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UNIFORM PROVISIONS CONCERNING THE
APPROVAL OF VEHICLESWITH REGARD TO
THE PROTECTION OF THE OCCUPANTSIN THE

EVENT OF A LATERAL COLLISION

Regulation No. 95

1. SCOPE
This Regulation applies to the lateral collisiom&eour of the structure of the passenger
compartment of I\{I and I\!L categories of vehicles where the R point of theelkst seat is

not more than 700 mm from ground level when theiclehis in the condition
corresponding to the reference mass defined irgpapa 2.10. of this Regulation.

2. DEFINITIONS
For the purposes of this Regulation:

2.1. "Approval of a vehicle"

means the approval of a vehicle type with regarthéobehaviour of the structure of the
passenger compartment in a lateral collision;

2.2. "Vehicle type"

means a category of power-driven vehicles whicmalodiffer in such essential respects
as:

2.2.1. the length, width and ground clearance ef \thhicle, in so far as they have a
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negative effect on the performance prescribedigi\Riegulation;

2.2.2. the structure, dimensions, lines and mdsedathe side walls of the passenger
compartment in so far as they have a negative teffiedhe performance prescribed in
this Regulation;

2.2.3. the lines and inside dimensions of the papgecompartment and the type of
protective systems, in so far as they have a negaftfect on the performance prescribed
in this Regulation;

2.2.4. the siting of the engine (front, rear ortoeh

2.2.5. the unladen mass, in so far as there isgative effect on the performance
prescribed in this Regulation;

2.2.6. the optional arrangements or interior fg&nn so far as they have a negative effect
on the performance prescribed in this Regulation;

2.2.7. the type of front seat(s) and position @& tR" point in so far as they have a
negative effect on the performance prescribedig\Riegulation;

2.2.8. The place of the RESS.
2.3. “"Compartmentmeans bounded zone in vehicle,

2.3.1 "Passenger compartment”

means the space for occupant accommodation, boumgéde roof, floor, side walls,
doors, outside glazing and front bulkhead and tareoof the rear compartment bulkhead
or the plane of the rear-seat back suppartrear gate, as well as by the barriers and
enclosures provided for protecting the power trdmom direct contact with liveparts.

2.3.2. Luggage compartment means the space in thehicle for Iluggage

accommodation, bounded by the roof, hood, floodesiwalls, as well as by the barrier
and enclosure. For electric vehicles, hybrid velasland fuel cell vehicles the barrier
and enclosure are provided for protecting the poviein from direct contact with live

parts, being separated from the passenger compantnsy the front bulkhead or the

rear bulk head,

2.4. "R point" or "seating reference point"
means the reference point specified by the velhnaaufacturer which:
2.4.1. has co-ordinates determined in relatioméovehicle structure;

2.4.2. corresponds to the theoretical positiorheffoint of torso/thighs rotation (H point)
for the lowest and most rearward normal drivingifp@s or position of use given by the
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vehicle manufacturer for each seating position ifipeldby him;

2.5. "H point" is as established bBynex 3o this Regulation;
2.6. "Capacity of the fuel tank"
means the fuel-tank capacity as specified by theufagturer of the vehicle;

2.7. "Transverse plane"
means a vertical plane perpendicular to the mettiagitudinal vertical plane of the
vehicle;

2.8. "Protective system"
means devices intended to restrain and/or prdteab¢cupants;

2.9. "Type of protective system"
means a category of protective devices which dodiftér in such essential respects as
their:

technology
geometry
constituent materials;

2.10. "Reference mass”
means the unladen mass of the vehicle increasedngss of 100 kg (that is the mass of
the side impact dummy and its instrumentation);

2.11. "Unladen mass"

means the mass of the vehicle in running orderowittdriver, passengers or load, but
with the fuel tank filled to 90 per cent of its emty and the usual set of tools and spare
wheel on board, where applicable;

2.12. "Mobile deformable barrier"
means the apparatus with which the test vehidlapscted. It consists of a trolley and an
impactor;

2.13. "Impactor"
means a crushable section mounted on the fronobflendeformable barrier;

2.14. "Trolley"
means a wheeled frame free to travel along itsitodmal axis at the point of impact. Its
front supports the impactor.

2.15. “Electric power trairi
means the electrical circuit which may include tlRESS, the energy conversion system,
the electronic converters, the traction motors, thesociated wiring harness and
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connectors, and the coupling system for chargingtRESS,

2.16. “RESS means rechargeable energy storage system thatvigles the electric
energy for propulsion,

2.17. "Energy_conversion systénmeans system that generates and provides electric
energy for propulsion,

2.18. “Electronic_convertér means a device capable of controlling or convedi
electric power,

2.19. “Coupling system for charging the RES&eans the electrical circuit used for
charging the RESS from an external electric powenpply (AC or DC electric
power supply outside of the vehicle) including tlaehicle inlet,

2.20. “Direct contact means the contact of persons with live parts,

2.21. “Live part§ means conductive part(s) intended to be electligaenergized in
normal use,

2.22.“Indirect contact’ means the contact of persons with exposed contigcparts,

2.23. “Protection degréemeans Protection provided by a barrier/enclosurglated to
the contact with live parts by a test probe, suchaatest finger (IPXXB), or a test
wire (IPXXD),

2.24. "Exposed conductive pdrtneans conductive part which can be touched, and
which only becomes electrically energized undeiuee conditions,

2.25. “Electrical circuit’ meansan assembly of connected live parts which is desidn
to be electrically energized in normal operation,

2.26. “Working voltagé means he highest value of an electrical circuitoltage,
specified by the manufacturer, which may occur betm any conductive parts in
open circuit conditions or under normal operatingpaditions,

2.27. “Electrical chassis means a set made of conductive parts electricdilyked
together, whose potential is taken as reference,

2.28. "Solid insulatof means insulating coating of wiring harnesses prioed in order
to cover and protect the live parts against direcintact from any direction of
access; covers for insulating the live parts of ecmttors; and varnish or paint for
the purpose of insulation,

2.29. “Barrier” means the part providing protection against ditecontact to the live
parts from any direction of access,

Page 5



France Draft proposal ELSA-7-04

2.30. “Enclosuré means the part enclosing the internal units andqviding protection
against direct contact from any direction of access

2.31. “High _Voltag¢ means classification of an electric component orauiit, if its
maximum working voltage is > 60 V and[1500] V d.c. or > 30 V ang [1000] V
a.c.

2.32. “High Voltage Bus means electrical circuit, including the couplingystem for
charging the RESS, that operates on high voltage

3. APPLICATION FOR APPROVAL

3.1. The application for approval of a vehicle typigh regard to the protection of the
occupants in the event of a lateral collision shadl submitted by the vehicle
manufacturer or by his duly accredited represergati

3.2. It shall be accompanied by the under mentiot@climents in triplicate and the
following particulars:

3.2.1. a detailed description of the vehicle typthwespect to its structure, dimensions,
lines and constituent materials;

3.2.2. photographs and/or diagrams and drawingiseofehicle showing the vehicle type
in front, side and rear elevation and design det#ithe lateral part of the structure;

3.2.3. particulars of the vehicle's mass as defimeparagraph 2.11. of this Regulation;
3.2.4. the lines and inside dimensions of the pagsecompartment;

3.2.5. a description of the relevant side intefithings and protective systems installed in
the vehicle.

3.3. The applicant for approval shall be entitledotesent any data and results of tests
carried out which make it possible to establish tmempliance with the requirements can
be achieved on prototype vehicles with a sufficaegree of accuracy.

3.4. A vehicle which is representative of the typde approved shall be submitted to the
technical service responsible for conducting thereyal tests.

3.4.1. A vehicle not comprising all the componemtsper to the type may be accepted
for tests provided that it can be shown that treeabe of the components omitted has no
detrimental effect on the performance prescribetthérequirements of this Regulation.

3.4.2. It shall be the responsibility of the apalit for approval to show that the
application of paragraph 3.4.1. is in compliancthwie requirements of this Regulation.
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4. APPROVAL
4.1. If the vehicle type submitted for approval suant to this Regulation meets the
requirements of paragraph 5 below, approval of\ikaicle type shall be granted.

4.2. In case of doubt, account shall be taken, wieeiflying the conformity of the vehicle
to the requirements of this Regulation, of any datatest results provided by the
manufacturer which can be taken into considerathoralidating the approval test carried
out by the technical service.

4.3. An approval number shall be assigned to egoh approved. Its first two digits (at
present 01 corresponding to the 01 series of amentinshall indicate the series of
amendments incorporating the most recent majornieah amendments made to the
Regulation at the time of issue of the approvale Bame Contracting Party may not
assign the same approval number to another vetyjode

4.4. Notice of approval or of extension or of refusf approval of a vehicle type
pursuant to this Regulation shall be communicatgdihe Parties to the Agreement
applying this Regulation by means of a form confogrto the model in annex 1 to this
Regulation and photographs and/or diagrams andingaveupplied by the applicant for
approval, in a format not exceeding A4 (210 x 28iM or folded to that format and on
an appropriate scale.

4.5. There shall be affixed to every vehicle confimg to a vehicle type approved under
this Regulation, conspicuously and in a readilyeasible place specified on the approval
form, an international approval mark consisting of:

4.5.1. a circle surrounding the letter "E" followbg the distinguishing number of the
country which has granted approval; 1/

4.5.2. the number of this Regulation, followed hg tetter "R", a dash and the approval
number, to the right of the circle prescribed ingggaph 4.5.1.

4.6. If the vehicle conforms to a vehicle type awed, under one or more other
Regulations annexed to the Agreement, in the cguwwtich has granted approval under
this Regulation, the symbol prescribed in paragrdjahl. need not be repeated; in this
case the Regulation and approval numbers and tligicachl symbols of all the
Regulations under which approval has been gramtetha country which has granted
approval under this Regulation shall be placed ertiszal columns to the right of the
symbol prescribed in paragraph 4.5.1.

4.7. The approval mark shall be clearly legible ahdll be indelible.

4.8. The approval mark shall be placed close wnathe vehicle data plate affixed by the
manufacturer.

4.9. Annex 2 to this Regulation gives examplesppiraval marks.
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5. SPECIFICATIONSAND TESTS

5.1. The vehicle shall undergo a test in accordanteannex 4 to this Regulation.

5.1.1. The test will be carried out on the drivertfe unless asymmetric side structures, if
any, are so different as to affect the performance side impact. In that case either of

the alternatives in paragraph 5.1.1.1. or5.1.1.2y tve used by agreement between the
manufacturer and test authority.

5.1.1.1. The manufacturer will provide the authorresponsible for approval with
information regarding the compatibility of perforntes in comparison with the driver's
side when the test is being carried out on tha. sid

5.1.1.2. The approval authority, if concerned ashi construction of the vehicle, will
decide to have the test performed on the side agptie driver, this being considered
the least favourable.

5.1.2. The Technical Service, after consultatiothwihe manufacturer, may require the
test to be carried out with the seat in a posiatrer than the one indicated in paragraph
5.5.1. of annex 4. This position shall be indicatethe test report. 2/

5.1.3. The result of this test shall be considesatisfactory if the conditions set out in

paragraphs 5.2. and 5.4. below are satisfied.

5.2. Performance criteria

5.2.1. The performance criteria, as determinedtHer collision test in accordance with

the appendix to annex 4 to this Regulation sha#tritee following conditions:

5.2.1.1. the head performance criterion (HPC) dhalless than or equal to 1,000; when
there is no head contact, then the HPC shall nohéasured or calculated but recorded
as "No Head Contact."

5.2.1.2. the thorax performance criteria shall be:

(a) Rib Deflection Criterion (RDC) less than or afto 42 mm;

(b) Soft Tissue Criterion (VC) less or equal to hec.

For a transitional period of two years after théedspecified in paragraph 10.2. of this
Regulation the V * C value is not a pass/fail erde for the approval testing, but this

value has to be recorded in the test report afe toollected by the approval authorities.
After this transitional period, the VC value of Irflsec shall apply as a pass/fail criterion
unless the Contracting Parties applying this Remuialecide otherwise.

5.2.1.3. the pelvis performance criterion shall be:

Pubic Symphysis Peak Force (PSPF) less than of t6&N.
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5.2.1.4. the abdomen performance criterion shall be

Abdominal Peak Force (APF) less than or equal 5ok® internal force (equivalent to
external force of 4.5 kN).

5.3. Particular requirements
5.3.1. No door shall open during the test.

5.3.2. After the impact, it shall be possible withthe use of tools to:

5.3.2.1. open a sufficient number of doors provided normal entry and exit of
passengers and if necessary tilt the seat-backseats to allow evacuation of all
occupants;

5.3.2.2. release the dummy from the protectiveesyst
5.3.2.3. remove the dummy from the vehicle;

5.3.3. no interior device or component shall becdetached in such a way as noticeably
to increase the risk of injury from sharp projensmr jagged edges;

5.3.4. ruptures, resulting from permanent deforomatire acceptable, provided these do
not increase the risk of injury;

5.3.5. if there is continuous leakage of liquidnirdhe fuel-feed installation after the
collision, the rate of leakage shall not exceedy80in; if the liquid from the fuel-feed
system mixes with liquids from the other systemd @@ various liquids cannot easily be
separated and identified, all the liquids collecdidll be taken into account in evaluating
the continuous leakage.

5.4.This requirements are apply to the electric mwrain of electric vehicles, hybrid
vehicles and fuel cell vehicles, and the high vgleacomponents and systems which are
galvanically connected to the high voltage bus biketelectric power train following
vehicle crash test(s).

5.4.1.Not more than 5.0 liters of electrolyte frgonopulsion batteries shall spill outside
the passenger compartment, and no visible traceetéctrolyte shall spill into the
passenger compartment, within 30 minutes after arir impact test. Compliance may
be demonstrated by test or analysis.

5.4.2.Battery modules located inside the passengmnpartment must remain in the

location in which they are installed. No part of gnbattery system component that is
located outside the passenger compartment shalleerthe passenger compartment
during the test procedures, as determined by visnapection.
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5.4.3.After the test, at least one of the followingteria specified in paragraph 5.4.3.1
thorough paragraph 5.4.3.4 shall be met. If the vele has an automatic disconnect
function, the criteria shall be applied to each died portion individually

5.4.3.1.1solation Resistance: If the electrical cuit divided by the disconnect function
includes AC circuit, this part of the high voltageus shall be considered as an AC high
voltage bus. If the electrical circuit divided bie disconnect function doesn't include
AC circuit, this part of the high voltage bus shabe considered as a DC high voltage
bus.

For AC high voltage buses, isolation resistancetween the high voltage bus
and the electrical chassis shall have minimum valeé 500 ohms/volt of working
voltage. If the protection degree IPXXB is satigdiéor AC portion of the high voltage
buses after crash, isolation resistance between lingh voltage bus and the electrical
chassis shall have minimum value of 100 ohms/vdlinmrking voltage.

For DC high voltage buses, isolation resistancetiseen any high voltage bus
and the electrical chassis shall have minimum valeé 100 ohms/volt of working
voltage.

5.4.3.2.Voltage: For AC high voltage buses, voltagfehe bus shall be equal to or less
than 30 VAC. For DC high voltage buses, voltagetbé bus shall be equal to or less
than 60 VDC

5.4.3.3.Energy: Energy on the high voltage bus dha# less than 0.2 Joules.

5.4.3.4.Physical Protection: For protection of liygrts, the protection degree IPXXB
shall be provided.

For protection against indirect contact with livegpts, all exposed conductive  parts
electro shall be securely connected to the eleatrithassis such that no dangerous
potentials are produced.

The resistance between the electrical chassis ahd@ductive parts shall be less than
0.1 ohm, which is measured when there is a curréiotv of at least 0.2 amps.

The said resistance shall be regarded as lower ti@ah ohm when it is clearly evident
that the DC electrical connection has been estdidid adequately and securely by
welding.

6. MODIFICATION OF THE VEHICLE TYPE

6.1. Any modification affecting the structure, thember and type of seats, the interior
trim or fittings, or the position of the vehiclerdools or of mechanical parts which might
affect the energy-absorption capacity of the sitiéhe vehicle, shall be brought to the
notice of the administrative department grantingrapal. The department may then
either:

Page 10



France Draft proposal ELSA-7-04

6.1.1. consider that the modifications made arékelyl to have an appreciable adverse
effect and that in any case the vehicle still coagpWith the requirements, or

6.1.2. require a further test report from the técdinservice responsible for conducting
the tests;

6.1.2.1. Any modification of the vehicle affectitite general form of the structure of the
vehicle or any variation in the reference mass tgrethan 8 per cent which in the

judgement of the authority would have a markedueriice on the results of the test shall
require a repetition of the test as described mearnt.

6.1.2.2. If the technical service, after consubtatiwith the vehicle manufacturer,
considers that modifications to a vehicle typeiasgfficient to warrant a complete retest
then a partial test may be used. This would becéise if the reference mass is not more
than 8 per cent different from the original vehide the number of front seats is
unchanged. Variations of seat type or interiomiggs need not automatically entail a full
retest. An example of the approach to this probkegiven in annex 8.

6.2. Confirmation or refusal of approval, specityiie alteration, shall be communicated
by the procedure specified in paragraph 4.4. abotlee Parties to the Agreement which
apply this Regulation.

6.3. The competent authority issuing an extensibragproval shall assign a series
number to each communication form drawn up for sarclkextension.

7. CONFORMITY OF PRODUCTION

The conformity of production procedures shall comwith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%RE with the following
requirements:

7.1. Every vehicle approved under this Regulatitiallsbe so manufactured as to
conform to the type approved by meeting the requérgs set out in paragraph 5 above.

7.2. The holder of the approval shall ensure tbaefch type of vehicle at least the tests
concerning the taking of measurements are caruaéd o

7.3. The authority which has granted type appravay at any time verify the conformity

control methods applied in each production facilifyhe normal frequency of these
verifications shall be once every two years.

8. PENALTIES FOR NON-CONFORMITY OF PRODUCTION
8.1. The approval granted in respect of a vehigbe,t pursuant to this Regulation, may
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be withdrawn if the requirement laid down in pasggdr 7.1. above is not complied with,
or if the vehicle or vehicles selected have faitedpass the checks prescribed in
paragraph 7.2. above.

8.2. If a Contracting Party to the Agreement apmythis Regulation withdraws an
approval it has previously granted, it shall forifwso notify the other Contracting
Parties applying this Regulation by means of a camoation form conforming to the
model in annex 1 to this Regulation.

9. PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasesmémufacture a type of vehicle approved
in accordance with this Regulation, he shall sormf the authority which granted the
approval. Upon receiving the relevant communicattat authority shall inform thereof

the other Parties to the 1958 Agreement applying BRegulation by means of a

communication form conforming to the model in andew this Regulation.

10. TRANSITIONAL PROVISIONS

10.1. As from the official date of entry into foroé Supplement 1 to the 02 series of
amendments, no Contracting Party applying this Reigm shall refuse to grant ECE
approval under this Regulation as amended by Somple 1 to the 02 series of
amendments.

10.2. As from 12 months after the entry into forfethe 02 series of amendments,
Contracting Parties applying this Regulation slggiint ECE approvals only to those
types of vehicles which comply with the requirenseot this Regulation as amended by
the 02 series of amendments.

10.3. As from 60 months after the entry into forfethe 02 series of amendments,
Contracting Parties applying this Regulation mayge first national registration (first
entry into service) of vehicles which do not mdet tequirements of this Regulation as
amended by the 02 series of amendments.

10.4. As from 36 months after the entry into foofeSupplement 1 to the 02 series of
amendments Contracting Parties applying this Régualghall grant ECE approvals only
to those types of vehicles which comply with thguieements of this Regulation. as
amended by Supplement 1 to the 02 series of amaridme

10.5. As from 84 months after the entry into foofeSupplement 1 to the 02 series of
amendments Contracting Parties applying this Régalamay refuse first national
registration (first entry into service) of vehiclediich do not meet the requirements of
this regulation as amended by Supplement 1 to 2reefies of amendments.”
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11. TRANSITIONAL PROVISIONS
11.1. As from the official date of entry into foroé the 02 series of amendments, no

Contracting Party applying this Regulation shallise to grant ECE approval under this
Regulation as amended by the 02 series of amendment

11.2. As from 12 months after the entry into foafethe 02 series of amendments
Contracting Parties applying this Regulation slggiint ECE approvals only to those
types of vehicles which comply with the requirenseot this Regulation as amended by
the 02 series of amendments.

11.3. As from 60 months after the entry into segvof the 02 series of amendments
Contracting Parties applying this Regulation mafyge first national registration (first

entry into service) of vehicles which do not mdet tequirements of this Regulation as
amended by the 02 series of amendments."

Annex 1
COMMUNICATION

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

1/
issued by: Name of administration:

concerning: 2/ APPROVAL GRANTED
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APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

of a vehicle type with regard to protection of geants in the event of a lateral collision
pursuant to Regulation No. 95

Approval No. ... Extension No. ...

1. Trade name or mark of the power-driven vehicle.............ccccceoiiiiiinniiiinns
2. VENICIE LYPE et

3. Manufacturer's name and addresSs ... eeeeeeeeeeeeeene e
4. If applicable, name and address of manufacturepresentative ....................
5. Vehicle submitted for approval 0N .........ccceeiiiiiiiiiiiieeeeeeee e

6. Side impact dummy utilized ES-1/ES-2. 2/
7. Technical service responsible for conductingapgl tests ...........ccceeeeeeveeeeee.

8. Date Of tESE FEPONT ...uvviiei i i e ee e e e e e e e e e e e nnnnneeees
9. NUMbEr Of tESE FEPOIT ...eeveeeiiieeie e

10. Approval granted/refused/extended/withdrawn. 2/
11. Position of approval mark on the VEhICle . .ooooeeeeiiiiiii

12, PlACE ..o
G T D T | =
S [0 | = L[ | =

15. The list of documents deposited with the Adstraitive Service which has granted
approval is annexed to this communication and neaglitained on request.
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Annex 2
ARRANGEMENTSOF THE APPROVAL MARK

Model A

(See paragraph 4.5. of this Regulation)
RO

The above approval mark affixed to a vehicle shtvas the vehicle type concerned has,
with regard to the protection of the occupantshea event of a lateral collision, been
approved in the Netherlands (E4) pursuant to RégaldNo. 95. The approval number
indicates that the approval was granted in accaelawith the requirements of

Regulation No. 95 as amended by the 01 series ehdments.

Model B

(See paragraph 4.6. of this Regulation)

The above approval mark affixed to a vehicle shives the vehicle type concerned has
been approved in the Netherlands (E4) pursuantgolgions Nos. 95 and 24 */. (In the
case of the latter Regulation, the additional syindoch follows the Regulation number

indicates that the corrected absorption co-efficienl.30 ml). The first two approval
numbers indicate that at the date when the resfgeapprovals were granted Regulation
95 incorporated the 01 series of amendments andl&em No. 24 incorporated the 03
series of amendments.
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Annex 3
PROCEDURE FOR DETERMINING THE " H"
POINT AND THE ACTUAL TORSO ANGLE FOR
SEATING POSITIONSIN MOTOR VEHICLES

1. PURPOSE

The procedure described in this annex is usedtabkesh the "H" point location and the
actual torso angle for one or several seating ijpositin a motor vehicle and to verify the
relationship of measured data to design specifinatgiven by the vehicle manufacturer.
1/

2. DEFINITIONS
For the purposes of this annex:

2.1. "Reference data"
means one or several of the following charactessif a seating position:

2.1.1. the "H" point and the "R" point and theilat@®nship,
2.1.2. the actual torso angle and the design tmgte and their relationship.

2.2. "Three-dimensional 'H' point machine" (3-D tdahine)
means the device used for the determination of péihts and actual torso angles. This
device is described in appendix 1 to this annex;

2.3."'H' point"

means the pivot centre of the torso and the thigthe 3-D H machine installed in the
vehicle seat in accordance with paragraph 4 beldw."H" point is located in the centre
of the centreline of the device which is between'tH" point sight buttons on either side
of the 3-D H machine. The "H" point correspondsotietically to the "R" point (for
tolerances see paragraph 3.2.2. below). Once dedmin accordance with the
procedure described in paragraph 4, the "H" pantansidered fixed in relation to the
seat-cushion structure and to move with it wherstha is adjusted,;

2.4." 'R’ point" or "seating reference point"

means a design point defined by the vehicle matwfacfor each seating position and
established with respect to the three-dimensicefarence system;
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2.5. "Torso-line"
means the centreline of the probe of the 3-D H nm&chvith the probe in the fully
rearward position;

2.6. "Actual torso angle"

means the angle measured between a vertical linagh the "H" point and the torso line
using the back angle quadrant on the 3-D H macHihe.actual torso angle corresponds
theoretically to the design torso angle (for tolees see paragraph 3.2.2. below):

2.7. "Design torso angle"”

means the angle measures between a vertical lioagh the "R" point and the torso line
in a position which corresponds to the design posibf the seat-back established by the
vehicle manufacturer;

2.8. "Centreplane of occupant" (C/LO)

means the median plane of the 3-D H machine positian each designated seating
position; it is represented by the co-ordinate lué tH" point on the "Y" axis. For
individual seats, the centreplane of the seat ab&scwith the centreplane of the occupant.
For other seats, the centreplane of the occupapeisified by the manufacturer;

2.9. "Three-dimensional reference system"
means a system as described in appendix 2 torthexa

2.10. "Fiducial marks" are physical points (hoksfaces, marks or indentations) on the
vehicle body as defined by the manufacturer;

2.11. "Vehicle measuring attitude™

means the position of the vehicle as defined byctherdinates of fiducial marks in the
three-dimensional reference system.

3. REQUIREMENTS
3.1. Data presentation
For each seating position where reference datareayeired in order to demonstrate
compliance with the provisions of the present Raguoih, all or an appropriate selection
of the following data shall be presented in therfandicated in appendix 3 to this annex:

3.1.1. the co-ordinates of the "R" point relative the three-dimensional reference
system;

3.1.2. the design torso angle;

3.1.3. all indications necessary to adjust the ¢éat is adjustable) to the measuring
position set out in paragraph 4.3. below.
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3.2. Relationship between measured data and degégpifications

3.2.1. The co-ordinates of the "H" point and th&ugaof the actual torso angle obtained
by the procedure set out in paragraph 4. below bleatompared, respectively, with the
co-ordinates of the "R" point and the value of tiesign torso angle indicated by the
vehicle manufacturer.

3.2.2. The relative positions of the "R" point athed "H" point and the relationship
between the design torso angle and the actual sorgle shall be considered satisfactory
for the seating position in question if the "H" ppias defined by its co-ordinates, lies
within a square of 50 mm side length with horizbatad vertical sides whose diagonals
intersect at the "R" point, and if the actual toeswle is within 8 of the design torso
angle.

3.2.3. If these conditions are met, the "R" poimtl #he design torso angle, shall be used
to demonstrate compliance with the provisions of Regulation.

3.2.4. If the "H" point or the actual torso angleed not satisfy the requirements of
paragraph 3.2.2. above, the "H" point and the attuso angle shall be determined twice
more (three times in all). If the results of two thfese three operations satisfy the
requirements, the conditions of paragraph 3.2.8valshall apply.

3.2.5. If the results of at least two of the thogeerations described in paragraph 3.2.4.
above do not satisfy the requirements of parag@@t2. above, or if the verification
cannot take place because the vehicle manufachagrfailed to supply information
regarding the position of the "R" point or regaglthe design torso angle, the centroid of
the three measured points or the average of tlee timeasured angles shall be used and
be regarded as applicable in all cases where thg6it or the design torso angle is
referred to in this Regulation.

4. PROCEDURE FOR "H" POINT AND ACTUAL TORSO ANGLE
DETERMINATION

4.1. The vehicle shall be preconditioned at theufasturer's discretion, at a temperature
of 20+ 10°C to ensure that the seat material reached roompeeature. If the seat to be
checked has never been sat upon, a 70 to 80 kgrperslevice shall sit on the seat twice
for one minute to flex the cushion and back. At thanufacturer's request, all seat
assemblies shall remain unloaded for a minimunmopesf 30 min prior to installation of
the 3-D H machine.

4.2. The vehicle shall be at the measuring attitlefened in paragraph 2.11. above.
4.3. The seat, if it is adjustable, shall be adddirst to the rearmost normal driving or
riding position, as indicated by the vehicle mactieer, taking into consideration only

the longitudinal adjustment of the seat, excludiegt travel used for purposes other than
normal driving or riding positions. Where other nreecf seat adjustment exist (vertical,
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angular, seat-back, etc.) these will then be aeguso the position specified by the
vehicle manufacturer. For suspension seats, thica&keposition shall be rigidly fixed
corresponding to a normal driving position as sigatiby the manufacturer.

4.4. The area of the seating position contactetheys-D H machine shall be covered by
a muslin cotton, of sufficient size and appropritgeture, described as a plain cotton

fabric having 18.9 threads per £rand weighing 0.228 kg/?mr knitted or non-woven
fabric having equivalent characteristics. If thetts run on a seat outside the vehicle, the
floor on which the seat is placed shall have theesassential characteristics 2/ as the
floor of the vehicle in which the seat is intendede used.

4.5. Place the seat and back assembly of the 3ptathine so that the centreplane of the
occupant (C/LO) coincides with the centreplane bé t3-D H machine. At the
manufacturer's request, the 3-D H machine may beethanboard with respect to the
C/LO if the 3-D H machine is located so far outlobtrat the seat edge will not permit
levelling of the 3-D H machine.

4.6. Attach the foot and lower leg assemblies gostbat pan assembly, either individually
or by using the T-bar and lower leg assembly. & linrough the "H" point sight buttons

shall be parallel to the ground and perpendicuathe longitudinal centreplane of the
seat.

4.7. Adjust the feet and leg positions of the 3-bnBichine as follows:
4.7.1. Designated seating position: driver andidatBont passenger

4.7.1.1. Both feet and leg assemblies shall be chémevard in such a way that the feet
take up natural positions on the floor, betweendperating pedals if necessary. Where
possible the left foot shall be located approxityatee same distance to the left of the
centreplane of the 3-D H machine as the right fieoto the right. The spirit level
verifying the transverse orientation of the 3-D Hahine is brought to the horizontal by
readjustment of the seat pan if necessary, or lystdg the leg and foot assemblies
towards the rear. The line passing through thepiht sight buttons shall be maintained
perpendicular to the longitudinal centreplane ef$kat.

4.7.1.2. If the left leg cannot be kept parallethe right leg and the left foot cannot be
supported by the structure, move the left footluhis supported. The alignment of the
sight buttons shall be maintained.

4.7.2. Designated seating position: outboard rear

For rear seats or auxiliary seats, the legs amgddcas specified by the manufacturer. If
the feet then rest on parts of the floor which arelifferent levels, the foot which first
comes into contact with the front seat shall seswa reference and the other foot shall be
so arranged that the spirit level giving the trarse orientation of the seat of the device
indicates the horizontal.
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4.7.3. Other designated seating positions:

The general procedure indicated in paragraph 4ahdve shall be followed except that
the feet shall be placed as specified by the vem@nufacturer.

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

4.9. Tilt the back pan forward against the forwstiap and draw the 3-D H machine away
from the seat-back using the T-bar. Reposition3t#iz H machine on the seat by one of
the following methods:

4.9.1. If the 3-D H machine tends to slide rearwarsk the following procedure. Allow
the 3-D H machine to slide rearward until a forwaatizontal restraining load on the
T-bar is no longer required i.e. until the seat pantacts the seat-back. If necessary,
reposition the lower leg.

4.9.2. If the 3-D H machine does not tend to stelrward, use the following procedure.
Slide the 3-D H machine rearwards by applying azontal rearward load to the T-bar
until the seat pan contacts the seat-back (seeef@of appendix 1 to this annex).

4.10. Apply a 10& 10 N load to the back and pan assembly of thekB+Bachine at the
intersection of the hip angle quadrant and the MHi@using. The direction of load
application shall be maintained along a line paséin the above intersection to a point
just above the thigh bar housing (see figure 2ppleadix 1 to this annex). Then carefully
return the back pan to the seat-back. Care muskékeised throughout the remainder of
the procedure to prevent the 3-D H machine frowtirglj forward.

4.11. Install the right and left buttock weightsdathen, alternately, the eight torso
weights.

Maintain the 3-D H machine level.

4.12. Tilt the back pan forward to release theitensn the seat-back. Rock the 3-D H
machine from side to side through & Hic (5 to each side of the vertical centreplane)
for three complete cycles to release any accunifaieion between the 3-D H machine

and the seat.During the rocking action, the T-blathe 3-D H machine may tend to

diverge from the specified horizontal and vert@lggnment. The T-bar must therefore be
restrained by applying an appropriate lateral Idadng the rocking motions. Care shall

be exercised in holding the T-bar and rocking th@ Bl machine to ensure that no

inadvertent exterior loads are applied in a verticdore and aft direction.

The feet of the 3-D H machine are not to be rasdcior held during this step. If the feet
change position, they should be allowed to remaithat attitude for the moment.

Carefully return the back pan to the seat-back @retk the two spirits levels for zero
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position. If any movement of the feet has occumladng the rocking operation of the
3-D H machine, they must be repositioned as follows

Alternately, lift each foot off the floor the minum necessary amount until no additional
foot movement is obtained. During this lifting, theet are to be free to rotate; and no
forward or lateral loads are to be applied. Whecheaot is placed back in the down
position, the heel is to be in contact with theisture designed for this.

Check the lateral spirit level for zero positiohpnecessary, apply a lateral load to the top
of the back pan sufficient to level the 3-D H ma&s seat pan on the seat.

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

(a) return the back pan to the seat-back;

(b) alternately apply and release a horizontalwaed load, not to exceed 25 N, to the
back angle bar at a height approximately at thereesf the torso weights until the hip
angle quadrant indicates that a stable positionbleas reached after load release. Care
shall be exercised to ensure that no exterior dawdwr lateral loads are applied to the
3-D H machine. If another level adjustment of thB 81 machine is necessary, rotate the
back pan forward, re-level, and repeat the proattom paragraph 4.12.

4.14. Take all measurements:

4.14.1. The co-ordinates of the "H" point are meadu with respect to the
three-dimensional reference system.

4.14.2. The actual torso angle is read at the laacje quadrant of the 3-D H machine
with the probe in its fully rearward position.

4.15. If a re-run of the installation of the 3-Drchine is desired, the seat assembly
should remain unloaded for a minimum period of 3@ prior to the re-run. The 3-D H
machine should not be left loaded on the seat ddgdonger than the time required to
perform the test.

4.16. If the seats in the same row can be regaadesimilar (bench seat, identical seats,
etc.) only one "H" point and one "actual torso afighall be determined for each row of
seats, the 3-D H machine described in appendix thisoannex being seated in a place
regarded as representative for the row. This ptaed be:

4.16.1. in the case of the front row, the drive€at;

4.16.2. in the case of the rear row or rows, aerosgat.
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Annex 3 - Appendix 1
DESCRIPTION OF THE THREE DIMENSIONAL "H"

POINT MACHINE */
(3-D H machine)

1. Back and seat pans

The back and seat pans are constructed of reifgrestic and metal; they simulate the
human torso and thigh and are mechanically hingethea "H" point. A quadrant is
fastened to the probe hinged at the "H" point tcasnee the actual torso angle. An
adjustable thigh bar, attached to the seat paablesties the thigh centreline and serves
as a baseline for the hip angle quadrant.

2. Body and leg elements

Lower leg segments are connected to the seat gamasy at the T-bar joining the knees,
which is a lateral extension of the adjustabletitbgr. Quadrants are incorporated in the
lower leg segments to measure knee angles. Shoéandssemblies are calibrated to
measure the foot angle. Two spirit levels orierg ttevice in space. Body element
weights are placed at the corresponding centregrafity to provide seat penetration

equivalent to a 76 kg male. All joints of the 3-Dniachine should be checked for free
movement without encountering noticeable friction.
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Figure 1 - 3-D H machine elements designation

Figure 2 - Dimensions of the 3-D H machine elemants$ load distribution

Annex 3 - Appendix 2
THREE-DIMENSIONAL REFERENCE SYSTEM

1. The three-dimensional reference system is de#fibg three orthogonal planes
established by the vehicle manufacturer (see figéife

2. The vehicle measuring attitude is establishedpbgitioning the vehicle on the
supporting surface such that the co-ordinates effithucial marks correspond to the
values indicated by the manufacturer.

3. The co-ordinates of the "R" point and the "H'inpare established in relation to the
fiducial marks defined by the vehicle manufacturer.
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Annex 3 - Appendix 3
REFERENCE DATA CONCERNING SEATING POSITIONS

1. Coding of reference data

Reference data are listed consecutively for eaalinge position. Seating positions are
identified by a two-digit code. The first digitam Arabic numeral and designates the row
of seats, counting from the front to the rear & tehicle. The second digit is a capital
letter which designates the location of the seafingition in a row, as viewed in the
direction of forward motion of the vehicle; thelaing letters shall be used:
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L = left

C = centre

R =right

R

2. Description of vehicle measuring attitude

2.1. Co-ordinates of fiducial marks

3. List of reference data

3.1. Seating POSILION: ...cooe e

3.1.1. Co-ordinates of "R" point

3.1.2. Design torso
AN i e ———————— oo e e et e e ettt ettt bbb n e e e e e e e e e e aaeeeaeanarres

3.1.3. Specifications for seat adjustment */
horizontal: ..........ccoooviiiiiininns

vertical: ...,
angular: .....cccceeeeiinnneeeeeeeeeee
torso angle: .......ooeeviviiiiiiinennnn.

Note: List reference data for further seating posg under 3.2., 3.3., etc.
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Annex 4
COLLISION TEST PROCEDURE

1. INSTALLATIONS
1.1. Testing ground

The test area shall be large enough to accommdtatenobile deformable barrier
propulsion system and to permit after-impact disphaent of the vehicle impacted and
installation of the test equipment. The part in ethvehicle impact and displacement
occur shall be horizontal, flat and uncontaminatad] representative of a normal, dry,
uncontaminated road surface.

2. TEST CONDITIONS
2.1. The vehicle to be tested shall be stationary.

2.2. The mobile deformable barrier shall have tharacteristics set out in annex 5 to this
Regulation. Requirements for the examination avergin the appendix to annex 5. The
mobile deformable barrier shall be equipped witbudable device to prevent a second
impact on the struck vehicle.

2.3. The trajectory of the mobile deformable bart@ngitudinal median vertical plane
shall be perpendicular to the longitudinal mediartigal plane of the impacted vehicle.

2.4. The longitudinal vertical median plane of timebile deformable barrier shall be
coincident withint 25 mm with a transverse vertical plane passinguidin the R point of
the front seat adjacent to the struck side of gstetl vehicle. The horizontal median
plane limited by the external lateral vertical manof the front face shall be at the
moment of impact within two planes determined befthe test and situated 25 mm
above and below the previously defined plane.

2.5. Instrumentation shall comply with ISO 6487:1981less otherwise specified in this
Regulation.

2.6. The stabilised temperature of the test dumintlgeatime of the side impact test shall
be 22+ 4°C.
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3. TEST SPEED

The mobile deformable barrier speed at the momempact shall be 5& 1 km/h. This
speed shall be stabilised at least 0.5 m beforadm@\ccuracy of measurement: 1 per
cent. However, if the test was performed at a higingact speed and the vehicle met the
requirements, the test shall be considered saiisfac

4, STATE OF THE VEHICLE

4.1. General specification

The test vehicle shall be representative of théesegsroduction, shall include all the
equipment normally fitted and shall be in normaimg order. Some components may
be omitted or replaced by equivalent masses wlnseomission or substitution clearly
has no effect on the results of the test.

4.2. Vehicle equipment specification
The test vehicle shall have all the optional aresngnts or fittings likely to influence the
results of the test.

4.3. Mass of the vehicle

4.3.1. The vehicle to be tested shall have theeate mass as defined in paragraph 2.10.
of this Regulation. The mass of the vehicle shalldujusted tat 1 per cent of the
reference mass.

4.3.2. The fuel tank shall be filled with wateraanass equal to 90 per cent of the mass
of a full load of fuel as specified by the manuiaet.

4.3.3. All the other systems (brake, cooling, etcay be empty; in this case, the mass of
the liquids shall be offset.

4.3.4. If the mass of the measuring apparatus andbof the vehicle exceeds the 25 kg
allowed, it may be offset by reductions which hawenoticeable effect on the results of
the test.

4.3.5. The mass of the measuring apparatus shiathamge each axle reference load by
more than 5 per cent, each variation not excee2iinkg.

4.4, Electric vehicle adjustments
44.1. The high voltage system shall be energized.
4.4.2. The RESS is at the level specified in thi#dwing paragraph (a), (b), or

(c), as appropriate:

(a) At the maximum state of charge recommendedhtry manufacturer,
as stated in the vehicle operator's manual or on label that is
permanently affixed to the vehicle;
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(b) If the manufacturer has made no recommendatjoat a state of
charge of not less than 95 percent of the maximurapacity of the
RESS; or

(c) If the RESS are rechargeable only by an energgurce on the
vehicle, at any state of charge within the normgberating voltage, as
defined by the vehicle manufacturer.

1.44.3. Energy conversion system: Proposal fromC@ together with JASIC

5. PREPARATION OF THE VEHICLE
5.1. The side windows at least on the struck diddl e closed.

5.2. The doors shall be closed, but not locked.
5.3. The transmission shall be placed in neutrdltha parking brake disengaged.

5.4. The comfort adjustments of the seats, if ashall be adjusted to the position
specified by the vehicle manufacturer.

5.5. The seat containing the dummy, and its elesyéinadjustable, shall be adjusted as
follows:

5.5.1. The longitudinal adjustment device shall glaced with the locking device
engaged in the position that is nearest to midwetyvéen the foremost and rearmost
positions; if this position is between two notchig rearmost notch shall be used.

5.5.2. The head restraint shall be adjusted suahtthtop surface is level with the centre
of gravity of the dummy's head; if this is not pbks the head restraint shall be in the
uppermost position.

5.5.3. Unless otherwise specified by the manufactuhe seat-back shall be set such that
the torso reference line of the three-dimensionglokht machine is set at an angle of 25
+ 1° towards the rear.

5.5.4. All other seat adjustments shall be at the-point of available travel, however,
height adjustment shall be at the position corredpw to the fixed seat, if the vehicle
type is available with adjustable and fixed seHitkcking positions are not available at
the respective mid-points of travel, the positiongmediately rearward, down, or
outboard of the mid-points shall be used. For rotal adjustments (tilt), rearward will
be the adjustment direction which moves the headhef dummy rearwards. If the
dummy protrudes outside the normal passenger vglargehead into roof lining, then 1
cm clearance will be provided using: secondary stdjents, seat-back angle, or fore-aft
adjustment in that order.
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5.6. Unless otherwise specified by the manufacttinerother front seats shall, if possible,
be adjusted to the same position as the seat oordahe dummy.

5.7. If the steering wheel is adjustable, all anfents are positioned to their mid-travel
locations.

5.8. Tyres shall be inflated to the pressure sggetliy the vehicle manufacturer.

5.9. The test vehicle shall be set horizontal altsull axis and maintained by supports
in that position until the side impact dummy ispliace and after all preparatory work is
complete.

5.10. The vehicle shall be at its normal attituderesponding to the conditions set out in
paragraph 4.3. above. Vehicles with suspensionliegatheir ground clearance to be
adjusted shall be tested under the normal conditadruse at 50 km/h as defined by the
vehicle manufacturer. This shall be assured by sie&additional supports, if necessary,
but such supports shall have no influence on tleshcibehaviour of the test vehicle
during the impact.

6. SIDE IMPACT DUMMY AND ITSINSTALLATION

6.1. The side impact dummy shall comply with thecsfications given in annex 6 and be
installed in the front seat on the impact side etiog to the procedure given in annex 7
to this Regulation.

6.2. The safety-belts or other restraint systentschivare specified for the vehicle, shall
be used. Belts should be of an approved type, comfig to Regulation No. 16 or to
other equivalent requirements and mounted on aaglesrconforming to Regulation No.
14 or to other equivalent requirements.

6.3. The safety-belt or restraint system shall djested to fit the dummy in accordance
with the manufacturer's instructions; if there moemanufacturer's instructions, the height
adjustment shall be set at middle position; if ghasition is not available, the position

immediately below shall be used.

7.MEASUREMENTSTO BE MADE ON THE SIDE IMPACT DUMMY
7.1. The readings of the following measuring deviaee to be recorded.
7.1.1. Measurements in the head of the dummy

The resultant triaxial acceleration referring te thead centre of gravity. The head
channel instrumentation shall comply with ISO 64887 with:

CFC: 1000 Hz, and
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CAC: 150 g
7.1.2. Measurements in the thorax of the dummy

The three thorax rib deflection channels shall clyragth 1ISO 6487:1987
CFC: 1000 Hz

CAC: 60 mm

7.1.3. Measurements in the pelvis of the dummy

The pelvis force channel shall comply with ISO 64887

CFC: 1000 Hz

CAC: 15 kN

7.1.4. Measurements in the abdomen of the dummy

The abdomen force channels shall comply with 1IS@764987

CFC: 1000 Hz

CAC: 5 kN

Annex 4 - Appendix 1
DETERMINATION OF PERFORMANCE DATA

The required results of the tests are specifigthmagraph 5.2. of this Regulation.

1. HEAD PERFORMANCE CRITERION (HPC)
When head contact takes place, this performanderion is calculated for the total
duration between the initial contact and the lastant of the final contact.

HPC is the maximum value of the expression:
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where a is the resultant acceleration at the ceoftigravity of the head in metres per
second divided by 9.81 recorded versus time atetdidl at channel frequency class 1000
Hz; t, and I, are any two times between the initial contact tedlast instant of the final

contact.

2. THORAX PERFORMANCE CRITERIA

2.1. Chest deflection: the peak chest deflectiothésmaximum value of deflection on
any rib as determined by the thorax displacemeansttucers, filtered at channel
frequency class 180 Hz.

2.2. Viscous criterion: the peak viscous respoaghe maximum value of VC on any rib
which is calculated from the instantaneous prodhiicthe relative thorax compression
related to the half thorax and the velocity of coegsion derived by differentiation of the
compression, filtered at channel frequency clas@ H&. For the purposes of this
calculation the standard width of the half thoréxaage is 140 mm.

VC = max [(D/0.14)y (dD/dt)]

where D (metres) = rib deflection

The calculation algorithm to be used is set owrinex 4, appendix 2.

3. ABDOMEN PROTECTION CRITERION
The peak abdominal force is the maximum value efsilim of the three forces measured
by transducers mounted 39 mm below the surfacé®orash side, CFC 600 Hz.

4. PELVISPERFORMANCE CRITERION
The pubic symphysis peak force (PSPF) is the maxirffauce measured by a load cell at
the pubic symphysis of the pelvis, filtered at am&rfrequency class 600 Hz.

Annex 4 - Appendix 2
THE PROCEDURE FOR CALCULATING THE VISCOUS
CRITERION FOR EUROSID 1

The Viscous Criterion, VC, is calculated as theéantaneous product of the compression
and the rate of deflection of the rib. Both areidst from the measurement of rib
deflection. The rib deflection response is filtexmite at Channel Frequency Class 180.
The compression at time (t) is calculated as thidecteon from this filtered signal
expressed as the proportion of the half width ef HUROSID 1 chest, measured at the
metal ribs (0.14 metres):
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C(t) = D(t)/0.14

The rib deflection velocity at time (t) is calciddtfrom the filtered deflection as:

V= @D

(t+1) I:)(t-l)] i [D(t+2) - D(t_z)])/(120t)

where % Is the deflection at time (t) in metres agidis the time interval in seconds

between the measurements of deflection. The maxiwaloe ofdt shall be 1,25 x16
seconds.

This calculation procedure is shown diagrammatydadilow:

Annex 5
MOBILE DEFORMABLE BARRIER
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CHARACTERISTICS

1. CHARACTERISTICSOF THE MOBILE DEFORMABLE BARRIER
1.1. The mobile deformable barrier (MDB) includedtban impactor and a trolley.

1.2. The total mass shall be 95@0 kg.

1.3. The centre of gravity shall be situated in kegitudinal median vertical plane
within 10 mm, 1,00& 30 mm behind the front axle and 5930 mm above the ground.

1.4. The distance between the front face of theartor and the centre of gravity of the
barrier shall be 2,008 30 mm.

1.5. The ground clearance of the impactor shalB6@ + 5 mm measured in static
conditions from the lower edge of the lower frofdtp, before the impact.

1.6. The front and rear track width of the trolhall be 1,50& 10 mm.

1.7. The wheel base of the trolley shall be 3800 mm.

2. CHARACTERISTICSOF THE IMPACTOR

The impactor consists of six single blocks of aluionm honeycomb, which have been
processed in order to give a progressively incngasevel of force with increasing
deflection (see paragraph 2.1.). Front and reamialum plates are attached to the
aluminium honeycomb blocks.

2.1. Honeycomb blocks
2.1.1. Geometrical characteristics

2.1.1.1. The impactor consists of 6 joined zonessghforms and positioning are shown
in figures 1 and 2. The zones are defined as 50 x 250 £ 3 mm in figures 1 and 2.
The 500 mm should be in the W direction and the 260 in the L direction of the
aluminium honeycomb construction (see figure 3).

2.1.1.2. The impactor is divided into 2 rows. Thevér row shall be 250 + 3 mm high,
and 500 + 2 mm deep after pre-crush (see parag@dph), and deeper than the upper
row by 60 £ 2 mm.

2.1.1.3. The blocks must be centred on the six zoeéined in figure 1 and each block
(including incomplete cells) should cover completitle area defined for each zone).

2.1.2. Pre-crush
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2.1.2.1. The pre-crush shall be performed on thiase of the honeycomb to which the
front sheets are attached.

2.1.2.2. Blocks 1, 2 and 3 should be crushed by P0mm on the top surface prior to
testing to give a depth of 500 + 2 mm (figure 2).

2.1.2.3. Blocks 4, 5 and 6 should be crushed by 20mm on the top surface prior to
testing to give a depth of 440 + 2 mm.

2.1.3. Material characteristics

2.1.3.1. The cell dimensions shall be 19 mm + IGcpet for each block (see figure 4).
2.1.3.2. The cells must be made of 3003 aluminioiriife upper row.

2.1.3.3. The cells must be made of 5052 aluminioimife lower row.

2.1.3.4. The aluminium honeycomb blocks should becgssed such that the force
deflection-curve when statically crushed (accordmthe procedure defined in paragraph
2.1.4)) is within the corridors defined for eachtbé six blocks in appendix 1 to this
annex. Moreover, the processed honeycomb matesgal in the honeycomb blocks to be
used for constructing the barrier, should be cldaneorder to remove any residue that

may have been produced during the processing aathidhoneycomb material.

2.1.3.5. The mass of the blocks in each batch slmlbiffer by more than 5 per cent of
the mean block mass for that batch.

2.1.4. Static tests

2.1.4.1. A sample taken from each batch of prockssmeycomb core shall be tested
according to the static test procedure describgragraph 5.

2.1.4.2. The force-compression for each block testell lie within the force deflection
corridors defined in appendix 1. Static force-ddilen corridors are defined for each
block of the barrier.
2.1.5. Dynamic test

2.1.5.1. The dynamic deformation characteristickienv impacted according to the
protocol described in paragraph 6.

2.1.5.2. Deviation from the limits of the force-letion corridors characterising the
rigidity of the impactor - as defined in appendix @ay be allowed provided that:

2.1.5.2.1. the deviation occurs after the beginnofgthe impact and before the
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deformation of the impactor is equal to 150 mm;

2.1.5.2.2. the deviation does not exceed 50 pet oénthe nearest instantaneous
prescribed limit of the corridor;

2.1.5.2.3. each deflection corresponding to eachatien does not exceed 35 mm of
deflection, and the sum of these deflections da#serceed 70 mm (see appendix 2 to
this annex);

2.1.5.2.4. the sum of energy derived from deviatotside the corridor does not exceed
5 per cent of the gross energy for that block.

2.1.5.3. Blocks 1 and 3 are identical. Their riyidis such that their force deflection
curves fall between corridors of figure 2a.

2.1.5.4. Blocks 5 and 6 are identical. Their rityids such that their force deflection
curves fall between corridors of figure 2d.

2.1.5.5 The rigidity of block 2 is such that itsrde deflection curves fall between
corridors of figure 2b.

2.1.5.6. The rigidity of block 4 is such that itsrde deflection curves fall between
corridors of figure 2c.

2.1.5.7. The force-deflection of the impactor ashele shall fall between corridors of
figure 2e.

2.1.5.8. The force-deflection curves shall be vedifby a test detailed in annex 5,
paragraph 6., consisting of an impact of the baagainst a dynamometric wall at 35 +
0.5 km/h.

2.1.5.9. The dissipated energy 1/ against bloc&adL3 during the test shall be equal to
9.5 * 2 kJ for these blocks.

2.1.5.10. The dissipated energy against blocksd%atturing the test shall be equal to 3.5
+ 1 kJ for these blocks.

2.1.5.11. The dissipated energy against block # sbaqual to 4 + 1 kJ.

2.1.5.12. The dissipated energy against block & bbaqual to 15 + 2 kJ.

2.1.5.13. The dissipated total energy during thesich shall be equal to 45 + 3 kJ.
2.1.5.14. The maximum impactor deformation from ploént of first contact, calculated

from integration of the accelerometers accordingpaoagraph 6.6.3., shall be equal to
330 £ 20 mm.
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2.1.5.15. The final residual static impactor defation measured after the dynamic test
at level B (figure 2) shall be equal to 310 £ 20 mm

2.2. Front plates
2.2.1. Geometrical characteristics

2.2.1.1. The front plates are 1,500 £ 1 mm wide 250 + 1 mm high. The thickness is
0.5 +0.06 mm.

2.2.1.2. When assembled the overall dimensiondefimpactor (defined in figure 2)
shall be: 1,500 £ 2.5 mm wide and 500 £ 2.5 mm high

2.2.1.3. The upper edge of the lower front platd e lower edge of the upper front
plate should be aligned within 4 mm.

2.2.2. Material characteristics

2.2.2.1. The front plates are manufactured fronmaiium of series AIMg to AIMg3

with elongatior= 12 per cent, and a UT5175 N/mnf.

The material of the impactor must be an aluminiwwondycomb. Other materials can be
used if equal results as described in paragrapthaw& been proved to the satisfaction of
the Technical Service. In any case the type of stgzamust be indicated in the test
report.

2.3. Back plate
2.3.1. Geometric characteristics

2.3.1.1.The geometric characteristics shall beraeg to figures 5 and 6.
2.3.2. Material characteristics

2.3.2.1.The back plate shall consist of a 3 mm alium sheet. The back plate shall be
manufactured from aluminium of series Alylgp AIMg3 with a hardness between 50

and 65 HBS. This plate shall be perforated withebdbr ventilation: the location, the
diameter and pitch are shown in figures 5 and 7.

2.4. Location of the honeycomb blocks
2.4.1. The honeycomb blocks shall be centred orptrorated zone of the back plate
(figure 5).

2.5. Bonding
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2.5.1. For both the front and the back plates, aimmam of 0.5 kg/rﬁ shall be applied
evenly directly over the surface of the front plajezing a maximum film thickness of
0.5 mm. The adhesive to be used throughout shala tvo-part polyurethane {such as
Ciba Geigy XB5090/1 resin with XB5304 hardenerjeguivalent.

2.5.2. For the back plate the minimum bonding gjtieishall be 0.6 MPa, (87 psi), tested
according to paragraph 2.4.3.

2.5.3. Bonding strength tests:

2.5.3.1. Flatwise tensile testing is used to meabond strength of adhesives according
to ASTM C297-61.

2.5.3.2. The test piece should be 100 mm x 100 amd, 15 mm deep, bonded to a
sample of the ventilated back plate material. Theneycomb used should be

representative of that in the impactor, i.e. chathicetched to an equivalent degree as
that near to the back plate in the barrier but eudtrpre-crushing.

2.6. Traceability

2.6.1. Impactors shall carry consecutive serial Iner® which are stamped, etched or
otherwise permanently attached, from which thelegdor the individual blocks and the
date of manufacture can be established

2.7. Impactor attachment

2.7.1. The fitting on the trolley must be accordindigure 8. The fitting will use six M8
bolts, and nothing shall be larger than the dinarsof the barrier in front of the wheels
of the trolley. Appropriate spacers must be usadéen the lower back plate flange and
the trolley face to avoid bowing of the back plathen the attachment bolts are
tightened.

3.VENTILATION SYSTEM

3.1. The interface between the trolley and the ilaittn system should be solid, rigid
and flat.

The ventilation device is part of the trolley anot of the impactor as supplied by the
manufacturer. Geometrical characteristics of thatilation device shall be according to
figure 9.

3.2. Ventilation device mounting procedure.
3.2.1. Mount the ventilation device to the frordtel of the trolley;

3.2.2. Ensure that a 0.5 mm thick gauge cannot$erted between the ventilation device

and the trolley face at any point. If there is @ gmeater than 0.5 mm, the ventilation
frame will need to be replaced or adjusted to fihaut a gap of > 0.5 mm.
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3.2.3. Dismount the ventilation device from thenfrof the trolley;
3.2.4. Fix a 1.0 mm thick layer of cork to the fréece of the trolley;

3.2.5. Re-mount the ventilation device to the frohthe trolley and tighten to exclude air
gaps.

4. CONFORMITY OF PRODUCTION

The conformity of production procedures shall comwith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%RE with the following
requirements:

4.1. The manufacturer shall be responsible forcivgformity of production procedures
and for that purpose must in particular:

4.1.1. Ensure the existence of effective procedsoethat the quality of the products can
be inspected,

4.1.2. Have access to the testing equipment netdéuspect the conformity of each
product,

4.1.3. Ensure that the test results are recordddtlzat the documents remain available
for a time period of 10 years after the tests,

4.1.4. Demonstrate that the samples tested arkableemeasure of the performance of
the batch (examples of sampling methods accordindpdtch production are given
below).

4.1.5. Analyse results of tests in order to veafyd ensure the stability of the barrier
characteristics, making allowance for variationsaof industrial production, such as
temperature, raw materials quality, time of immamsiin chemical, chemical
concentration, neutralisation etc, and the contfothe processed material in order to
remove any residue from the processing,

4.1.6. Ensure that any set of samples or test pigoeng evidence of non-conformity
gives rise to a further sampling and test. All tieeessary steps must be taken to restore
conformity of the corresponding production.

4.2. The manufacturer's level of certification miostat least ISO 9002 standard.

4.3. Minimum conditions for the control of prodweti the holder of an agreement will

ensure the control of conformity following the medls hereunder described.

4.4. Examples of sampling according to batch

4.4.1. If several examples of one block type anmestrocted from one original block of

aluminium honeycomb and are all treated in the sameament bath (parallel production),
one of these examples could be chosen as the sapnpieded care is taken to ensure
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that the treatment is evenly applied to all blodksot, it may be necessary to select
more than one sample.

4.4.2. If a limited number of similar blocks (sdyde to twenty) are treated in the same
bath (serial production), then the first and ldstck treated in a batch, all of which are

constructed from the same original block of alumamnihoneycomb, should be taken as
representative samples. If the first sample corapligh the requirements but the last
does not, it may be necessary to take further ssxfpdm earlier in the production until a

sample that does comply is found. Only the blocktveen these samples should be
considered to be approved.

4.4.3. Once experience is gained with the consigteh production control, it may be
possible to combine both sampling approaches, atontlore than one groups of parallel
production can be considered to be a batch provg#dples from the first and last
production groups comply.

5.STATICTESTS
5.1. One or more samples (according to the batcthade taken from each batch of
processed honeycomb core shall be tested, accdalthg following test procedure:

5.2. The sample size of the aluminium honeycombstatic tests shall be the size of a
normal block of the impactor, that is to say 250 mB00 mm x 440 mm for top row and
250 mm x 500 mm x 500 mm for the bottom row.

5.3. The samples should be compressed betweenaratigh loading plates which are at
least 20 mm larger that the block cross section.

5.4. The compression speed shall be 100 millimgteesninute, with a tolerance of 5 per
cent.

5.5. The data acquisition for static compressiail ¢gie sampled at a minimum of 5 Hz.

5.6. The static test shall be continued until tleek compression is at least 300 mm for
blocks 4 to 6 and 350 mm for blocks 1 to 3.

6. DYNAMIC TESTS

For every 100 barrier faces produced, the manufactshall make one dynamic test
against a dynamometric wall supported by a fixgidrbarrier, according to the method
described below.

6.1. Installation
6.1.1. Testing ground
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6.1.1.1. The test area shall be large enough tonammdate the run-up-track of the

mobile deformable barrier, the rigid barrier and tachnical equipment necessary for the
test. The last part of the track, for at least Sraswebefore the rigid barrier, shall be

horizontal, flat and smooth.

6.1.2. Fixed rigid barrier and dynamometric wall

6.1.2.1. The rigid wall shall consist of a block reinforced concrete not less than 3
metres wide and not less than 1.5 metres high.tiie&ness of the rigid wall shall be
such that it weighs at least 70 tonnes.

6.1.2.2. The front face shall be vertical, perpeualdir to the axis of the run-up-tack and
equipped with six load cell plates, each capablanefisuring the total load on the
appropriate block of the mobile deformable barmepactor at the moment of impact.
The load cell impact plate area centres shall agh those of the six impact zones of
the mobile deformable barrier face. Their edged shear adjacent areas by 20 mm such
that, within the tolerance of impact alignment bé tMDB, the impact zones will not
contact the adjacent impact plate areas. Cell nmogirdnd plate surfaces shall be in
accordance with the requirements set out in thexatmstandard ISO 6487:1987.

6.1.2.3. Surface protection, comprising a plywoackf (thickness: 12 £ 1 mm), is added
to each load cell plate such that it shall not ddgrthe transducer responses.

6.1.2.4. The rigid wall shall be either anchoredha ground or placed on the ground
with, if necessary, additional arresting deviceditat its deflection. A rigid wall (to
which the load cells are attached) having differgmracteristics but giving results that
are at least equally conclusive may be used.

6.2. Propulsion of the mobile deformable barrier

At the moment of impact the mobile deformable learshall no longer be subject to the
action of any additional steering or propelling idev It shall reach the obstacle on a
course perpendicular to the front surface of theadyometric wall. Impact alignment
shall be accurate to within 10 mm.

6.3. Measuring instruments
6.3.1. Speed

The impact speed shall be 350.5 km/h the instrument used to record the speed o
impact shall be accurate to within 0.1 percent.

6.3.2. Loads
Measuring instruments shall meet the specificatgaidorth in ISO 6487:1987

CFC for all blocks: 60 Hz
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CAC for blocks 1 and 3: 200 kN
CAC for blocks 4,5 and 6: 100 kN
CAC for block 2: 200 kN

6.3.3. Acceleration

6.3.3.1. The acceleration in the longitudinal diat shall be measured at three separate
positions on the trolley, one centrally and oneeath side, at places not subject to
bending.

6.3.3.2. The central accelerometer shall be locatéin 500 mm of the location of the
centre of gravity of the MDB and shall lie in a treal longitudinal plane which is within
+ 10 mm of the centre of gravity of the MDB.

6.3.3.3. The side accelerometers shall be at tine $eeight as each other £ 10 mm and at
the same distance from the front surface of the MI3®) mm

6.3.3.4. The instrumentation shall comply with 198287:1987 with the following
specifications:

CFC 1,000 Hz (before integration)
CAC50¢g

6.4. General specifications of barrier
6.4.1. The individual characteristics of each feairshall comply with paragraph 1. of this
annex and shall be recorded.

6.5. General specifications of the impactor

6.5.1. The suitability of an impactor as regards tlynamic test requirements shall be
confirmed when the outputs from the six load ctdlgs each produce signals complying
with the requirements indicated in this annex.

6.5.2. Impactors shall carry consecutive serial loers which are stamped, etched or
otherwise permanently attached, from which thehedor the individual blocks and the
date of manufacture can be established.

6.6. Data processing procedure
6.6.1. Raw data: Attime T =0Tall offsets should be removed from the data. Mie¢hod

by which offsets are removed shall be recordeténest report.

6.6.2. Filtering

Page 44



France Draft proposal ELSA-7-04

6.6.2.1. The raw data will be filtered prior to pessing/calculations.
6.6.2.2. Accelerometer data for integration willfliered to CFC 180, ISO 6487:1987.

6.6.2.3. Accelerometer data for impulse calculaiaovill be filtered to CFC 60, ISO
6487:1987.

6.6.2.4. Load cell data will be filtered to CFC 680 6487:1987.
6.6.3. Calculation of MDB face deflection

6.6.3.1. Accelerometer data from all three acceteters individually (after filtering at
CFC 180), will be integrated twice to obtain defiex of the barrier deformable element.

6.6.3.2. The initial conditions for deflection are:
6.6.3.2.1. velocity = impact velocity (from speedasuring device).
6.6.3.2.2. deflection =0

6.6.3.3. The deflection at the left hand side, tmd-and right hand side of the mobile
deformable barrier will be plotted with respectitoe.

6.6.3.4. The maximum deflection calculated fromheaicthe three accelerometers should
be within 10 mm. If it is not the case, then thélieushould be removed and difference
between the deflection calculated from the remairtwwo accelerometers checked to
ensure that it is within 10 mm.

6.6.3.5. If the deflections as measured by theheftd side, right hand side and mid-line
accelerometers are within 10 mm, then the meanerati®on of the three accelerometers
should be used to calculate the deflection of Heidr face.

6.6.3.6. If the deflection from only two accelerdere meets the 10 mm requirement,
then the mean acceleration from these two accektesshould be used to calculate the
deflection for the barrier face.

6.6.3.7. If the deflections calculated from allagdraccelerometers (left hand side, right
hand side and mid-line) are NOT within the 10 mouiezsment, then the raw data should
be reviewed to determine the causes of such laagaton. In this case the individual
test house will determine which accelerometer datauld be used to determine mobile
deformable barrier deflection or whether none ef @lacelerometer readings can be used,
in which case, the certification test must be régaaA full explanation should be given
in the test report.

6.6.3.8. The mean deflection-time data will be comad with the load cell wall
force-time data to generate the force-deflectiaultfor each block.
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6.6.4. Calculation of energy

The absorbed energy for each block and for thdevii®B face should be calculated up
to the point of peak deflection of the barrier.

RRLE
where:

tO is the time of first contact

t is the time where the trolley comes to rest,wieere u = 0.

s is the deflection of the trolley deformable elemealculated according to paragraph
6.6.3.

6.6.5. Verification of dynamic force data

6.6.5.1. Compare the total impulse, |, calculatennf the integration of the total force
over the period of contact, with the momentum cleaoner that period (M*? V).

6.6.5.2. Compare the total energy change to thageh@ kinetic energy of the MDB,
given by:

where \{ is the impact velocity and M the whole mass of 2B

If the momentum change (M*? V) is not equal to th&l impulse (1) + 5 per cent, or if
the total energy absorbed (’?n)Es not equal to the kinetic energy, E 5 per cent, then

the test data must be examined to determine theeaafithis error.

DESIGN OF IMPACTOR 2/
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Figure 3 - Aluminium Honeycomb Orientation

Figure 4 - Dimension of Aluminium Honeycomb Cells

DESIGN OF THE BACK PLATE
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Figure 5
Front View
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Figure 6
Attachment of backplate to ventillation device aralley face plate
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Figure 7 - Staggered pitch for the back plate Vatmin holes

Top and bottom back plate flanges
Note: The attachment holes in the bottom flange tm@ opened to slots, as shown

below, for ease of attachment provided sufficienp gcan be developed to avoid
detachment during the whole impact test.
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VENTILATION FRAME
The ventilation device is a structure made of &eplaat is 5 mm thick and 20 mm wide.

Only the vertical plates are perforated with ninen® holes in order to let air circulate
horizontally.
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Figure 9
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Annex 5 - Appendix 1
- FORCE-DEFLECTION CURVESFOR STATIC TESTS

Blocks 1 & 3 - Figure la
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Block 2 - Figure 1b
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Block 4 - Figure 1c
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Blocks 5 & 6 - Figure 1d

Annex 5 - Appendix 2
FORCE-DEFLECTION CURVESFOR DYNAMIC TESTS
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Annex 6
TECHNICAL DESCRIPTION OF THE SIDE
IMPACT DUMMY

1. GENERAL
1.1. The side impact dummy prescribed in this Ratgad, including the instrumentation
and calibration, is described in technical drawiagd a user's manual 1/.

1.2. The dimensions and masses of the side impanty represent a 50th percentile
adult male, without lower arms.

1.3. The side impact dummy consists of a metal plastic skeleton covered by
flesh-simulating rubber, plastic and foam.

2. CONSTRUCTION

2.1. For an overview of the side impact dummy sigeiré 1 for a scheme and the parts
breakdown in Table 1 of this annex

2.2. Head

2.2.1. The head is shown as part No. 1 in figuoé this annex.

2.2.2. The head consists of an aluminium shell ey a pliable vinyl skin. The
interior of the shell is a cavity accommodatingxtial accelerometers and ballast.

2.2.3. At the head-neck interface a load cell megteent is built in. This part can be
replaced with an upper neck load-cell.

2.3. Neck
2.3.1. The neck is shown as part No. 2 in figucé this annex.

2.3.2. The neck consists of a head-neck interfamsepa neck-thorax interface piece and
a central section that links the two interfaceerie another.

2.3.3. The head-neck interface piece (part No.&2m) the neck-thorax interface piece
(part No. 2c) both consist of two aluminium diskskéd together by means of a half
spherical screw and eight rubber buffers.

2.3.4. The cylindrical central section (part No) #b made of rubber. At both sides an
aluminium disk of the interface pieces is mouldethie rubber part.
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2.3.5. The neck is mounted on the neck-bracketyshas part No. 2d in Figure 1 of this
annex. This bracket can optionally be replaced witbwer neck load-cell.

2.3.6. The angle between the two faces of the beakket is 25 degrees. Because the
shoulder block is inclined 5 degrees backwardsrekalting angle between the neck and
torso is 20 degrees.

2.4. Shoulder
2.4.1. The shoulder is shown as part No. 3 in &duof this annex.

2.4.2. The shoulder consists of a shoulder blag&,dlavicles and a shoulder cap.

2.4.3. The shoulder box (part No. 3a) consists of aduminium spacer block, an
aluminium plate on top and an aluminium plate am lbttom of the spacer block. Both
plates are covered with a polytetrafluoretheen @idoating.

2.4.4. The clavicles (part No. 3b), made of casyyrethane (PU)-resin, are designed to
evolve over the spacer block. The clavicles ard bakk in their neutral position by two
elastic cords (part No. 3c) which are clamped ®réar of the shoulder box. The outer
edge of both clavicles accommodates a design alp¥ar standard arm positions.

2.4.5. The shoulder cap (part No. 3d) is made wtdensity polyurethane foam and is
attached to the shoulder block.

2.5. Thorax
2.5.1. The thorax is shown as part No. 4 in figuid this annex.

2.5.2. The thorax consists of a rigid thoracic sgiox and three identical rib modules.

2.5.3. The thoracic spine box (part No. 4a) is maidsteel. On the rear surface a steel
spacer and curved, polyurethane (PU)-resin, baatie b mounted (part No. 4b).

2.5.4. The top surface of the thoracic spine barabned 5 degrees backwards.

2.5.5. At the lower side of the spine box a T1Xlaell or load cell replacement (part
No. 4j) is mounted.

2.5.6. A rib module (part No. 4c) consists of aebktéd bow covered by a flesh-simulating

open-cell polyurethane (PU) foam (part No. 4d)nadr guide system assembly (part No.
4e) linking the rib and spine box together, a hyticadamper (part No. 4f) and a stiff

damper spring (part No. 4q).

2.5.7. The linear guide system (part No. 4e) alltles sensitive rib side of the rib bow

(part No. 4d) to deflect with respect to the spmos (part No. 4a) and the non-sensitive
side. The guide system assembly is equipped widati needle bearings.
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2.5.8. A tuning spring is located in the guide sgstassembly (part No. 4h).

2.5.9. A rib displacement transducer (part No. ¢dp be installed on the spine box
mounted part of guide system (part No. 4e) and ected to the outer end of the guide
system at the sensitive side of the rib.

2.6. Arms
2.6.1. The arms are shown as part No. 5 in figuréthis annex.

2.6.2. The arms have a plastic skeleton coveredabypolyurethane (PU) flesh
representation with a polyvinylchloride (PVC) sKirhe flesh representation consists of a
high-density polyurethane (PU) moulding upper pad a polyurethane (PU) foam lower
part.

2.6.3. The shoulder-arm joint allows for discreten gpositions at 0, 40 and 90 degree
setting with respect to the torso axis.

2.6.4. The shoulder/arm joint allows for a flexiextension rotation only.

2.7. Lumbar spine
2.7.1. The lumbar spine is shown as part No. @uré 1 of this annex.

2.7.2. The lumbar spine consists of a solid ruldyénder with two steel interface plates
at each end, and a steel cable inside the cylinder.

2.8. Abdomen
2.8.1. The abdomen is shown as part No. 7 in fiquoéthis annex.

2.8.2. The abdomen consists of a metal castingagualyurethane foam covering.

2.8.3. The central part of the abdomen is a meistirng (part No. 7A). A cover plate is
mounted on top of the casting.

2.8.4. The covering (part No. 7b) is made of patymane(PU) foam. A curved slab of
rubber filled with lead-pellets is integrated ire tftoam covering at both sides.

2.8.5. Between the foam covering and the rigidicgsat each side of the abdomen,
either three force transducers (part No. 7c¢) aeéhron-measuring replacement units can
be mounted.

2.9. Pelvis
2.9.1. The pelvis is shown as part No. 8 in figlie this annex.

2.9.2. The pelvis consists of a sacrum block, thax iwings, two hip joints assemblies
and a flesh simulating foam covering.
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2.9.3. The sacrum (part No. 8a) consists of a massd metal block and a metal plate
mounted on top of this block. In the aft side oé thiock is a cavity to facilitate the
application of instrumentation.

2.9.4. The iliac wings (part No. 8b) are made df/prethane(PU)-resin.

2.9.5. The hip joints assemblies (part No. 8c)raegle of steel parts. They consist of an
upper femur bracket and a ball joint connectednt@de passing through the dummy's
H-point.

The upper femur bracket abduction and adductioalméfy is buffered by rubber stops
at the ends of the range of motion.

2.9.6. The flesh system (part No. 8d) is made pblyvinlychloride (PVC) skin filled
with polyurethane (PU) foam. At the H-point locatithe skin is replaced by open-cell
polyurethane (PU) foam block (part No. 8e) backpdvith a steel plate fixed on the iliac
wing by an axle support going through the ball oin

2.9.7. The iliac wings are attached to the sacrioukbat the aft side and linked together
at the pubic symphysis location by a force transdypart No. 8f) or a replacement
transducer.

2.10. Legs
2.10.1. The legs are shown as part No. 9 in figuoéthis annex.

2.10.2. The legs consist of a metal skeleton calvéne flesh-stimulating polyurethane
(PU) foam with a polyvinlychloride (PVC) skin.

2.10.3. A high-density polyurethane (PU) mouldinighva polyvinlychloride (PVC) skin
represents the thigh flesh of the upper legs.

2.10.4. The knee and ankle joint allow for a fleWextension rotation only.

2.11. Suit
2.11.1. The suit is not shown in figure 1 of thimex.

2.11.2. The suit is made of rubber and covers hHwailders, thorax, upper part of the
arms, the abdomen and lumbar spine, the uppeoptre pelvis.

Figure 1.

CONSTRUCTION OF SIDE IMPACT DUMMY
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Table 1 - Side Impact Dummy Components (see Figure

Draft proposal

ELSA-7-04

Part  |No. Description Numberper dumn

1 Head 1

2 Neck 1
2a Head-neck interface 1
2b Central section 1
2c Neck-thorax interface 1
2d Neck-bracket 1

3 Shoulder 1
3a Shoulder box 1
3b Clavicle 2
3C Elastic cord 2
3d Shoulder foam cap 1

4 Thorax 1
da Thoracic spine 1
4b Back plate (curved) 1
Ac Rib module 3
4d Rib bow covered with flesh 3
de Piston-cylinder assembly 3
Af Damper 3
49 Stiff damper spring 3
4h Tuning spring 3
4 Displacement transducer 3
4] T12 load cell or load cell replacement 1

5 Arm 2

6 Lumbar spine 1

7 Abdomen 1
7a Central casting 1
7b Foam covering 1
7c Force transducer or replacement 3

8 Pelvis 1
8a Sacrum block 1
8b Iliac wings 2
8c Hip joint assembly 2
38d Flesh covering 1
8e H-point foam block 1
8f Force transducer or replacement 1

9 Leg 2

10 Suit 1
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3.ASSEMBLY OF THE DUMMY

3.1. Head-neck

3.1.1. The required torque on the half spherica¢vgs for assembly of the neck is 10
Nm.

3.1.2. The head -upper neck load cell assemblydamed to the head-neck interface
plate of the neck by four screws.

3.1.3. The neck-thorax interface plate of the neakounted to the neck-bracket by four
screws.

3.2. Neck-shoulder-thorax
3.2.1. The neck-bracket is mounted to the shoudttek by four screws.

3.2.2. The shoulder-block is mounted to the togeser of the thoracic spine box by three
Screws.

3.3. Shoulder-arm

3.3.1. The arms are mounted to the shoulder ckwioly means of a screw and an axial
bearing. The screw shall be tightened to obtain-2 § holding force of the arm on its
pivot.

3.4. Thorax-lumbar spine-abdomen
3.4.1. The mounting direction of rib modules in tthorax shall be adapted to the
required impact side.

3.4.2. A lumbar spine adapter is mounted to the [6&d cell or load cell replacement at
the lower part of the thoracic spine by two screws.

3.4.3. The lumbar spine adapter is mounted todpheplate of the lumbar spine with four
screws.

3.4.4. The mounting flange of the central abdomicesting is clamped between the
lumbar spine adapter and the lumbar spine top.plate

3.4.5. The location of the abdominal force transdsishall be adapted to the required
impact side.

3.5. Lumbar spine-pelvis-legs
3.5.1. The lumbar spine is mounted to the lumbarespottom plate by three screws. In
case of using the lower lumbar spine load cell Emrews are used.

3.5.2. The lumbar spine bottom plate is mounteth& sacrum block of the pelvis by
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three screws.

3.5.3. The legs are mounted to the upper femurketaaf the pelvis hip joint assembly
by a screw.

3.5.4. T The knee and ankle links in the legs caradjusted to obtain a 1 - 2 g holding
force.

4. MAIN CHARACTERISTICS
4.1. Mass
4.1.1. The masses of the main dummy componenizrasented in table 2 of this annex.

Table 2 - Dummy Component Masses

Component |Mass (kg)[Tolerance |Principle contents

(body part) +(kg)

Head 4.0 0.2 Complete head assembly includinaxigat
accelerometer and upper neck load cell or
replacement

Neck 1.0 0.05 Neck, not including neck bracl

Thorax 22.4 1.0 Neck bracket, shoulder cap, shoulders asser
arm attachment bolts, spine box, torso back plate,
rib modules, rib deflection transducers, torso back
plate load cell or replacement, T12-load cell or
replacement, abdomen central casting, abdomjnal
force transducers, 2/3 of suit

Arm (each) 1.3 0.1 Upper arm, including arm posiithg plate (each

Abdomen and 5.0 0.25 Abdomen flesh covering and lumbar spine

lumbar spine

Pelvis 12.0 0.6 Sacrum block, lumbar spine mognpiiate, hip
ball joints, upper femur brackets, iliac wings,
force transducer, pelvis flesh covering, 1/3 of sui

Leg (each) 12.7 0.6 Foot, lower and upper leg &eghfas far as
junction with upper femur (eac

Total dummy | 72.0 1.2

4.2. Principal dimensions
4.2.1. The principal dimensions of the side impdigmy, based on figure 2 of this
annex, are given in table 3 of this annex.

The dimensions are measured without suit
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Figure 2 - Measurements for principal dummy dimensi

(see table 3)
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Table 3 - Principal Dummy Dimensions

No. Parameter Dimension (mm)
1 Sitting height 909 + 9

2 Seat to shoulder joint 565+ 7
3 Seat to lower face of thoracic spine box 3515
4 Seat to hip joint (centre of bolt) 100 £ 3
5 Sole to seat, sitting 442 £+ 9
6 Head width 155+ 3

7 Shoulder / arm width 470+ 9

8 Thorax width 327 +5

9 Abdomen width 280 £ 7

10 Pelvis lap width 366 + 7

11 Head depth 201 +£5

12 Thorax depth 267 +5

13 Abdomen depth 1995

14 Pelvis depth 240 £ 5

15 Back of buttocks to hip joint (centre of bolt) 551+ 5

16 Back of buttocks to front knee 606 =9

5. CERTIFICATION OF THE DUMMY

5.1. Impact side

5.1.1. Depending on the vehicle side to be impaaatmy parts should be certified on
the left hand side or right hand side.

5.1.2. The configurations of the dummy with regaim$he mounting direction of the rib
modules and the location of the abdominal forceslacers shall be adapted to the
required impact side.

5.2. Instrumentation

5.2.1. All instrumentation shall be calibrated ompliance with the requirements of the
documentation specified in paragraph 1.3.

5.2.2. All instrumentation channels shall complyhwiSO 6487 : 1987.

5.2..3. The minimum number of channels requirecbimply with this regulation is ten:
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head accelerations (3),

Thorax rib displacements (3),

Abdomen loads (3) and

Pubic symphysis load (1).

5.2.4. Additionally a number of optional instrumatindn channels (38) are available:
Upper neck loads (6),

Lower neck loads (6),

Clavicle loads (3),

Torso back plate loads (4),

T1 accelerations (3),

T12 accelerations (3),

Rib accelerations (6, two on each rib),

T12 spine loads (4),

Lower lumbar loads (3),

Pelvis accelerations (3) and

Femur loads (6).

Additional four position indicator channels areiopally available:
Thorax rotations (2) and

Pelvis rotations (2)

5.3. Visual check

5.3.1. All dummy parts should be visually checked famage and if necessary be
replaced before the certification test.

5.4. General test set-up

5.4.1. Figure 3 of this annex shows the test sefibugll certification tests on the side
impact dummy.
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5.4.2. The certification test set-up arrangememtd #esting procedures shall be in
accordance with the specification and requiremehtthe documentation specified in
paragraph 1.3.

5.4.3. The tests on the head, neck, thorax anddumspine are carried out on sub
assemblies of the dummy.

5.4.4. The tests on the shoulder, abdomen andspatei performed with the complete
dummy (without suit, shoes and underwear). In thests the dummy is seated on a flat
surface with two sheets of less than or equal tan2 thick polytetrafluoretheen (PTFE),

placed between the dummy and the surface.

5.4.5. All parts to be certified should be kepthe test room for a period of at least four
hours at a temperature between and including 182@ndegrees Celsius and a relative
humidity between and including 10 and 70 per ceiotr fpo a test.

5.4.6. The time between two repeated certificatésts should be at least 30 minutes.

5.5. Head
5.5.1. The head sub assembly, including the uppek load cell replacement, is certified
in a drop test from 200 £ 1 mm onto a flat, rigigpiact surface.

5.5.2. The angle between the impact surface anthitiesagittal plane of the head is 35°
+ 1° degree allowing an impact to the upper parthef head side (this can be realised
with a sling harness or a head drop support bragkbta mass of 0.075 + 0.005 kg.).

5.5.3. The peak resultant head acceleration, ditensing 1SO 6487:2000 CFC 1000,
should be between and including 100 g and 150 g.

5.5.4. The head performance can be adjusted to theetequirement by altering the
friction characteristics of the skin-skull interéa¢e.g. by lubrication with talcum powder
or polytetrafluoretheen PTFE spray).

5.6. Neck

5.6.1. The head-neck interface of the neck is nealitd a special certification head-form
with a mass of 3.9 + 0.05 kg (see Figure 6), whth help of a 12 mm thick interface plate
with a mass of 0.205 + 0.05 kg.

5.6.2. The headform and neck are mounted upsiderdovthe bottom of a neck-bending
pendulum 2/ allowing a lateral motion of the system

5.6.3. The neck-pendulum is equipped with a unlaagelerometer according to the
neck pendulum specification (see Figure 5).

5.6.4. The neck-pendulum should be allowed to fiedely from a height chosen to
achieve an impact velocity of 3#40.1 m/s measured at the accelerometer location.
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5.6.5. The neck-pendulum is decelerated from impact velocity to zero by an appropriate
device 3/, as described in the neck pendulum specification (see Figure 5), resulting in a
velocity change - time history inside the corridor specified in Figure 7 and Table 4 of this
Annex. All channels have to be recorded according to the 1SO 6487:2000 or SAE J211
(March 1995) data channel recording specification and filtered digitally using 1SO
6487:2000 CFC 180 or SAE J211:1995 CFC 180. The pendulum deceleration has to be
filtered using SO 6487:2000 CFC 60 or SAE J211:1995 CFC 60.

Table 4 - Pendulum Velocity Change - Time CorriftwsrNeck Certification Test

Upper Boundary Lower Boundary
Time (S) Velocity (m/s) Time (S) Velocity (m/s)
0.001 0.0 0 -0.05
0.003 -0.25 0.0025 -0.375
0.014 -3.2 0.0135 -3.7
0.017 -3.7

5.6.6. The maximum head-form flexion angle relativéhe pendulum (AngletdA + do
C in Figure 6) should be between and including 460 59.0 degrees and should occur
between and including 54.0 and 66.0 ms.

5.6.7. The maximum head-form centre of gravity ldispments measured in angke Al
and ® B (see Figure 6) should be: Fore pendulum basde @gA between and
including 32.0 and 37.0 degrees occurring betwewhiacluding 53.0 and 63.0 ms and
aft pendulum base angl® dB between and including 0.81*(angle® dA) + 1.75
and 0.81*(angle @A) + 4.25 degrees occurring between and includih® and 64.0 ms.

5.6.8. The neck performance can be adjusted byacew the eight circular section
buffers with buffers of another shore hardness.

5.7. Shoulder

5.7.1. The length of the elastic cord should beistdd so that a force between 27.5 N
and 32.5 N applied in a forward directior4 mm from the outer edge of the clavicle in
the same plane as the clavicle movement, is redjtirenove the clavicle forward.

5.7.2. The dummy is seated on a flat, horizonigi¢ rsurface with no back support. The
thorax is positioned vertically and the arms shdwddset at an angle of 402° forward
to the vertical. The legs are positioned horizdntal

5.7.3. The impactor is a pendulum with a mass of 230.2 kg and diameter of 152.4 +

0.25 mm with an edge radius of 12.7 mm 4/. The otgras suspended from rigid hinges
by four wires with the centre line of the impactdrleast 3.5 m below the rigid hinges
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(see Figure 4).

5.7.4. The impactor is equipped with an acceleremsnsitive in the direction of impact
and located on the impactor axis.

5.7.5. The impactor should freely swing onto theutier of the dummy with an impact
velocity of 4.3+ 0.1 m/s.

5.7.6. The impact direction is perpendicular to #éimerior-posterior axis of the dummy
and the axis of the impactor coincides with thesafithe upper arm pivot.

5.7.7. The peak acceleration of the impactor, relle using 1ISO 6487:2000 CFC 180,
should be between 7.5 and 10.5 g.

5.8. Arms
5.8.1. No dynamic certification procedure is defirier the arms.

5.9. Thorax
5.9.1. Each rib module is certified separately.

5.9.2. The rib module is positioned vertically indeop test rig and the rib cylinder is
clamped rigidly onto the rig.

5.9.3. The impactor is a free fall mass of 7#7/8.01 kg with a flat face and a diameter of
150+ 2 mm.

5.9.4. The centre line of the impactor should bgnald with the centre line of the rib's
guide system.

5.9.5. The impact severity is specified by the dhgights of 815, 204 and 459 mm.
These drop heights result in velocities of appratety 4, 2 and 3 m/s respectively.
Impact drop heights should be applied with an aaxyof 1 per cent.

5.9.6. The rib displacement should be measured,irfstance using the rib's own
displacement transducer.

5.9.7. The rib certification requirements are shamwtable 5 of this annex.

5.9.8. The performance of the rib module can bastdfl by replacing the tuning spring
inside the cylinder with one of a different stiffse

Table 5 - Requirements for the full rib module Getion

Test sequence Displacement (mm) Drop height
Minimum [Maximum Accuracy 1%
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1.0 46.0 51.0 815
2.0 23.5 27.5 204
3.0 36.0 40.0 459

5.10. Lumbar spine
5.10.1. T The lumbar spine is mounted to the speeidification head-form with a mass
of 3.9 = 0.05 kg (see Figure 6), with the help d2amm thick interface plate with a mass
of 0.205 + 0.05 kg.

5.10.2. The headform and lumbar spine are mounpsiderdown to the bottom of a
neck-bending pendulum 5/ allowing a lateral mowédthe system.

5.10.3. The neck-pendulum is equipped with an urataccelerometer according to the
neck pendulum specification (see Figure 5).

5.10.4. The neck-pendulum should be allowed to ffa@ély from a height chosen to
achieve an impact velocity of 6.850.1 m/s measured at the pendulum accelerometer
location.

5.10.5. The neck-pendulum is decelerated from impact velocity to zero by an appropriate
device 6/, as described in the neck pendulum specification (see Figure 5), resulting in a
velocity change - time history inside the corridor specified in Figure 8 and Table 6 of this
Annex. All channels have to be recorded according to the 1SO 6487:2000 or SAE J211
(March 1995) data channel recording specification and filtered digitally using 1SO
6487:2000 CFC 180 or SAE J211:1995 CFC 180. The pendulum deceleration has to be
filtered using 1O 6487:2000 CFC 60 or SAE J211:1995 CFC 60.

Table 6 - Pendulum Velocity Change - Time Corriflmr Lumbar Spine Certification
Test

Upper boundary Velocity(m/s) Lower boundary Velocity(m/s)
Time(s) time(s)
0.001 0.0 0 -0.05
0.0037 -0.2397 0.0027 -0.425
0.27 -5.8 0.0245 -6.5

0.03 -6.5

5.10.6. The maximum head-form flexion angle relatio the pendulum (Angleb@ A +

dé C in Figure 6) should be between and includindd4fmd 55.0 degrees and should

occur between and including 39.0 and 53.0 ms.
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5.10.7. The maximum head-form centre of gravitypldisements measured in angAl
and ® B (see Figure 6) should be: Fore pendulum basde @gA between and
including 31.0 and 35.0 degrees occurring betwewhiacluding 44.0 and 52.0 ms and
aft pendulum base angl®dB between and including 0.8*(angled dA) + 2.00
and 0.8*(angle @ A) + 4.50 degrees occurring between and includih@® and 52.0 ms.

5.10.8. The performance of the lumbar spine caadpested by changing tension in the
spine cable.

5.11. Abdomen
5.11.1. The dummy is seated on a flat, horizonmigil] surface with no back support. The
thorax is positioned vertically, while the arms degls are positioned horizontally.

5.11.2. The impactor is a pendulum with a mass3of 2 0.2 kg and diameter of 152.4 +
0.25 mm with an edge radius of 12.7 mm 7/. The otgras suspended from rigid hinges
by eight wires with the centre line of the impacabreast 3.5 m below the rigid hinges
(see Figure 4).

5.11.3. The impactor is equipped with an acceletemsensitive in the direction of
impact and located on the impactor axis.

5.11.4. The pendulum is equipped with a horizotdam rest" impactor face of 1.8
0.01 kg. The total mass of the impactor with tha aest face is 24.40.21 kg. The rigid
arm rest is 7& 1 mm high, 15& 1 mm wide and should be allowed to penetrateast le
60 mm into the abdomen. The centreline of the plemdwoincides with the centre of the
arm rest.

5.11.5. The impactor should freely swing onto thdamen of the dummy with an impact
velocity of 4.0 £ 0.1 m/s.

5.11.6. The impact direction is perpendicular t® #mterior-posterior axis of the dummy
and the axis of the impactor is aligned with thetaeof the middle force transducer.

5.11.7. The peak force of the impactor, obtainednfthe impactor acceleration filtered
using ISO 6487:2000 CFC 180 and multiplied by tin@actor/armrest mass, should be
between and including 4.0 and 4.8 kN, and occuwéeb and including 10.6
and 13.0 ms.

5.11.8. The force-time histories measured by theetabdominal force transducers must
be summed and filtered using ISO 6487:2000 CFC @b@ peak force of this sum
should be between and including 2.2 and 2.7 kN, awdir between and including 10.0
and 12.3 ms.

5.12. Pelvis

5.12.1. The dummy is seated on a flat, horizomigil] surface with no back support. The
thorax is positioned vertically while the arms degls are positioned horizontally.
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5.12.2. The impactor is a pendulum with a mass3ot 2 0.2 kg and diameter of 152.4 +
0.25 mm with an edge radius of 12.7 mm 8/. The ttgras suspended from rigid hinges
by eight wires with the centre line of the impacabrieast 3.5 m below the rigid hinges
(see Figure 4).

5.12.3. The impactor is equipped with an acceletemsensitive in the direction of
impact and located on the impactor axis.

5.12.4. The impactor should freely swing onto tledvis of the dummy with an impact
velocity of 4.3+ 0.1 m/s.

5.12.5. The impact direction is perpendicular t® #mterior-posterior axis of the dummy
and the axis of the impactor is aligned with thetaeof the H-point back plate.

5.12.6. The peak force of the impactor, obtainednfthe impactor acceleration filtered
using 1SO 6487:2000 CFC 180 and multiplied by tih@actor mass, should be between
and including 4.4 and 5.4 kN, and occur betweeniacldding 10.3 and 15.5 ms.

5.12.7. The pubic symphysis force, filtered usi®®16487:2000 CFC 600, should be
between and including 1.04 and 1.64 kN and occtwdxn and including 9.9 and 15.9
ms.

5.13. Legs
5.13.1. No dynamic certification procedure is defirfor the legs.

Figure 3 - OVERVIEW OF THE SIDE IMPACT DUMMY CERTIEATION TEST
SET-UP
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Figure 4 - 23.4 kg Pendulum impactor suspension
left: four wires suspension (cross wires removed)

right: eight wires suspension
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Annex 7
INSTALLATION OF THE SIDE IMPACT DUMMY

1. GENERAL
1.1. he side impact dummy as described in annex #i® Regulation is to be used
according the following installation procedure.

2. INSTALLATION
2.1. Adjust the knee and ankle joints so that flasy support the lower leg and the foot
when extended horizontally (1 to 2 g - adjustment).

2.2. Check if the dummy is adapted to the desimguhct direction..

2.3. The dummy shall be clothed in a form-fittingiton stretch mid-calf length pant and
may be clothed in a form-fitting cotton stretchrskiith short sleeves.

2.4. Each foot shall be equipped with a shoe.

2.5. Place the dummy in the outboard front seahenmpacted side as described in the
side impact test procedure specification.

2.6. . Place the dummy in the outboard front seahe impacted side as described in the
side impact test procedure specification.

2.7. The pelvis of the dummy shall be positionechsthat a lateral line passing through
the dummy H-points is perpendicular to the longiaticentre plane of the seat. The line
through the dummy H-points shall be horizontal wigh maximum inclination
of + 2 degrees 9/.

The correct position of the dummy pelvis can beckbd relative to the H-point of the

H-point Manikin by using the M3 holes in the H-pbivack plates at each side of the
ES-2 pelvis. The M3 holes are indicated with "Hmhe "Hm" position should be in a

circle with a radius of 10 mm round the H-pointloé H-point Manikin.

2.8. The upper torso shall be bent forward and tle&h back firmly against the seat
back(see note 9). The shoulders of the dummy bkadket fully rearward
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2.9. Irrespective of the seating position of thendwy, the angle between the upper arm
and the torso arm reference line on each side bradlO+ 5°. The torso arm reference

line is defined as the intersection of the plangéatial to the front surface of the ribs
and the longitudinal vertical plane of the dummwtaining the arm.

2.10. For the driver's seating position, withouduaing pelvis or torso movement, place
the right foot of the dummy on the under pressexlacator pedal with the heel resting
as far forward as possible on the floorpan. Setdfidoot perpendicular to the lower leg
with the heel resting on the floorpan in the saaterhl line as the right heel. Set the
knees of the dummy such that their outside surfacesl50+t 10 mm from the plane of
symmetry of the dummy. If possible within these stomints place the thighs of the
dummy in contact with the seat cushion.

2.11. For other seating positions, without indugo@dvis or torso movement, place the
heels of the dummy as far forward as possible enfldorpan without compressing the
seat cushion more than the compression due to ¢ightvof the leg. Set the knees of the
dummy such that their outside surfaces areA30 mm from the plane of symmetry of
the dummy.

Annex 8
PARTIAL TEST

1. PURPOSE

The purpose of these tests is to verify whethemtloeified vehicle presents at least the
same (or better) energy absorption characterigias the vehicle type approved under
this Regulation.

2. PROCEDURESAND INSTALLATIONS

2.1. Reference tests

2.1.1. Using the initial padding materials testadih the approval of the vehicle,
mounted in a new lateral structure of the vehicebé approved, two dynamic tests,
utilising two different impactors shall be carriedt (figure 1).

2.1.1.1. The head form impactor, defined in panalgid1.1., shall hit at 24.1 km/h, in the
area impacted for the EUROSID head during the ajgbraf the vehicle. Test result shall
be recorded, and the HPC calculated. However,tésisshall not be carried out when,
during the tests described in annex 4 of this Retgpni:
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where there has been no head contact, or wheheih@ contacted the window glazing
only, provided that the window glazing is not laatied glass.

2.1.1.2. The body block impactor, defined in paagir3.2.1., shall hit at 24.1 km/h in
the lateral area impacted by the EUROSID shoulaten, and thorax, during the approval
of the vehicle. Test result shall be recorded,thedHPC calculated.

2.2. Approval test

2.2.1. Using the new padding materials, seat, gresented for the approval extension,
and mounted in a new lateral structure of the ‘ehtests specified in paragraphs 2.1.1.1.
and 2.1.1.2., shall be repeated, the new resultsded, and their HPC calculated.

2.2.1.1. If the HPC calculated from the resultdoth approval tests are lower than the
HPC obtained during the reference tests (carrigdusing the original type approved
padding materials or seats), the extension shajl&eted.

2.2.1.2. If the new HPC are greater than the HP@ibd during the reference tests, a
new full scale test (using the proposed paddinggéeta.) shall be carried out.

3. TEST EQUIPMENT

3.1. Head form impactor (figure 2)

3.1.1. This apparatus consists of a fully guideedr impactor, rigid, with a mass of 6.8
kg. Its impact surface is hemispherical with a deéan of 165 mm.

3.1.2. The head form shall be fitted with two aeceineters and a speed-measuring
device, all capable of measuring values in the chdaection.

3.2. Body block impactor (figure 3)
3.2.1. This apparatus consists of a fully guideedr impactor, rigid, with a mass of 30
kg. Its dimensions and transversal section is ptesdn figure 3.

3.2.2. The body block shall be fitted with two decemeters and a speed-measuring
device, all capable of measuring values in the chdaection.
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Annex 9
ELECTRIC SAFETY TEST PROCEDURES

This section describes test procedures. Alternatiest and analysis methods may also
be used. For example, megohmmeter measurementsaar@ppropriate alternative to
the procedure described below for measuring isalatiresistance. Well-established
calculation methods also exist to determine elecatienergy on high voltage buses.

The following procedures should be performed afeach of the specified crash tests.

Move on section 4.4 and renumber the following geaphs according to amended
Annex 11 - R 95
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3. Test procedures
3.1. Test setup and equipment

If a high voltage disconnect function is used, measments are taken from both sides
of the device performing the disconnect function.

However, if the high voltage disconnect is integrab the RESS or the energy
conversion system and the high-voltage bus of thESS or the energy conversion
system is fully enclosed within a physical barrier enclosure that maintains protection
class IPXXB after crash test, measurements may akeh only downstream of the
device performing the disconnect function.

The voltmeter used in this test shall measure DQues and have an internal resistance
of at least 10 mega ohms.

3.2. Bus voltage

The following instructions may be used if voltagemeasured.

Prior to the vehicle crash test measure and rectind high voltage bus voltage (Vb)
(see Figure 1). If Vb is high voltage, conduct tkpecified vehicle crash test. After the
crash test, determine the high voltage bus voltaf)és, V1, V2) (see Figure 1). If the
RESS has exposed conductive parts, measure thagelvV3 between any exposed
conductive parts of it and the electrical chassis.

The measurement shall be made after 5 seconds (@#stult to perform) of the
vehicle coming to rest after each crash test.

Electrical Chassis

Energy Conversion I
System Assembly V2

High Voltage Bus l

RESS Assembly

i Traction System - |

Electrical LhaSsIS Page 91

Figure 1: Measurement of Vb, V1, V2
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V3isnot used in thetext ? To discussthetest during the meeting
3.3. Resistance isolation

The following instructions may be used if isolatiomsistance is measured.

Before the vehicle crash test, measure and recdrel high voltage bus voltage (Vb) (see
Figure 1). Vb must be equal to or greater than tmminal operating voltage as
defined by the vehicle manufacturer.

It is acceptable for vehicle manufacturer to electcalculate or simulate this value
instead of measuring this after the crash.

Measure and record the voltage (Vb) between theateg@ and the positive side of the
high voltage bus (see Figure 1):

Measure and record the voltage (V1) between theaie@ side of the high voltage bus
and the electrical chassis (see Figure 1):

Measure and record the voltage (V2) between theitpas side of the high voltage bus
and the electrical chassis (see Figure 1):

If V1 is greater than or equal to V2, insert a stdard known resistance (Ro) between
the negative side of the high voltage bus and tlectical chassis. With Ro installed,
measure the voltage (V1’) between the negative siti¢he high voltage bus and the
vehicle electrical chassis (see Figure 2). Calcalathe isolation resistance (Ri)
according to the formula shown. Divide this eledal isolation resistance value (in
ohms) by the working voltage of the high voltagesbiin volts).

Ri = Ro*(Vb/V1 - Vb/V1) or Ri=R0o*Vb*(1/¥ - 1/V1)

Electrical Chassis

Energy Conversion

System Assembly RESS Assembly

High Voltage Bus

i Traction System - |

Electrical LhasSsIS

Pagfgifre 2: Measurement of V1’
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If V2 is greater than V1, insert a standard knowmesistance (Ro) between the positive
side of the high voltage bus and the electrical sses. With Ro installed, measure the
voltage (V2') between the positive side of the higlitage bus and the electrical chassis

(See Figure 3).

Calculate the isolation resistance (Ri) according the formula shown. Divide this
electrical isolation value (in ohms) by the workingpltage of the high voltage bus (in

volts).

Ri = RO*(Vb/V2' = Vb/V2)  or  Ri= Ro*Vb*(1/¥ — 1/V2)

Electrical Chassis

Energy Conversion
System Assembly

[

V2’ RO

High Voltage Bus l

RESS Assembly

Traction

System

Electrical ChassIS

Figure 3: Measurement of V2’
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NOTE 1: The standard known resistance Ro (in ohnsfjould be approximately 500
times the working voltage of the vehicle (in volt&®o is not required to be precisely this
value since the equations are valid for any Ro; hewer, an Ro value in this range
should provide good resolution for the voltage meesments.

3.4. Electrical Energy

The following procedure may be used if energy isasered.

After the vehicle crash determine the high voltabes energy (see Figure 4). Install
switch S1 and known resistance Re. Close switchaBd measure and record voltage
Vb and current le. Integrate the product of thesevd measurements with respect to
time as shown below to obtain total energy.

L'} to=?7?
t1= ?7?

[V, :

ty

RESS Assembly
High Voltage Bus

Traction System Vb R

Electrical LhasSsIS

Figure 4: Measurement of high voltage bus energy

3.5. Physical Barrier
The following procedure may be used if physical fgction is tested.
3-5-1  Test conditions
The manufacturer shall define the barrier, encloseirand solid insulator that protect

the human from the direct contact to the high vaifa bus in use (hereinafter referred
to as the ‘original physical protection’).
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Any surrounding parts of the high voltage componentthat can be opened,
disassembled or removed without the use of tooleratrash test shall be opened,
disassembled or removed.

Surrounding parts that cannot be opened, disassezdbbr removed without the use of
tools are considered as a part of the physical loarr

The access probe is pushed against any openingh@fphysical barrier with the force
specified in table 1, table 1 to be defined If &ntly or fully penetrates into the original
physical protection, it is placed in every possiplasition.

Starting from the straight position, both joints dhe test finger shall be successively
bent through an angle of up to 90 degree with respéo the axis of the adjoining
section of the finger and shall be placed in evggssible position.

3-5-2  Acceptance conditions

The access probe shall not touch live parts.

A mirror or a fiberscope may be used in order tospect whether the access probe
touches the high voltage buses, if necessary.
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Annex 9 — appendix 1 — Protection degrees
1 IPXXB Jointed test finger diameter 12; 80 length Dimensions in millimetres

20 0,2 80

@50

Key

1 stop face (diameter 50 « 20) (insulating material)

2 jointed test finger (metal)
The jointed test finger may penetrate over its fldhgth of 80 mm but shall not contact
the hazardous parts, even when its joints are banany optional angle (up to 90° from
its axis) and are brought into any possible positioThe stop face (@50 mmi20 mm)
shall not pass through the opening.
The test force shall be 10 N10 %.

2 IPXXD Test wire diameter 1,0; 100 Iong Dimensions in millimetres

n‘

LA
Q
&

:|oo 100 +0,2 o
W s

\
7“ !

1 handle (insulating material)

Key

stop face (insulating material)

sphere

Bow M

rigid test wire (metal) (edges free from burrs)

The rigid test wire (diameter 1,0 mm, 100 mm lorgay penetrate over its full length
of 100 mm, but shall be sufficiently distant fromakardous parts in any possible
angular position. The stop face (sphere @35 mm) Ihat pass through the opening.
The test force shall be 1 N 10 %.
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