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1. SCOPE

[This Regulation applies to motor vehicles of catexggoM; 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 Wicard of the front axle or
longitudinally rearwards of the front axle transesrcentreline by a maximum of
1100 mmy

2. DEFINITIONS

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

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

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

For the purposes of this Regulation:

2.1. "Adult headform test arés an area on the outer surfaces of the fronctire. The
area is bounded, in the front, by a wrap arounthdée (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.

v As defined in Annex 7 to the Consolidated Resotubn the Construction of vehicles
(R.E.3), document TRANS/WP.29/78/Rev.1/Amend.Jdaasamended 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 suppoenekmng from the chassis
to the roof of the vehicle.

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

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

"Bonnet leading edge heijhheans, at any point on the bonnet leading edue, t
vertical distance between the ground referenceepland 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 laadront surface of the bonnet,
when the straight edge, held parallel to the valtiengitudinal plane of the car and
inclined rearwards by 50° from the vertical andhatite 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 ethgéned rearwards at an angle of
40° from the vertical.

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

For vehicles of such shape that the top end oktreght edge makes first contact
with the vehicle, then the geometric trace of 1 608 wrap around distance will be
used as the bonnet leading edge reference limaglateral position.

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

Straight edge
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Figure 1: Bonnet leading edge reference line

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

Where the bonnet rear reference line and the sifggance line do not intersect, the
bonnet rear reference line should be extended enaddified using a semi-circular
template, of radius 100 mm. The template shouladnaee of a thin flexible sheet
material that easily bends to a single curvatureany direction. The template
should, preferably, resist double or complex cumatwhere this could result in
wrinkling. The recommended material is a foam leglckhin plastic sheet to allow
the template to "grip" the surface of the vehicle.

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

The template should be placed on the vehicle withn€rs "A" and "B" coincident
with the side reference line. Ensuring these tamers remain coincident with the
side reference line, the template should be skdjgssively rearwards until the arc
of the template makes first contact with the borrear reference line. Throughout
the process, the template should be curved toviplds closely as possible, the outer
contour of the vehicle's bonnet top, without wringlor 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 bints "C" and "D", then the bonnet
rear reference line is extended and/or modifiebtlow the circumferential arc of
the template to meet the bonnet side referencedmehown in Figure 4.

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

scribed by points "C" and "D", then additional tdatps should be used where the
radii are increased progressively in increment2®im, until all the above criteria

are met.
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"Bonnet topis the area which is bounded by (a), (b) andaéciollows:
(@) 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 ideatifby the corners and the bumper

reference lines.

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

"Bumper test aréameans the frontal surface of the bumper limiteg tivo
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 arteig an area on the outer surfaces of the fronctire. The
area is bounded, in the front, by the front refeeeline for child headform, and, at
the rear, by the WAD1700 line, and by the sideresfee lines.

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

Vertical plane

Figure 5: Corner of bumper

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

2.17.

2.18.

2.19.

2.20.

2.21.

Corner
reference 1
point 50°

Figure 6: Determination of corner reference pamtersection of the
bonnet leading edge reference line and the borhetaference line

"Driver Mas’% means the nominal mass of a driver that shalfbég (subdivided
into 68 kg occupant mass at the seat and 7 kg g§eygeass in accordance with ISO
standard 2416-1992).

"Femut of the lower legform impactor is defined as atingponents or parts of
components (including flesh, skin covering, dampestrumentation and brackets,
pulleys, etc. attached to the impactor for the paepof 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 lirla.the case of vehicles where the
wrap around distance to the bonnet leading edgerenrete line, is more than
1,000 mm at any point, then the bonnet leading edfgence 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, thebet, 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 fayetls of a vehicle while the vehicle
is in its normal ride attitude. If the vehicleristing on the ground, then the ground
level and the ground reference plane are one andatme. |If the vehicle is raised off
the ground such as to allow extra clearance belwvkumper, 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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HiC = ——Jadt| (t,-t,)
t, —t
2 1t
Where:
(a) a is the resultant acceleration measured insuof gravity "g"
(1 g =9.81 m/s?);
(b) tand % are the two time instants (expressed in secaha$)g the

impact, defining an interval between the beginnamgl the end of the
recording period for which the value of HIC is a ximum (b -
t1 <15 ms)

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

s

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

Figure 7: Impact and target point

"Lower bumper heightmeans the vertical distance between the groufetenece
plane and the lower bumper reference line, withvidlgicle positioned in its normal
ride attitude.

"Lower bumper reference liheneans the lower limit to significant points of
pedestrian contact with the bumper. It is defirsdthe geometric trace of the
lowermost points of contact between a straight ed@@mm long and the bumper,
when the straight edge, held parallel to the vattfiengitudinal plane of the vehicle
and inclined forwards by 25° from the vertical tigaversed 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.

10

Straight edge ‘

700mm Long
¥
25°
Figure 8: Lower bumper reference line, LBRL

"Mass in running ordemeans the nominal mass of a vehicle as deterntiyeithe
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 inflateed manufacturer recommended
pressures, the front wheels in the straight-aheaitipn 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 mdgreans the nominal mass of a passenger thattsh&B kg, with in
addition a 7 kg provision for luggage which sha# bbcated in the luggage
compartment(s) in accordance with 1ISO standard 24982.

"Side reference lihemeans the geometric trace of the highest poirfitsontact
between a straight edge 700 mm long and the sidie wehicle, when the straight
edge, held parallel to the transverse vertical@lafrthe vehicle and inclined inwards
by 45°, is traversed down, and maintains contatt thie sides of the front structure
(see Figure 9).

Bonnet side
reference line

Straight edge
700 mm long

/,/45&\,

Figure 9: Side reference line

"Target poirftmeans 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 tapéWahg 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 faflewing the outer contour of the
bonnet top on any transverse section, dividedrieetiequal parts.

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

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

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

centre of the knee. Note that the tibia as defimetldes 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 vehjclacluding liquids, tools, fire
extinguisher, standard spare parts, chocks ane syeeel, if fitted.

The fuel tank shall be filled to at lea8t®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, redallpl to the vertical longitudinal
plane and inclined rearwards by 20°, is traversess the front of the vehicle,
while maintaining contact with the ground and wiile surface of the bumper (see
Figure 10).

Where necessary the straight edge shall be shdrtenevoid any contact with
structures above the bumper.
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2.36.

2.37.

2.38.

2.39.

2.40.

10

Straight edge
700 mm long

Figure 10: Upper bumper reference line, UBRL

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

(a) the structure,

(b) mhe main dimensioﬂs __ - | Comment [G1]: See informal document
777777 iale Af the Atitar clirfacrae ~f thanleh 7 GRSP-45-30 proposed by the expert from OICA
(c) the materials of the outer surfaces of thaoleh «_ | as a possible solution

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

{ Formatted: Font color: Red ]

"Vehicles of category M1 derived from 'Nheans 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.

"Windscreehmeans the frontal glazing of the vehicle situdietiveen the A-pillars.

"Wrap Around Distance (WADMmeans the geometric trace described on the outer
surface of the vehicle front structure by one ehd fbexible 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 thentfrface of the bumper and the
other end held in contact with the front struct@gee Figure 11). The vehicle is
positioned in the normal ride attitude.

This procedure shall be followed, using alternatapes of appropriate lengths, to
describe wrap around distances of 1,000 mm (WAD},Gf(L,700 mm (WAD21700)
and of 2,100 mm (WAD2100).
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7

Wrap around
distance

Figure 11: Wrap around distance measurement
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3. APPLICATION FOR APPROVAL
3.1 The application for approval of a vehicle typéth regard to the pedestrian

protection requirements shall be submitted by thkiate manufacturer or by his
authorized representative.

3.2. It shall be accompanied by the documents mead below in triplicate and include
the following particulars:

GRSP-45-30 proposed by the expert from Ol

| [3.2.1.  a description of the vehicle type with rebaio the items mentioned in - { Formatted: Font: Bold, Complex Script
paragraph 2.37., together with dimensional drawingiee numbers and/or symbols. | Font: Bod
| identifying the vehicle type shall be specifed [ Deleted: 1
) ] . ] AN { Comment [G2]: See informal document
3.3. A vehicle representative of the vehicle typée approved shall be submitted to the
Technical Service conducting the approval tests. {Formatted: Font: Bold, Complex Script
Font: Bold
4. APPROVAL
4.1. If the vehicle type submitted for approval quant to this Regulation meets the

requirements of paragraph 5. below, approval dfibhicle shall be granted.

4.2. An approval number shall be assigned to egph approved; its first two digits
(00 for the Regulation in its initial form) shalhdicate 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 Cotitrg Party shall not assign the
same number to another vehicle type.

4.3. Notice of approval or of refusal or withdrawaf approval pursuant to this
Regulation shall be communicated to the PartighdéoAgreement which apply this
Regulation by means of a form conforming to the etoth Annex 1, and
photographs and/or plans supplied by the applibaig in a format not exceeding
A4 (210 x 297 mm), or folded to that format, andasnappropriate scale.

4.4. There shall be affixed, conspicuously and neadily accessible place specified on
the approval form, to every vehicle conforming teehicle type approved under this
Regulation, an international approval mark confoignto 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/;

2/ 1 for Germany, 2 for France, 3 for Italy, 4 fbeetNetherlands, 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 fSwitzerland, 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 Irela2iifor Croatia, 26 for Slovenia, 27 for
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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 ingumaph 4.4.1. above.

4.5. If the vehicle conforms to a vehicle type awed under one or more other
Regulations, annexed to the Agreement, in the cpuwahich has granted approval
under this Regulation, the symbol prescribed inageaph 4.4.1. needs not be
repeated; in such a case, the Regulation and aglpnavnbers and the additional
symbols shall be placed in vertical columns toright 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 wnahe vehicle data plate.
5. SPECIFICATIONS

5.1. Legform test to bumper:

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

For vehicles with a lower bumper heigtitthe test positiorwhich is greater than, of
equal to, 425 mm and less than 500 mm the requirtsvad either paragraph 5.1.1.
or 5.1.2., at the choice of the manufacturer, dmbpplied.

For vehicles with a lower bumper heiglitthe test positioof greater than, or equa{l
to, 500 mm the requirements of paragraph 5.1.21 s@applied.

5.1.1. Lower legform to bumper:

Slovakia, 28 for Belarus, 29 for Estonia, 30 (vayaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacard, for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Rejibf Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by itgniider States using their respective ECE
symbol), 43 for Japan, 44 (vacant), 45 for Aus#adi6 for Ukraine, 47 for South Africa, 48 for
New Zealand, 49 for Cyprus, 50 for Malta, 51 fog RRepublic of Korea, 52 for Malaysia, 53 for
Thailand, 54 and 55 (vacant), 56 for Montenegro(M&tant) and 58 for Tunisia. Subsequent
numbers shall be assigned to other countries irchinenological 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 assigimat be communicated by the Secretary-
General of the United Nations to the Contractingi®sto the Agreement.
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5.1.2.

5.2,

5.2.1.

5.2.2.

6.1.1.

When tested in accordance with Annex 5, paragragovier legform to bumper),
the maximum dynamic knee bending angle shall naeea 19°, the maximum
dynamic knee shearing displacement shall not exédg&eanm, and the acceleration
measured at the upper end of the tibia shall neeex 170g. In addition, the
manufacturer may nominate bumper test widths wprtaximum of 264 mm in total
where the acceleration measured at the upper etiné dibia shall not exceed 250g.

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

When tested in accordance with Annex 5, paragrafimpger legform to bumper),
the instantaneous sum of the impact forces withaeisto time shall not exceed 7.5
kN and the bending moment on the test impactot sbbakexceed 510 Nm.

The upper legform impactor shall be certified parguo 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 carabdichild and adult headform test
areas. The HIC for the remaining areas shall roted 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. tR®remaining area the HIC shall
not exceed 1,700.

Child headform impact:

When tested in accordance with Annex 5, paragr8mrd 4, the HIC recorded shall
not exceed 1,000 over a minimum of one half of¢hi#d headform test area. The
HIC for the remaining areas shall not exceed 1,700.

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

MODIFICATION OF VEHICLE TYPE AND EXTENSION OF APROVAL

notified to the Administrative Department which apged the vehicle type. The
department may then either:

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




6.1.2.

6.2.

6.3.

7.1.

7.2.

7.3.

8.1.

8.2.
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consider that the modifications made aftbet conditions of the granting of the
approval and require further tests or additionadctls before granting an extension
of approval.

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

The Competent Authority shall inform the otmntracting 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 extengiorhe known as the extension
number.

CONFORMITY OF PRODUCTION
Procedures concerning conformity of productimll conform to the general
provisions defined in Appendix 2 to the Agreement

(E/ECE/324-E/ECE/TRANS/505/Rev.2) and meet theofeihg requirements:

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

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

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a vehigde pursuant to this Regulation may be

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.

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 forthwitfform the other Contracting
Parties to the Agreement applying this Regulatignmeans of a communication
form conforming to the model in Annex 1 to this Rigion.
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10.

11.

11.1.

11.2.

| [11.2.1.

| 11.2.2.

11.3.

| 11.3.1.

| 11.3.2.

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

The Contracting Parties to the Agreement applyirigs tRegulation shall
communicate to the United Nations Secretariat thmes and addresses of the
Technical Services responsible for conducting apgirotests and of the
Administrative Departments which grant approval aadwhich forms certifying
approval or extension or refusal or withdrawal ppreoval 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 typeeunrilis Regulation,

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

if the vehicle type complies with the requiremeuritshis Regulation.

Vehicles of category M1 not exceeding 250@k¢M, and vehicles of category N1
derived from them.

As from 24 February, 2013] [[], Contracting Parties applying this Reafidn shall _ - { peleted: 1 )
grant approvals only if the vehicle type to berappd meets the requirements - { Deleted: January ]
of this R99U|ati0f1- \\{ Deleted: 30] months after the date of entry }

into force

As from 24 February, 2018]], Contracting Parties applying this Regualatimay _ - { Deleted: 1 )
refuse first national or regional registration gfirentry into service) of a vehicle - { Deleted: January j
which does not meet the requirements of this Reigula I Deleted: [[90] months after the date of em,ﬂ

into force

Vehicles of category M1 exceeding 2500 kg G\dd well as vehicles of category
N1, other than those of paragraph 11.2

grant approvals only if the vehicle type to be appd meets the requirements of this- T Deleted: [[54] months after the date of emrﬁ
Regulation. into force

first national or regional registration (first eninto service) of a vehicle which does - ‘{‘Deleted: [[108] months after the date of ent
not meet the requirements of this Regulation. into force]

N
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COMMUNICATION T

document GRSP-45-30 propose
by the expert from OICA

Comment [G3]: See informal %

Formatted: Font: Bold,
Complex Script Font: Bold

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

issued by : Name of administration:

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 INO.: e XIBNSION NO.: oviiiiieeee e

1. TrademMArK: ..o rrrr e
2. Type and trade NAME(S):  .oeeieeiiiiiiiiie e e et e e et e e e e e e e ene e e e e s sneneeeeaens

3. Name and address of manufacturer: ...

4. If applicable, name and address of manufacturepsasentative: .............ccccoccveeeene.
5. Brief description of VENICIE:  .......eeeiiiiieeeeee e
6. Date of submission of vehicle for approval: ..........cccooiiii s

7 Technical Service performing the approval testS:........ooviiiiiiiiiiiiiiee s

8. Date of report issued by that SErVICe: ...

9. Number of report issued by that service: ...,

10.  Approval with regard to the pedestrian safety panfince is granted/refused: 2/ ........
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11 PLACE: .. e
12 DALE. . —————— e
13, SIGNAIUIE: oo ——————————————————————————

14. ....Annexed to this communication are the followd@ruments, bearing the approval
number indicated above:

.................................. dimensionahdings
.................................. exploded viemphotograph of the vehicle
T AN |V €= 10T 14 2O PRRP
i Distinguishing number of the country which haarged/extended/refused/withdrawn an

5pprova| (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)

A
a3 a2

XYZR -00185 _ v 23

a=8 mm min

The above approval mark affixed to a vehicle shives 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@pval number indicate that the approval was
granted in accordance with the requirements of Réign No. XYZ in its original form.
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1.1.

2.1.

3.1

3.1.1.

3.1.2.

3.2.

3.3.

Annex 3

GENERALTESTCONDITIONS

Temperature and humidity

At the time of testing, the test facility and the vehiclesub-system shall have a
relative humidity of 40 per cent = 30 per cent and stallitemperature of 20 4
°C.

Impact test site

The test site shall consist of a flat, smooth and harihce with a slope not
exceeding 1 per cent.

Preparation of the vehicle

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

The vehicle shall be in its normal ride attitude, dnadl be either securely mounted
on raised supports or at rest on a flat horizontal surnfgte the parking brake
applied.

The cut-body shall include, in the test, all parts efvihicle front structure, all
under-bonnet components and all components behind thisevegen that may be
involved in a frontal impact with a vulnerable road user, &nahstrate the
performance and interactions of all the contributory vehidmponents. The cut-
body shall be securely mounted in the normal vehicle tittede.

All devices designed to protect vulnerable road wsken impacted by the vehicle
shall be correctly activated before and/or be active dutie relevant test. It shall
be the responsibility of the manufacturer to show that @ewices will act as
intended in a pedestrian impact.

For vehicle components which could change shapgosition, other than active
devices to protect pedestrians, and which have moreotieafixed shape or position
shall require the vehicle to comply with the components ih daed shape or
position.
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Annex 4

TEST IMPACTOR SPECIFICATIONS

Lower legform impactor

The lower legform impactor shall consist of two foaavered rigid segments,
representing femur (upper leg) and tibia (lower leg), joibhgda deformable,
simulated knee joint. The overall length of the impactor $fea$26 + 5 mm, having
a required test mass of 13.4 + 0.2 kg (see Figure Ddnensions of the various
parts are detailed in Figure 12.

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

The diameter of the femur and tibia shall be 70 #land both shall be covered by
foam flesh and skin. The foam flesh shall be 25 mm thiekn type CF-45 or
equivalent. The skin shall be made of neoprene féeead with 0.5 mm thick nylon
cloth on both sides, with an overall thickness of 6 mm.

The knee joint shall be fitted with deformable knee aisrfeom the same batch as
those used in the certification tests.

The total masses of the femur and tibia shall be+8®1 kg and 4.8 £ 0.1 kg
respectively, and the total mass of the impactor shalBBe#0.2 kg. The centre of
gravity of the femur and tibia shall be 217 £ 10 mm aB8 210 mm from the

centre of the knee respectively. The moment of ineftihe femur and tibia, about
a horizontal axis through the respective centre of grauitd perpendicular to the
direction of impact, shall be 0.127 +0.010 kgm? and®#D.010 kgm?

respectively.

Lower legform instrumentation

An uniaxial accelerometer shall be mounted on theimpacted side of the
tibia, 66 = 5 mm below the knee joint centre, with its senséiie in the direction of
impact.

A damper shall be fitted to the shear displacementnsyatel may be mounted at
any point on the rear face of the impactor or internallile damper properties shall
be such that the impactor meets both the static and dyrelmar displacement
requirements and prevents excessive vibrations of the dispéacement system.

Transducers shall be fitted to measure knee beratigle and knee shearing
displacement.
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2.4. The instrumentation response value channel frequelasg (CFC), as defined in
ISO 6487:2002, shall be 180 for all transducers. The CGégponse values, as
defined in 1SO 6487:2002, shall be 50° for the kneadimgnangle, 10 mm for the
shearing displacement and 500g for the acceleration. dbeis not require that the
impactor itself be able to physically bend and shear tcsethangles and
displacements.
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Figure 12: Lower legform impactor
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Upper legform impactor

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

The total mass of the upper legform impactor includimgse propulsion and
guidance components which are effectively part of the atgpaduring the impact
shall be 9.5 kg £ 0.1 kg.

The total mass of the front member and other coemsnin front of the load
transducer assemblies, together with those parts of the betiticer assemblies in
front of the active elements, but excluding the foam and skl be 1.95 + 0.05 kg.

The upper legform impactor for the bumper testl fllmmounted to the propulsion
system by a torque limiting joint and be insensitive to off-boasling. The impactor
shall move only in the specified direction of impact whrenontact with the vehicle
and shall be prevented from motion in other directions imefubtation about any
axis.

The torque limiting joint shall be set so that the longitudixial @f the front member
is vertical at the time of impact with a tolerance of + 2°, i joint friction torque
setto 675 Nm + 25 Nm.

The centre of gravity of those parts of the impastuch are effectively forward of
the torque limiting joint, including any weights fitted, shall lie oe thngitudinal
centre line of the impactor, with a tolerance of £ 10 mm.

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

Upper legform instrumentation

The front member shall be strain gauged to meaksending moments in three
positions, as shown in Figure 13, each using a sepahainnel. The strain gauges
are located on the impactor on the back of the front IneemThe two outer strain
gauges are located 50 =+ 1 mm from the impactor's syrnualetixis. The middle
strain gauge is located on the symmetrical axis with a + Ztaterance.

Two load transducers shall be fitted to measure ingillid the forces applied at
either end of the upper legform impactor, plus strain gamgeasuring bending
moments at the centre of the upper legform impactor apdsitions 50 mm either
side of the centre line (see Figure 13).

The instrumentation response value CFC, as defin&D 6487:2002, shall be 180
for all transducers. The CAC response values, daatkin 1ISO 6487:2002, shall
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be 10 kN for the force transducers and 1,000 Nm far Hending moment
measurements.
850 mm
l3mm
Load transducer -
_\ \ A
Mass as required —- i O ——x
Torque
limiting
joint
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\ 3 £
o | ;Ef o, E
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Front member Foam with rubber skin

Figure 13: Upper legform impactor
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5. Child and adult headform impactors
5.1. Child headform impactor (see Figure 14)
5.1.1. The child headform impactor shall be made of aluminibe of homogenous

construction and be of spherical shape. The overall disrsball be 165 + 1 mm.
The mass shall be 3.5+ 0.07 kg. The moment of inak@ut an axis through the
centre of gravity and perpendicular to the direction gbdnt shall be within the

range of 0.008 to 0.012 kgm The centre of gravity of the headform impac]lor/‘[Formatted: Font color: Red,

including instrumentation shall be located in the geometric earftthe sphere with [ Superscrit

a tolerance of + 2 mm.

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

5.1.2. The first natural frequency of the child headforpactor shall be over 5,000 Hz.
5.2. Child headform instrumentation
5.2.1. A recess in the sphere shall allow for mounting tiaxial or three uniaxial

accelerometers within £ 10 mm seismic mass location tolerfaonethe centre of
the sphere for the measurement axis, and + 1 mm seiass location tolerance
from the centre of the sphere for the perpendiculactiine to the measurement axis.

5.2.2. If three uniaxial accelerometers are used, drtheoaccelerometers shall have its
sensitive axis perpendicular to the mounting face A (seerd-itd) and its seismic
mass shall be positioned within a cylindrical tolerance fieldlohm radius
and 20 mm length. The centre line of the tolerance bkl run perpendicular to
the mounting face and its mid-point shall coincide with théreeaf the sphere of the
headform impactor.

5.2.3. The remaining accelerometers shall have their sensit@s perpendicular to each
other and parallel to the mounting face A and their seismaigs shall be positioned
within a spherical tolerance field of 10 mm radius. Tha&reeof the tolerance field
shall coincide with the centre of the sphere of the headifmpactor.

5.2.4. The instrumentation response value CFC, as defimdSO 6487: 2002, shall
be 1,000. The CAC response value, as defined in6&27:2002, shall be 5009 for
the acceleration.
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End Plate

Accelerometer

Skin

Sphere

Sphere 165 mm

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

5.3.1. The adult headform impactor shall be made of aluminbe of homogenous
construction and be of spherical shape. The overall eleamis 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 perpendicular tadifextion 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 located in the geanegntre of the
sphere with a tolerance of £ 5 mm.

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

End Plate

Skin

Sphere

Sphere 165 mm

Figure 15: Adult headform impactor
5.3.2. The first natural frequency of the headform icbpashall be over 5,000 Hz.

5.4. Adult headform instrumentation
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A recess in the sphere shall allow for mounting wizial or three uniaxial
accelerometers within + 10 mm seismic mass location tolerfroen the centre of
the sphere for the measurement axis, and =1 mm seisass location tolerance
from the centre of the sphere for the perpendiculactilne to the measurement axis.

If three uniaxial accelerometers are used, ortbeoficcelerometers shall have its
sensitive axis perpendicular to the mounting face A (seer&ig5) and its seismic
mass shall be positioned within a cylindrical tolerance fiefldlonm radius
and 20 mm length. The centre line of the tolerance §bkll run perpendicular to
the mounting face and its mid-point shall coincide with thereesf the sphere of the
headform impactor.

The remaining accelerometers shall have their sensites perpendicular to each
other and parallel to the mounting face A and their seismaies shall be positioned
within a spherical tolerance field of 10 mm radius. Taetie of the tolerance field

shall coincide with the centre of the sphere of the headfopactor.

The instrumentation response value CFC, as defimdSO 6487: 2002, shall
be 1,000. The CAC response value, as defined in K83:62002, shall be 500g for
the acceleration.

Rear face of the child and adult headform impactors

A rear flat face shall be provided on the outer serfaf the headform impactors
which is perpendicular to the direction of travel, and @ibjcperpendicular to the
axis of one of the accelerometers as well as being adla papable of providing for
access to the accelerometers and an attachment point foofhdsion system.
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1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

Annex 5
TEST PROCEDURES

Lower legform to bumper

For each test the impactor shall be fitted with new fib@sh cut from one of up to
four consecutive sheets of foam type CF-45 flesh materialquivalent, produced
from the same batch of manufacture (cut from one bbwckun' of foam), provided
that foam from one of these sheets was used in therdyre@rtification test and the
individual weights of these sheets are within + 2 per cetlieoweight of the sheet
used in the certification test.

The test impactor or at least the foam flesh shall bedstiuring a period of at least
four hours in a controlled storage area with a stabilized diynof 35 per cent + 15

per cent and a stabilized temperature of 20 + 4°C prignpactor removal for test.

After removal from the storage the impactor shall not ligested to conditions

other than those pertaining in the test area.

Each test shall be completed within two hours of whenimpactor to be used is
removed from the controlled storage area.

The selected target points shall be in the bumpearesst

A minimum of three lower legform to bumper testdldt®e carried out, one each to
the middle and the outer thirds of the bumper at positiongeflido be the most
likely to cause injury. Tests shall be to different typestaficture, where they vary
throughout the area to be assessed. The selected tetst glwall be a minimum of
132 mm apart, and a minimum of 66 mm inside the definedecs of the bumper.
These minimum distances are to be set with a flexible teloetdwtly along the outer
surface of the vehicle. The positions tested by the l&dxiea shall be indicated in
the test report.

The direction of the impact velocity vector shall bethia horizontal plane and
parallel to the longitudinal vertical plane of the vehicle. Therdolee for the
direction of the velocity vector in the horizontal plane anth&longitudinal plane
shall be +2° at the time of first contact. The axis of tmgpactor shall be
perpendicular to the horizontal plane with a tolerance of in2the lateral and
longitudinal plane. The horizontal, longitudinal and lateral plamesorthogonal to
each other (see Figure 16).

The bottom of the impactor shall be at 25 mm algpwand reference plane at the
time of first contact with the bumper (see Figure 17), with ) mm tolerance.
When setting the height of the propulsion system, an aticer must be made for the
influence of gravity during the period of free flighttbke impactor.
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The lower legform impactor for the bumper testdl dha in ‘free flight' at the
moment of impact. The impactor shall be released to figlgt &t such a distance
from the vehicle that the test results are not influenced htacbof the impactor
with the propulsion system during rebound of the impactor.

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

At the time of first contact the impactor shall hawveititended orientation about its
vertical axis, for the correct operation of its knee joivith a tolerance of + 5° (see
Figure 16).

At the time of first contact the centre line of the impasthall be within a + 10 mm
tolerance to the selected impact location.

During contact between the impactor and the velifdeimpactor shall not contact
the ground or any object which is not part of the vehicle.

The impact velocity of the impactor when striking theimper shall
be 11.1 £ 0.2 m/s. The effect of gravity shall be maké¢o account when the impact
velocity is obtained from measurements taken before theedfrfirst contact.

—ar
v%— plane
=

Tongitudinal plane

Figure 16: Tolerances of angles for the lower legformeictqr at the time of the first impact
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Impaotoyifree flight

N

v
+

/V " | +Support
Ground reference plane 25mm d
= ground level (at impact) Ground level

Ground reference plan

Figure 17: Lower legform to bumper tests for completgole in normal ride attitude (left)
and for cut-body mounted on supports (right)

| 2. Upper legform to bumper

2.1. For each test the foam flesh shall be two new slée2® mm thick foam type
CF-45 or equivalent, which shall be cut from the sheemaferial used for the
dynamic certification test. The skin shall be a 1.5 mm tfilmle reinforced rubber

| sheet. The mass of the foam and the rubber skin togeih# be 0.& 0.1 kg (this

excludes any reinforcement, mountings, etc. which are tesattach the rear edges
of the rubber skin to the rear member). The foam abbar skin shall be folded
back towards the rear, with the rubber skin attachedpaaess to the rear member
so that the sides of the rubber skin are held parallel.fodme shall be of such a size
and shape that an adequate gap is maintained betwedoatheand components
behind the front member, to avoid significant load paths lmiwlee foam and these
components.

2.2. The test impactor or at least the foam flesh shall bedsthuring a period of at least
four hours in a controlled storage area with a stabilizedidity of 35 per
cent + 15 per cent and a stabilized temperature of £0€ prior to impactor
removal for test. After removal from the storage theaotpr shall not be subjected
to conditions other than those pertaining in the test area.

2.3. Each test shall be completed within two hours of whernntpactor to be used is
removed from the controlled storage area.

2.4. The selected target points shall be in the bumper test asedefined in
paragraph 2.11.

2.5. A minimum of three lower legform to bumper testdidb&carried out, one each to
the middle and the outer thirds of the bumper at positionse¢udg be the most
likely to cause injury. Tests shall be to different typestaficture, where they vary
throughout the area to be assessed. The selected tetst glvdll be a minimum of
132 mm apart, and a minimum of 66 mm inside the definedecs of the bumper.
These minimum distances are to be set with a flexible tajokthut along the outer
surface of the vehicle. The positions tested by the ladriga shall be indicated in
the test report.



2.6.

2.7.

3.1.

3.1.1.

3.1.2.

3.2.

3.2.1.

ECEARANSAMP-29/GRSP/2001L0
page 33

The direction of impact shall be parallel to the longitaidaxis of the vehicle, with
the axis of the upper legform vertical at the time of firsttaon The tolerance to
this direction is + 2°.

At the time of first contact the impactor centre line shall bdicadly midway
between the upper bumper reference line and the lowepdruraference line with a
£ 10 mm tolerance and the impactor vertical centre line beatiositioned laterally]
with the selected impact location with a tolerance of £ 10 mm

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

Child and adult headform test procedures — commosgesifications

Propulsion of the headform impactors

The headform impactors shall be in "free flightthe moment of impact, at the

required impact velocity (as specified in paragraphs 6.56.) and the required
direction of impact (as specified in paragraphs 4.7 .5n4.

The impactors shall be released to "free flightuah a distance from the vehicle
that the test results are not influenced by contact of thedtopwith the propulsion
system during rebound of the impactor.

Measurement of impact velocity

The velocity of the headform impactor shall be oreg@isat some point during the
free flight before impact, in accordance with the methodifipd in ISO 3784:1976.
The accuracy of velocity measurement shall be + 0.0&an/$he measured velocity
shall be adjusted considering all factors which may affextimpactor between the
point of measurement and the point of impact, in orderterthine the velocity of
the impactor at the time of impact. The angle of the vela@ttor at the time of
impact shall be calculated or measured.
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3.3.

3.3.1.

3.4.

3.4.1.

3.4.2.

3.4.3.

3.4.4.

3.5.

Recording

The acceleration time histories shall be recoraled,HIC shall be calculated. The
first point of contact on the front structure of the vehiclallsive recorded.
Recording of test results shall be in accordance withd&&7:2002.

Splitting of headform test zones

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

HIC1000
Zone

HIC1700
Zone

Figure 18: Example of marking of HIC1000 zone and Hi@zone

Marking of the "bonnet top" impact area as well "8B8C1000 zone" and

"HIC1700 zone" will be based on a drawing supplied by tanufacturer, when
viewed from a horizontal plane above the vehicle thgparllel to the vehicle

horizontal zero plane. A sufficient number of x and yoodinates shall be supplied
by the manufacturer to mark up the areas on the acthétlg while considering the
vehicle outer contour in the z direction.

The areas of "HIC1000 zone " and "HIC1700eZomay consist of several parts,
with the number of these parts not being limited.

The calculation of the surface of the impact aavell as the surface areas of
"HIC1000 zone" and "HIC1700 zone" shall be done oa Mlasis of a projected
bonnet when viewed from a horizontal plane parallel to trzdntal zero plane
above the vehicle, on the basis of the drawing data sddpfi¢he manufacturer.

Impact test points — particular specifications

Notwithstanding the provisions of paragraphs 4.2 and @@ if a number of test
positions have been selected in order of potential to causy impd the test area
remaining is too small to select another test position whiletaining the minimum
spacing between tests, then less than nine tests forrepabtor may be performed.
The positions tested by the laboratories shall be indicatietitest report. However,
the technical services conducting the tests shall perfommaay tests as necessary to
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guarantee the compliance of the vehicle with the head irgtitgria (HIC) limit
values of 1000 for the HIC1000 zone and 1700 for tHeé1M00 zone, especially in
the points near to the borders between the two typesetzo

Child headform - specific test procedure

Tests shall be made to the front structure withintbendaries as defined in
paragraph 2.13. For tests on the rear area ofdhedb top, the headform impactor
shall not contact the windscreen or A-pillar before impadtiegoonnet top.

A minimum of nine tests shall be carried out with thiedcdheadform impactor, three
tests each to the middle and the outer thirds of the chiltl/sohat bonnet top test
areas, at positions judged to be the most likely to cause.injur

Tests shall be to different types of structure, whereetiiasy throughout the area to
be assessed and at positions judged to be the most likedyse injury.

The selected test points for the child/small adult headfmpactor shall be at the
time of first contact:

(a) a minimum of 165 mm apart, and

(b) @ minimum of 82.5 mm inside the defined side referencs,lized;

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

(d) rearward of the WADZ1000 line, or a minimum of 82.5 mearwards of
the bonnet leading edge reference line, whichever is reaswvard at the
point of measurement.

These minimum distances are to be set with a flexible tdpeadely along the outer
surface of the vehicle.

No impact point shall be located so that the impactor wilhanfhe test area with a
glancing blow resulting in a more severe second impacideutse test area.

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

The headform velocity at the time of impact shall.Getd®.2 m/s.
The direction of impact shall be in the longitudinal vertitahe of the vehicle to be

tested at an angle of 50 £ 2° to the horizontal. Thectitire of impact of tests to the
front structure shall be downward and rearward.
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5.

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

Adult headform specific test procedure

Tests shall be made to the front structure within the dzoigs as defined in
paragraph 2.1. For tests at the rear of the bonnett®peadform impactor shall not
contact the windscreen or A-pillar before impacting the botop.

A minimum of nine tests shall be carried out withatielt headform impactor, three
tests each to the middle and the outer thirds of the adultebdap test areas, at
positions judged to be the most likely to cause injury.

Tests shall be to different types of structure, where thagethroughout the area to
be assessed and at positions judged to be the most lileyse injury.

Selected impact points on the bonnet for the adutlftvea 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 refereines| and;

(c) forward of the WAD2100 line or a minimum of 82.5 mm fard of the
bonnet rear reference line, whichever is most forward at phint of
measurement, and;

(d) rearward of the WAD1700 line or a minimum of 82.5 mrarweard of the
bonnet leading edge reference line, whichever is masivegd at the point of
measurement

These minimum distances are to be set with a flexible teloetéwtly along the outer
surface of the vehicle.

No impact point shall be located so that the impactorimjihct the test area with a
glancing blow resulting in a more severe second impdstdrithe test area.

The point of first contact of the headform impactorlisha within a + 10 mm
tolerance to the selected impact point.

The headform velocity at the time of impact shall.Bet®.2 m/s.
The direction of impact shall be in the longitudinatigal plane of the paragraph of

the vehicle to be tested at an angle of 65° + 2° to thizdwial. The direction of
impact of tests to the front structure shall be downwaddrearward.
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Annex 6
CERTIFICATION OF THE IMPACTORS

Lower legform impactor certification

The certified impactor may be used for a maximun2@fimpacts before re-
certification. With each test new plastically deformable lelements shall be used.
The impactor shall also be re-certified if more than pear has elapsed since the
previous certification, if any impactor transducer outputhipimnpact, has exceeded
the specified CAC or has reached the mechanical limits oflégeimpactor
deformation capability.

Static tests

For both tests specified in § 1.2.2 and 1.218whethe impactor shall have the
intended orientation about its longitudinal axis, for the correetaijpn of its knee
joint, with a tolerance of + 2°.

The stabilized temperature of the impactor during certificatfail be 20° £+ 2°C.

The CAC response values, as defined in 1ISO 6487:208R Ise 50° for the knee
bending angle and 500 N for the applied force when theadtop is loaded in
bending in accordance with paragraph 1.2.4., and 10 foimthe shearing
displacement and 10 kN for the applied force when thpaator is loaded in
shearing in accordance with paragraph 1.2.5. For bsth l@v-pass filtering at an
appropriate frequency is permitted, to remove higherufreqy noise without
significantly affecting the measurement of the respon#eedimpactor.

When the impactor is loaded in bending in accaslanth paragraph 1.2.4. below,
the applied force/bending angle response shall be withén limits shown in
Figure 19. Also, the energy taken to generate 15.08mdibg shall be 100 + 7 J.

When the impactor is loaded in shearing in accoedatth paragraph 1.2.5. below,
the applied force/shearing displacement response shall ba withiimits shown in
Figure 20.

The impactor, without foam covering and skin|l dleamounted with the tibia firmly
clamped to a fixed horizontal surface and a metal tubeeszied firmly to the femur,
as shown in Figure 21. The rotational axis of the impdatee joint shall be vertical.
To avoid friction errors, no support shall be providedh®e femur section or the
metal tube. The bending moment applied at the centre &t joint, due to the
mass of the metal tube and other components (excludingdfeem itself), shall not
exceed 25 Nm.
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1.2.5.

1.3.
131

1.3.1.1.

1.3.1.2.

1.3.1.3.

1.3.1.4.

1.3.2.

1.3.2.1.

A horizontal normal force shall be applied to the metal tabea distance
of 2.0£ 0.01 m from the centre of the knee joint and the regulingle of knee
deflection shall be recorded. The load shall be increaaeda rate

between 1.0 and 10°/s until the angle of deflection ofkiiee is in excess of 22°.
Brief excursions from these limits due, for instance, touse of a hand-pump shall
be permitted.

The energy is calculated by integrating the force with gpethe bending angle in
radians, and multiplying by the lever length of 2.0.01 m.

The impactor, without foam covering and skin,ldf@mounted with the tibia firmly
clamped to a fixed horizontal surface and a metal tubeecteah firmly to the femur
and restrained at 2.0 m from the centre of the knee gsrghown in Figure 22.

A horizontal normal force shall be applied to the femur @distance of 50 mm from
the centre of the knee joint and the resulting knee shedispiacement shall be
recorded. The load shall be increased at a rate betvéesnd 20 mm/s until the
shearing displacement of the knee is in excess of 7.@mthe load is in excess of
6.0 kN. Brief excursions from these limits due, for ins&g to the use of a hand-
pump shall be permitted.

Dynamic tests

Calibration

The foam flesh for the test impactor shalltbeed for a period of at least four hours
in a controlled storage area with a stabilized humidity of 38 per cent and a
stabilized temperature of 20 + 2°C prior to impactor rerhfracalibration. The test
impactor itself shall have a temperature of 20° + 2°C attithe of impact. The
temperature tolerances for the test impactor shall apply alative humidity
of 40 + 30 per cent after a soak period of at least iours prior to their application
in a test.

The test facility used for the calibration testlishave a stabilized humidity
of 40 + 30 per cent and a stabilized temperature of £Z0Ctduring calibration.

Each calibration shall be completed within two hofinsh®n the impactor to be
calibrated is removed from the controlled storage area.

The relative humidity and temperature of the cldor area shall be measured at the
time of calibration and recorded in the calibration report.

Requirements

When the impactor is impacted by a linearly guidedification impactor, as
specified in paragraph 1.3.3., the maximum upper tibieletion shall be not less
than 120g and not more than 250g. The maximum bendigig ahall be not less
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than 6.2° and not more than 8.2°. The maximum shgpdigplacement shall be not
less than 3.5 mm and not more than 6.0 mm.

For all these values, the readings used shall be froniniti@ impact with the
certification impactor and not from the arresting phasay gystem used to arrest
the impactor or certification impactor shall be so arrangedthigaarresting phase
does not overlap in time with the initial impact. The arrestysgesn shall not cause
the transducer outputs to exceed the specified CAC.

The instrumentation response value CFC, asedefim ISO 6487:2002, shall
be 180 for all transducers. The CAC response vahsedefined in ISO 6487:2002,
shall be 50° for the knee bending angle, 10 mm forsttearing displacement and
5009 for the acceleration. This does not require that tpadtar itself be able to
physically bend and shear to these angles and displatemen

Test procedure

The impactor, including foam covering and s&fall be suspended horizontally by
three wire ropes of 1.5+ 0.2 mm diameter and of 2000 minimum length, as
shown in Figure 23. It shall be suspended with its lodgial axis horizontal, with
a tolerance of 0.5°, and perpendicular to the direction of the certification ictqra
motion, with a tolerance af 2°. The impactor shall have the intended orientation
about its longitudinal axis, for the correct operation of itseljo@t, with a tolerance
of + 2°. The impactor must meet the requirements ohgraph 1.1., with the
attachment bracket(s) for the wire ropes fitted.

The certification impactor shall have a mass ®f90.05 kg, this mass includes
those propulsion and guidance components which aretigéfly part of the impactor

during impact. The dimensions of the face of the certiboatinpactor shall be as
specified in Figure 24. The face of the certification inpashall be made of

aluminium, with an outer surface finish of better than 2 €rometers.

The guidance system shall be fitted with low friction guidesriegive to off-axis
loading, that allow the impactor to move only in the specifigdction of impact,
when in contact with the vehicle. The guides shall prerretion in other directions
including rotation about any axis.

The impactor shall be certified with previouslysed foam.

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

The certification impactor shall be propelled hotaEln at a velocity
of 7.5 + 0.1 m/s into the stationary impactor as showrigarg 24. The certification
impactor shall be positioned so that its centreline aligns witbsétion on the tibia
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2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.3.

2.3.1.

centreline of 50 mm from the centre of the knee, with tals¥a oft 3 mm laterally
and+ 3 mm vertically.

Upper legform impactor certification

The certified impactor may be used for a maximum2® impacts before

re-certification (this limit does not apply to propulsion oidgmce components).

The impactor shall also be re-certified if more than orer y@s elapsed since the
previous certification or if any impactor transducer outputaiy impact, has

exceeded the specified CAC.

Calibration

The foam flesh for the test impactor shall besstéor a period of at least four hours
in a controlled storage area with a stabilized humidity of 3B #per cent and a
stabilized temperature of 20° + 2°C prior to impactor rerhémacalibration. The
test impactor itself shall have a temperature of 20° +&°tbe time of impact. The
temperature tolerances for the test impactor shall apply etlative humidity
of 40 + 30 per cent after a soak period of at least fiours prior to their application
in a test.

The test facility used for the calibration test shalle a stabilized humidity
of 40 + 30 per cent and a stabilized temperature of 20C+during calibration.

Each calibration shall be completed within two hours/ftén the impactor to be
calibrated is removed from the controlled storage area.

The relative humidity and temperature of the calilmairea shall be measured at the
time of calibration, and recorded in the calibration report.

Requirements

When the impactor is propelled into a stationary aytiatpendulum the peak force
measured in each load transducer shall be not less tBankMl. and not more
than 1.55 kN and the difference between the peak forssssured in the top and
bottom load transducers shall not be more than 0.10 Ao, the peak bending
moment measured by the strain gauges shall not be les42aNm and not more
than 250 Nm on the centre position and not less than &60aNd not more
than 220 Nm for the outer positions. The difference batwle upper and lower
peak bending moments shall not be more than 20 Nm.

For all these values, the readings used shall be from thal imtpact with the
pendulum and not from the arresting phase. Any sysiad to arrest the impactor
or pendulum shall be so arranged that the arresting mhsesenot overlap in time
with the initial impact. The arresting system shall not causéréimsducer outputs to
exceed the specified CAC.
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The instrumentation response value CFC, as definksO 6487:2002, shall be 180
for all transducers. The CAC response values, dsatkin 1ISO 6487:2002, shall
be 10 kN for the force transducers and 1000 Nm for bleading moment

measurements.

Test procedure

The impactor shall be mounted to the propulsiongaidance system, by a torque
limiting joint. The torque limiting joint shall be set so that thegiardinal axis of
the front member is perpendicular to the axis of the apgd system, with a
tolerance of £ 2°, with the joint friction torque set to 6785Nm. The guidance
system shall be fitted with low friction guides that allow the inigrato move only
in the specified direction of impact, when in contact with tedoalum.

The impactor mass shall be adjusted to give a ofid®s+ 0.1 kg, this mass includes
those propulsion and guidance components which aretigéfly part of the impactor
during impact.

The centre of gravity of those parts of the iwtgrawhich are effectively forward of
the torque limiting joint, including the extra masses fitted, shiall dn the
longitudinal centreline of the impactor, with a tolerance @b4mm.

The impactor shall be certified with previously wtlam.

The impactor foam shall not be excessively hanafleseformed before, during or
after fitting.

The impactor with the front member vertical shallpbepelled horizontally at a
velocity of 7.1 £ 0.1 m/s into the stationary pendulum asvshin Figure 25.

The pendulum tube shall have a mass of 3 +k&0& wall thickness of 3 + 0.15 mm
and an outside diameter of 150 mm +1 mm/-4 mm. Totadydam tube length shall
be 275 £ 25 mm. The pendulum tube shall be made frolah finished seamless
steel (metal surface plating is permissible for protection fommosion), with an
outer surface finish of better than 2.0 micrometer. It df@mbuspended on two wire
ropes of 1.5 + 0.2 mm diameter and of 2.0 m minimungtlen The surface of the
pendulum shall be clean and dry. The pendulum tube shalb&itioned so that the
longitudinal axis of the cylinder is perpendicular to the ffrorember (i.e. level),
with a tolerance of 2°, and to the direction of impactor motion, with a tolerance
of £ 2°, and with the centre of the pendulum tube aligned with tiéreef the
impactor front member, with tolerancestb mm laterally and 5 mm vertically.

Child and adult headform
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3.1

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.

The certified impactors may be used for a maxinafn20 impacts before re-
certification. The impactors shall be re-certified if more tbar year has elapsed
since the previous certification or if the transducer outputany impact, has

exceeded the specified CAC.

Drop test

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

a) for the child headform impactor not less than 245g andnooe than 300g;

b) for the adult headform impactor not less than 225g athcoee than 275g.
The acceleration time curve shall be uni-modal.

The instrumentation response values CFC and CA@afth accelerometer shall
be 1,000 Hz and 5009 respectively as defined in ISG:2882.

The headform impactors shall have a temperafi#@ » 2°C at the time of impact.
The temperature tolerances shall apply at a relative hunaitit9 + 30 per cent after
a soak period of at least four hours prior to their appibo in a test.

Test procedure
The headform impactor shall be suspended frdrofarig as shown in Figure 26.

The headform impactor shall be dropped fromsgezified height by means that
ensure instant release onto a rigidly supported flaztwtal steel plate, over 50 mm
thick and over 300 x 300 mm square which has a clearsutface and a surface
finish of between 0.2 and 2.0 micrometers.

The headform impactor shall be dropped with taefeee of the impactor at the test
angle specified in Annex 5, paragraph.4af the child headform impactor and in
Annex 5, paragraph 5.7 for the adult headform impastthr respect to the vertical
as shown in Figure 25. The suspension of the headfopactor shall be such that it
does not rotate during the fall.

The drop test shall be performed three times, with ibadform impactor
rotated 120° around its symmetrical axis after each test.
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Figure 21: Top view of test set-up for static lower legfémpactor bending certification test
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Figure 22: Top view of test set-up for static lower legfdmpactor shearing

certification test



Figure 23:

Notes

N

Figure 24:

ECEARANSAMP-29/GRSP/2001L0
page 45

/ Wirelengih 2.0 m minonum
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Test set-up for dynamic lower legform intpacertification test (side view top
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Details of dynamic lower legform certification irtioa face

Saddle may be made as a complete diameter and shies to make two components.
The shaded areas may be removed to give the alterfativahown.

Tolerance on all dimensionstisl.0 mm.

Material: Aluminium alloy.
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Figure 25.

Figure 26.

Wire length 2,0 mn minimum

Optional arvesting system
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Test set-up for dynamic upper legform irtgragertification test
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Test set-up for dynamic headform impduifidelity test



