rigidly supporteacti@izontal steel plate, over 50 mm
thick and over 300 x 300 mm square which has anctg surface and a surface
finish of between 0.2 and 2.0 micrometers.

The headform impactor shall be dropped thiéhrear face of the impactor at the test
angle specified in Annex 5, paragraph.4at the child headform impactor and i|n
Annex 5, paragraph 5.7 for the adult headform irtgrawith respect to the vertical
as shown in Figure 25. The suspension of the beadimpactor shall be such that it
does not rotate during the fall.

The drop test shall be performed three timegh the headform impactor
rotated 120° around its symmetrical axis after dash
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Figure 19: Force versus angle requirement incstaver legform impactor bending
certification test
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Figure 20: Force versus displacement requirenmestiatic lower legform impactor shearing
certification test
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Figure 21: Top view of test set-up for static lowegform impactor bending certification test
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Figure 22: Top view of test set-up for static lowegform impactor shearing
certification test
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Figure 23: Test set-up for dynamic lower legfompactor certification test (side view top
diagram, view from above bottom diagram)
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Figure 24: Details of dynamic lower legform ceciition impactor face
Notes
1. Saddle may be made as a complete diameter &g shown to make two components.
2. The shaded areas may be removed to give theatitee form shown.

3. Tolerance on all dimensionstisl.0 mm.
Material: Aluminium alloy.
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Wire length 2,0 m minimum

Optional arresting system
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Figure 25. Test set-up for dynamic upper legfampactor certification test
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Figure 26. Test set-up for dynamic headform imgaliofidelity test



