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1.

2.1.

2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

2.2.7.

2.2.8.

2.3.

2.3.1.

Scope

This Regulation applies to the lateral collisioghbviour of the structure of
the passenger compartment of &d N categories of vehicles where the
"R" point of the lowest seat is not more than 70@ from ground level when
the vehicle is in the condition corresponding te thference mass defined in
paragraph 2.10. of this Regulation.

Definitions

For the purposes of this Regulation:

"Approval of a vehiclemeans the approval of a vehicle type with regard
the behaviour of the structure of the passengerpaotment in a lateral
collision;

"Vehicle typ& means a category of power-driven vehicles whichdt differ
in such essential respects as:

The length, width and ground clearance efuvtthicle, in so far as they have
a negative effect on the performance prescribedisnRegulation;

The structure, dimensions, lines and maserd the side walls of the
passenger compartment in so far as they have ativegeffect on the
performance prescribed in this Regulation;

The lines and inside dimensions of the pagsecompartment and the type
of protective systems, in so far as they have aatheg effect on the
performance prescribed in this Regulation;

The sitting of the engine (front, rear ontce) and the orientation (transversal
or longitudinal) of the engine, in so far as theywd a negative effect on the
result of the impact test of this Regulation.

The unladen mass, in so far as there igjative effect on the performance
prescribed in this Regulation;

The optional arrangements or interior figtinn so far as they have a negative
effect on the performance prescribed in this Remra

The type of front seat(s) and position eftR" point in so far as they have a
negative effect on the performance prescribedismRlegulation;

The locations of the RESS, in so far as theye a negative effect on the
result of the impact test prescribed in this Retjuta

'Passenger compartménineans the space for occupant accommodation,
bounded by the roof, floor, side walls, doors, m&sglazing and front
bulkhead and the plane of the rear compartmenthiealdt or the plane of the
rear-seat back support;

"Passenger compartment with regard to occupant ptatd’ means the
space for occupant accommodation, bounded by tbe floor, side walls,
doors, outside glazing and front bulkhead and thenep of the rear
compartment bulkhead or the plane of the rear{saeit support.
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2.3.2.

2.4,

2.4.1.
2.4.2.

2.5.
2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

'Passenger compartment for electric safety assessmmrans the space for
occupant accommodation, bounded by the roof, fleile walls, doors,
outside glazing, front bulkhead and rear bulkhemdgear gate, as well as by
the electrical protection barriers and enclosunesrsided for protecting the
power train from direct contact with high voltageel parts.

'R point or "seating reference pothineans the reference point specified by
the vehicle manufacturer which:

Has co-ordinates determined in relatioméoviehicle structure;

Corresponds to the theoretical positionhef point of torso/thighs rotation
(H point) for the lowest and most rearward normalidg position or
position of use given by the vehicle manufactumrdach seating position
specified by him;

"H point' is as established by Annex 3 to this Regulation;

"Capacity of the fuel tafikmeans the fuel-tank capacity as specified by the
manufacturer of the vehicle;

'"Transverse plafemeans a vertical plane perpendicular to the nmedia
longitudinal vertical plane of the vehicle;

'"Protective systefnmeans devices intended to restrain and/or prdtest
occupants;

"Type of protective systémeans a category of protective devices which do
not differ in such essential respects as their:

Technology;
Geometry;
Constituent materials.

'Reference ma%sneans the unladen mass of the vehicle increagedrbass
of 100kg (that is the mass of the side impact dymand its
instrumentation);

'‘Unladen mass means the mass of the vehicle in running ordehout
driver, passengers or load, but with the fuel téidd to 90 per cent of its
capacity and the usual set of tools and spare wbeelboard, where
applicable;

'Mobile deformable barri€rmeans the apparatus with which the test vehicle
is impacted. It consists of a trolley and an impgct

‘Impactot’ means a crushable section mounted on the frontmobile
deformable barrier;

"Trolley' means a wheeled frame free to travel along itgitodinal axis at
the point of impact. Its front supports the impagcto

'High Voltagé means the classification of an electric compomertircuit, if
its working voltage is > 60 V and 1,500 V direct current (DC) or > 30 V
and< 1,000 V alternating current (AC) root - mean -a&eu(rms);

'Rechargeable energy storage system (RE$®ans the rechargeable
energy storage system which provides electricalggnier propulsion;

'Electrical Protection Barriet means the part providing protection against
any direct contact to the high voltage live parts;
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2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

2.28.

2.29.

2.30.

2.31.

2.32.

2.33.

2.34.

'Electrical power traifi means the electrical circuit which includes the
traction motor(s), and may also include the RES®, ¢lectrical energy

conversion system, the electronic converters, g®a@ated wiring harness
and connectors, and the coupling system for chgrifie RESS;

‘Live part§ means conductive part(s) intended to be eledlyiemergized in
normal use;

'Exposed conductive pdrineans the conductive part which can be touched
under the provisions of the protection IPXXB, anchich becomes
electrically energized under isolation failure citioas;

'Direct contact"'means the contact of persons with high voltage parts;

‘Indirect contact means the contact of persons with exposed coivéuct
parts;

'Protection IPXXB means protection from contact with high voltagee |
parts provided by either an electrical protecti@mrier or an enclosure and
tested using a Jointed Test Finger (IPXXB) as diesdrin paragraph 4. of
Annex 9;

'Working voltagé means the highest value of an electrical cirsuitage
root-mean-square (rms), specified by the manufactuvhich may occur
between any conductive parts in open circuit camokt or under normal
operating conditions. If the electrical circuitd&vided by galvanic isolation,
the working voltage is defined for each dividectuit, respectively;

'‘Coupling system for charging the rechargeable epestprage system
(RESS) means the electrical circuit used for charging RESS from an
external electrical power supply including the wiinlet;

‘Electrical chassis means a set made of conductive parts electridialked
together, whose electrical potential is taken &reace;

‘Electrical circuit' means an assembly of connected high voltagefdants
which is designed to be electrically energizedammal operation;

‘Electrical energy conversion systemmeans a system (e.g. fuel cell) that
generates and provides electrical energy for ébattoropulsion;

'Electronic convertér means a device capable of controlling and/or
converting electrical power for electrical propals;

‘Enclosuré means the part enclosing the internal units amaviging
protection against any direct contact;

'High Voltage BuS means the electrical circuit, including the congl
system for charging the RESS that operates ontavuljage;

'Solid insulatot means the insulating coating of wiring harnesgesyided
in order to cover and prevent the high voltage Iparts from any direct
contact. This includes covers for insulating thghhivoltage live parts of
connectors and varnish or paint for the purposasfiation;

‘Automatic disconnettmeans a device that when triggered, galvanically
separates the electrical energy sources from the akethe high voltage
circuit of the electrical power train;

'‘Open type traction battetymeans a type of battery requiring liquid and
generating hydrogen gas released to the atmosphere.
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3.

3.1

3.2,

3.2.1.

3.2.2.

3.2.3.

3.2.4.
3.2.5.

3.2.6.

3.3.

3.4.

3.4.1.

3.4.2.

4.1.

4.2

4.3.

Application for approval

The application for approval of a vehicle tygiéh regard to the protection of
the occupants in the event of a lateral collisibalisbe submitted by the
vehicle manufacturer or by his duly accredited espntative.

It shall be accompanied by the under mentiat@wmiments in triplicate and
the following particulars:

A detailed description of the vehicle typ&hwrespect to its structure,
dimensions, lines and constitutent materials;

Photographs and/or diagrams and drawingshef vehicle showing the
vehicle type in front, side and rear elevation dedign details of the lateral
part of the structure;

Particulars of the vehicle’s mass as defibgdparagraph 2.11. of this
Regulation;

The lines and inside dimensions of the pagsecompartment;

A description of the relevant side interfdtings and protective systems
installed in the vehicle.

A general description of the electrical poweurce type, location and the
electrical power train (e.g. hybrid, electric).

The applicant for approval shall be entitlegptesent any data and results of
tests carried out which make it possible to esthbihat compliance with the
requirements can be achieved on prototype vehigitsa sufficient degree
of accuracy.

A vehicle which is representative of the tyjme be approved shall be
submitted to the Technical Service responsiblecfarducting the approval
tests.

A vehicle not comprising all the componeptsper to the type may be
accepted for tests provided that it can be shovat the absence of the
components omitted has no detrimental effect orp#réormance prescribed
in the requirements of this Regulation.

It shall be the responsibility of the apalit for approval to show that the
application of paragraph 3.4.1 is in compliancehwvtite requirements of this
Regulation.

Approval

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

In case of doubt, account shall be taken, wieeiflying the conformity of the
vehicle to the requirements of this Regulation,aofy data or test results
provided by the manufacturer which can be takew iconsideration in
validating the approval test carried out by thehigcal Service.

An approval number shall be assigned to eggé &pproved. Its first two
digits (at present 01 corresponding to the 01 sesleamendments) shall
indicate the series of amendments incorporating riwst recent major



E/ECE/324/Rev.1/Add.94/Rev.1
E/ECE/TRANS/505/Rev.1/Add.94/Rev.1

4.4.

4.5.

4.5.1.

4.5.2.

4.6.

4.7.
4.8.

4.9.

5.1.

5.1.1.

5.1.1.1.

technical amendments made to the Regulation atithe of issue of the
approval. The same Contracting Party may not asdignsame approval
number to another vehicle type.

Notice of approval or of extension or of reflusf approval of a vehicle type
pursuant to this Regulation shall be communicatgdthe Parties to the
Agreement applying this Regulation by means of ranfeonforming to the
model in Annex 1 to this Regulation and photographd/or diagrams and
drawings supplied by the applicant for approvalaiformat not exceeding
A4 (210 x 297) mm or folded to that format and ore@propriate scale.

There shall be affixed to every vehicle comfimg to a vehicle type approved
under this Regulation, conspicuously and in a igadccessible place
specified on the approval form, an internationgdrapal mark consisting of;

A circle surrounding the letter "E" followés the distinguishing number of
the country which has granted approyal

The number of this Regulation, followed by tetter "R", a dash and the
approval number, to the right of the circle presed in paragraph 4.5.1.

If the vehicle conforms to a vehicle type aymwed, under one or more other
Regulations annexed to the Agreement, in the cguntrich has granted
approval under this Regulation, the symbol presctiin paragraph 4.5.1.
need not be repeated; in this case the Regulatidrapproval numbers and
the additional symbols of all the Regulations unabich approval has been
granted in the country which has granted appromdeuthis Regulation shall
be placed in vertical columns to the right of thembol prescribed in
paragraph 4.5.1.

The approval mark shall be clearly legible ahdll be indelible.

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

Annex 2 to this Regulation gives examplesppiraval marks.

Specifications and tests

The vehicle shall undergo a test in accordawith Annex 4 to this
Regulation.

The test will be carried out on the drivesisle unless asymmetric side
structures, if any, are so different as to affdet performance in a side
impact. In that case either of the alternativeparagraph 5.1.1.1. or 5.1.1.2.
may be used by agreement between the manufachadest authority.

The manufacturer will provide the authoriésponsible for approval with
information regarding the compatibility of perforntes in comparison with
the driver’s side when the test is being carrietdasuthat side.

The distinguish numbers of the Contracting Pattidhe 1958 Agreement are reproduced
in Annex 3 to Consolidated Resolution on the Constnatf Vehicles (R.E.3),
document ECE/TRANS/WP.29/78/Rev.2.
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51.1.2.

5.1.2.

5.1.3.

5.2.

5.2.1.

5.2.1.1.

5.2.1.2.

5.2.1.3.

5.2.1.4.

The Approval Authority, if concerned asthe construction of the vehicle,
will decide to have the test performed on the sigposite the driver, this
being considered the least favourable.

The Technical Service, after consultatiothwhe manufacturer, may require
the test to be carried out with the seat in a mwsibther than the one
indicated in paragraph 5.5.1. of Annex 4. This posishall be indicated in

the test repoft

The result of this test shall be considesagtsfactory if the conditions set out
in paragraphs 5.2. and 5.3. below are satisfied.

Performance criteria

Additionally, vehicles equipped with electric pawlain shall meet the

requirements of paragraph 5.3.6. This can be met sgparate impact test at
the request of the manufacturer and after validabip the Technical Service,
provided that the electrical components do notuifice the occupant
protection performance of the vehicle type as aefiin paragraphs 5.2.1.
to 5.3.4. of this Regulation. In case of this cdiodi the requirements of

paragraph 5.3.6. shall be checked in accordande thvit methods set out in
Annex 4 to this Regulation, except paragraphs @and. Appendix 1 and 2.

But the side-impact dummy shall be installed in filoat seat on the impact
side.

The performance criteria, as determinedtHercollision test in accordance
with the appendix to Annex 4 to this Regulation lkihaeet the following
conditions:

The head performance criterion (HPC) shalless than or equal to 1,000;
when there is no head contact, then the HPC slwllbe measured or
calculated but recorded as "No Head Contact."

The thorax performance criteria shall be:
(@) Rib Deflection Criterion (RDC) less than or ebjto 42 mm;
(b)  Soft Tissue Criterion (VC) less or equal to hec.

For a transitional period of two years after thated specified in

paragraph 10.2. of this Regulation the V * C vaki@ot a pass/fail criterion
for the approval testing, but this value has tordeorded in the test report
and to be collected by the approval authoritiesethis transitional period,
the VC value of 1.0 m/sec shall apply as a passtfiterion unless the

Contracting Parties applying this Regulation deatlerwise.

The pelvis performance criterion shall be:
Pubic Symphysis Peak Force (PSPF) less than ai &m6 kN.
The abdomen performance criterion shall be

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

2 Until 30 September 2000, for the purposes of éiseriequirements, the range of normal longitudinal
adjustments shall be limited such that the H-pl@stwithin the length of the door aperture.

10
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5.3.
5.3.1.
5.3.2.
5.3.2.1.

5.3.2.2.
5.3.2.3.
5.3.3.

5.3.4.

5.3.5.

5.3.6.

5.3.6.1.

5.3.6.1.1.

5.3.6.1.2.

Particular requirements
No door shall open during the test.
After the impact, it shall be possible withthe use of tools to:

Open a sufficient number of doors provided normal entry and exit of
passengers, and if necessary tilt the seat-backsats to allow evacuation of
all occupants;

Release the dummy from the protectiveesyst
Remove the dummy from the vehicle;

No interior device or component shall becateéached in such a way as
noticeably to increase the risk of injury from gharojections or jagged
edges;

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

If there is continuous leakage of liquidnfrahe fuel-feed installation after
the collision, the rate of leakage shall not exceé@dy/min; if the liquid from
the fuel-feed system mixes with liquids from thénest systems and the
various liquids cannot easily be separated andtifieh all the liquids
collected shall be taken into account in evaluatirgcontinuous leakage.

Following the test conducted in accordandh the procedure defined in
Annex 4 to this Regulation, the electrical poweairtr operating on high
voltage, and the high voltage components and sygstewhich are
galvanically connected to the high voltage bushaf électric power train,
shall meet the following requirements:

Protection against electrical shock

After the impact at least one of the four critergpecified in
paragraph 5.3.6.1.1. through paragraph 5.3.6.1s&l be met.

If the vehicle has an automatic disconnect fungtion device(s) that
galvanically divide the electric power train circduring driving condition, at
least one of the following criteria shall applythee disconnected circuit or to
each divided circuit individually after the discamt function is activated.

However criteria defined in 5.3.6.1.4. shall noplgpif more than a single
potential of a part of the high voltage bus is mwbtected under the
conditions of protection IPXXB.

In the case that the test is performed under timeliton that part(s) of the
high voltage system are not energized, the pratectgainst electrical shock
shall be proved by either 5.3.6.1.3. or 5.3.6.fodthe relevant part(s).

Absence of high voltage

The voltages Y, V1 and \, of the high voltage buses shall be equal or less
than 30 VAC or 60 VDC as specified in paragrapbf2Annex 9.

Low electrical energy

The total energy (TE) on the high voltage bused sigaless than 2.0 joules
when measured according to the test procedureeatfisg in paragraph 3. of
Annex 9 with the formula (a). Alternatively the abtenergy (TE) may be
calculated by the measured voltagg & the high voltage bus and the

11
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5.3.6.1.3.

5.3.6.1.4.

5.3.6.1.4.1.

5.3.6.1.4.2.

5.3.6.2.

capacitance of the X-capacitors,JGpecified by the manufacturer according
to formula (b) of paragraph 3. of Annex 9.

The energy stored in the Y-capacitors (T HE,) shall also be less than 2.0
joules. This shall be calculated by measuring thkkages \{ and \, of the
high voltage buses and the electrical chassis, thadcapacitance of the
Y-capacitors specified by the manufacturer accardioa formula (c) of
paragraph 3. of Annex 9.

Physical protection

For protection against direct contact with high tagé live parts, the
protection IPXXB shall be provided.

In addition, for protection against electrical skaghich could arise from

indirect contact, the resistance between all exppasmductive parts and the
electrical chassis shall be lower than 0.1 ohm where is current flow of at

least 0.2 ampere.

This requirement is satisfied if the galvanic cattien has been made by
welding.

Isolation resistance

The criteria specified in the paragraphs 5.3.611.4nd 5.3.6.1.4.2. below
shall be met.

The measurement shall be conducted in accordantte pairagraph 5. of
Annex 9.

Electrical power train consisting earate DC- or AC-buses.

If the AC high voltage buses and the DC high vdathgses are galvanically
isolated from each other, isolation resistance betwthe high voltage bus
and the electrical chassis;(Rs defined in paragraph 5. of Annex 9) shall
have a minimum value of 1QQ/V of the working voltage for DC buses, and
a minimum value of 50@/V of the working voltage for AC buses.

Electrical power train consisting ofrbined DC- and AC-buses

If the AC high voltage buses and the DC high vdthgses are galvanically
connected isolation resistance between the higlagelbus and the electrical
chassis (R as defined in paragraph 5. of Annex 9) shall haveinimum
value of 50Q/V of the working voltage.

However, if the protection IPXXB is satisfied fat AC high voltage buses
or the AC voltage is equal or less than 30V after vehicle impact, the
isolation resistance between the high voltage s the electrical chassis
(R, as defined in paragraph 5. of Annex 9) shall havainimum value of
100Q/V of the working voltage.

Electrolyte spillage

In the period from the impact until 30 minutes aft@ electrolyte from the
RESS shall spill into the passenger compartmentanchore than 7 per cent
of electrolyte shall spill from the RESS except mfgpe traction batteries
outside the passenger compartment. For open tgp8dn batteries no more
than 7 per centith a maximum of 5.0 litters shall spill outsideetpassenger
compartment.
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5.3.6.3.

6.1.

6.1.1.

6.1.2.

6.1.2.1.

6.1.2.2.

6.2.

6.3.

The manufacturer shall demonstrate compliance icor@ance with
paragraph 6. of Annex 9.

RESS retention

RESS located inside the passenger compartmentreiadlin in the location
in which they are installed and RESS componentl straain inside RESS
boundaries.

No part of any RESS that is located outside thesgrager compartment for
electric safety assessment shall enter the passeng®gartment during or
after the impact test.

The manufacturer shall demonstrate compliance atora@ance with
paragraph 7. of Annex 9.

Modification of the vehicle type

Any modification affecting the structure, thember and type of seats, the
interior trim or fittings, or the position of theekicle controls or of
mechanical parts which might affect the energy-gitean capacity of the
side of the vehicle, shall be brought to the notidethe Type Approval
Authority granting approval. The department mayntb#her:

Consider that the modifications made arekelyl to have an appreciable
adverse effect and that in any case the vehicle cimplies with the
requirements; or

Require a further test report from the TéinService responsible for
conducting the tests;

Any modification of the vehicle affectitfte general form of the structure of

the vehicle or any variation in the reference mgissater than 8 per cent
which in the judgement of the authority would havenarked influence on
the results of the test shall require a repetittbrthe test as described in
Annex 4.

If the Technical Service, after consubtatiwith the vehicle manufacturer,
considers that modifications to a vehicle type iasufficient to warrant a
complete retest then a partial test may be useid. Would be the case if the
reference mass is not more than 8 per cent différem the original vehicle
or the number of front seats is unchanged. Vanatiof seat type or interior
fittings need not automatically entail a full rateg\n example of the
approach to this problem is given in Annex 8.

Confirmation or refusal of approval, specifyithe alteration, shall be
communicated by the procedure specified in pardgdag. above to the
Parties to the Agreement which apply this Regutatio

The Competent Authority issuing an extensiéragproval shall assign a
series number to each communication form drawrougidch an extension.

Conformity of production

The conformity of production procedures shall cympith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/BRRv.2) with the
following requirements.

13
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7.1

7. 2.

7.3.

8.1.

8.2.

10.

10.1.

10.2.

10.3.

10.4.

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

The holder of the approval shall ensure thiatach type of vehicle at least
the tests concerning the taking of measurementsaarid out.

The authority which has granted type apprawal at any time verify the
conformity control methods applied in each prodarctfacility. The normal
frequency of these verifications shall be once gD years.

Penalties for non-conformity of production

The approval granted in respect of a vehigde tpursuant to this Regulation,
may be withdrawn if the requirement laid down imgmaaph 7.1. above is
not complied with, or if the vehicle or vehicledesged have failed to pass
the checks prescribed in paragraph 7.2. above.

If a Contracting Party to the Agreement apmyihis Regulation withdraws
an approval it has previously granted, it shaltfaith so notify the other
Contracting Parties applying this Regulation by ngeaf a communication
form conforming to the model in Annex 1 to this Rigion.

Production definitely discontinued

If the holder of the approval completely ceasesn@anufacture a type of
vehicle approved in accordance with this Regulatfmn shall so inform the
authority which granted the approval. Upon recejvitthe relevant
communication that authority shall inform theredfetother Parties to
the 1958 Agreement applying this Regulation by rseafna communication
form conforming to the model in Annex 1 to this REgion.

Transitional provisions

As from the official date of entry into foroé supplement 1 to the 02 series
of amendments, no Contracting Party applying trégiation shall refuse to
grant ECE approval under this Regulation as amemye8upplement 1 to
the 02 series of amendments.

As from 12 months after the entry into foofghe 02 series of amendments
Contracting Parties applying this Regulation shadint ECE approvals only
to those types of vehicles which comply with theuieements of this
Regulation as amended by the 02 series of amendment

As from 60 months after the entry into sexwf the 02 series of amendments
Contracting Parties applying this Regulation mayuse first national
registration (first entry into service) of vehicleghich do not meet the
requirements of this Regulation as amended by2tsefles of amendments.

As from 36 months after the entry into foof&Supplement 1 to the 02 series
of amendments Contracting Parties applying thisuReign shall grant ECE
approvals only to those types of vehicles which glymwith the
requirements of this Regulation. as amended by I8upmt 1 to the 02 series
of amendments.
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10.5.

10.6.

10.7.

10.8.

10.9.

10.10.

10.11.

As from 84 months after the entry into foof&Supplement 1 to the 02 series
of amendments Contracting Parties applying thisuRgipn may refuse first
national registration (first entry into service) wéhicles which do not meet
the requirements of this regulation as amended hbppBment1l to
the 02 series of amendments.

As from the official date of entry into foroéthe 03 series of amendments,
no Contracting Party applying this Regulation shalfluse to grant ECE
approval under this Regulation as amended by theefi@s of amendments.

As from 24 months after the official dateeotry into force of the 03 series
of amendments, Contracting Parties applying thiguRgion shall grant ECE
approvals only to those types of vehicles which glgmwith the
requirements of this Regulation as amended by 3heefies of amendments.

However, in the case of vehicles having an elegitpower train operating on
high voltage, an additional period of 12 monthgranted provided that the
manufacturer demonstrates, to the satisfactiomefTiechnical Service, that
the vehicle provides equivalent levels of safetythose required by this
Regulation as amended by the 03 series of amendment

Contracting Parties applying this Regulatigimall not refuse to grant
extensions of approvals issued to the precedirigssef amendments to this
Regulation, when this extension does not entail@mnge to the propulsion
system of the vehicle.

However, as from 48 months after the official datentry into force of the
03 series of amendments, extensions to approvaigdsto the previous
series of amendments shall not be granted aftedtte in respect of vehicles
having an electrical power train operating on highage.

Where at the time of entry into force of @& series of amendments to this
Regulation national requirements exist to addréss safety provisions of
vehicles having an electrical power train operatomg high voltage, those
Contracting Parties applying this Regulation mayfuge national
[approval][registration] of such vehicles not magti the national
requirements, unless these vehicles are approvedhdo03 series of
amendments to this Regulation.

As from 48 months after the entry into fooéehe 04 series of amendments
to this Regulation, Contracting Parties applying tRegulation may refuse
national or regional type approval and may refugst hational or regional
registration (first entry into service) of a veleidhaving an electrical power
train operating on high voltage which does not nteetrequirements of the
04 series of amendments to this Regulation.

Approvals of the vehicles to the 02 serieamendments to this Regulation
which are not affected by the 03 series of amendsrsmall remain valid and
Contracting Parties applying the Regulation shatitimue to accept them.

15
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11.

Names and addresses of Technical Services
responsible for conducting approval tests, and of
Type Approval Authorities

The Contracting Parties to the Agreement applyinig Regulation shall
communicate to the United Nations secretariat Hraes and addresses of the
Technical Services responsible for conducting aygdrtests, and of the Type
Approval Authority which grant approval and to whidorms certifying
approval or extension, or refusal or withdrawalapproval, issued in other

countries, are to be sent.
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Communication
(maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

concerningg APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

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

Approval No. .......... Extension NO. .......ccoovviiiiiii i,
1. Trade name or mark of the power-driven vehicle:..............cccoon,
2. VENICIE tYPE: e et
3. Manufacturer's name and adaress: .......ccceeveeeeiiriiieinreie e

4, If applicable, name and address of manufacwirepresentative:...............cc.ue.....
5. Vehicle submitted for approval On: ........ceceeeeeeeeiiiii e

6. Side impact dummy utilized ES-1/E&-2.........cocceoveeieeeeeeeeeeeeee e
7. Location of the electric POWEr SOUICE:. .. .vviiit i e

8. Technical Service responsible for conductingaygl tests:............ccccccvvvvvvvnnnen.
9. Date Of tESE FEPOIT: ...ttt e e
10. NUMbDEr Of teSt rEPOIt: ...
11. Approval granted/refused/extended/Withdrawn. ...............ccccveveieeeeeeeeeeenan
12. Position of approval mark on the vehicle: ...,
13. PLACE: ..o e
14. DA ... ——————— et e e e e e e e e e
15. S o = U= PP

! Distinguishing number of the country which has gedfextended/refused/withdrawn approval
(see approval provisions in the Regulation).
2 Strike out what does not apply.

17
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16. The list of documents deposited with the Typgprval Authority which has
granted approval is annexed to this communicatiod may be obtained on
request.

18
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Arrangements of the approval mark

Model A
(See paragraph 4.5. of this Regulation)

1

Q
N I
1D

E4 E 95R — 031424 %:%

a =8 mm min.

The above approval mark affixed to a vehicle shthas the vehicle type concerned
has, with regard to the protection of the occupamthe event of a lateral collision, been
approved in the Netherlands (E4) pursuant to ReignlaNo. 95 under approval
number 031424. The approval number indicates that approval was granted in
accordance with the requirements of Regulation 8 .as amended by the 03 series of
amendments.

Model B
(See paragraph 4.6. of this Regulation)

95 | 032492 [1]
24 03 1628 |13 |

L] ﬂlI
-
+
ralm

o

a =8 mm min.

The above approval mark affixed to a vehicle shthas the vehicle type concerned
has been approved in the Netherlands (E4) purdoaRegulations Nos. 95 and 24 he
first two digits of the approval numbers indicateat; at the dates when the respective
approvals were granted. Regulation No. 95 incotedrshe 03 series of amendments and
Regulation No. 24 incorporated the 03 series ofraiments.

1 The latter number is given only as an example.
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Procedure for determining the "H" point and the actual
torso angle for seating positions in motor vehicles

1.

2.1

2.1.1.

2.2,

2.3.

2.4,

2.5,

2.6.

2.7.

Purpose

The procedure described in this annex is usedstabksh the "H" point
location and the actual torso angle for one or @ ating positions in a
motor vehicle and to verify the relationship of me@d data to design
specifications given by the vehicle manufacttrer

Definitions
For the purposes of this annex:

'Reference datameans one or several of the following charadiessof a
seating position:

The "H" point and the "R" point and theilat®nship, 2.1.2. the actual torso
angle and the design torso angle and their relstipn

'Three-dimensional "H" point machih€3-D H machine) means the device
used for the determination of "H" points and actoaso angles. This device
is described in Appendix 1 to this annex;

‘H" point' means the pivot centre of the torso and the thigh

the 3-D H machine installed in the vehicle seat aoscordance with

paragraph 4. below. The "H" point is located in teatre of the centreline of
the device which is between the "H" point sighttbas on either side of
the 3-D H machine. The "H" point corresponds thtécadly to the "R" point

(for tolerances see paragraph 3.2.2. below). Omterghined in accordance
with the procedure described in paragraph 4., thé point is considered
fixed in relation to the seat-cushion structure &manove with it when the
seat is adjusted;

"R" point' or "seating reference poithtmeans a design point defined by the
vehicle manufacturer for each seating position estdblished with respect to
the three-dimensional reference system;

"Torso-liné means the centreline of the probe of the 3-D Hmrae with the
probe in the fully rearward position;

"Actual torso anglé means the angle measured between a vertical line
through the "H" point and the torso line using theck angle quadrant on
the 3-D H machine. The actual torso angle corredpdheoretically to the
design torso angle (for tolerances see paragraph. helow):

'‘Design torso angle means the angle measures between a vertical line
through the "R" point and the torso line in a positwhich corresponds to
the design position of the seat-back establishetthéyehicle manufacturer;

In any seating position other than front seatsreviee "H" point cannot be determined using the
"Three-dimensional "H" point machine" or procedutas "R" point indicated by the manufacturer
may be taken as a reference at the discretioned€timpetent Authority.
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2.8.

2.9.

2.10.

2.11.

3.1.1.

3.1.2.
3.1.3.

3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

"Centreplane of occupdh{C/LO) means the median plane of the 3-D H
machine positioned in each designated seatingiposit is represented by
the co-ordinate of the "H" point on the "Y" axis.

For individual seats, the centreplane of the seaincides with the
centreplane of the occupant. For other seats,géhaplane of the occupant
is specified by the manufacturer;

'Three-dimensional reference systemmeans a system as described in
Appendix 2 to this annex;

'Fiducial mark$ are physical points (holes, surfaces, marks demtations)
on the vehicle body as defined by the manufacturer;

'Vehicle measuring attituleneans the position of the vehicle as defined by
the co-ordinates of fiducial marks in the three eliisional reference system.

Requirements
Data presentation

For each seating position where reference dataregaired in order to
demonstrate compliance with the provisions of thesent Regulation, all or
an appropriate selection of the following data khal presented in the form
indicated in Appendix 3 to this annex:

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

The design torso angle;

All indications necessary to adjust the sgftit is adjustable) to the
measuring position set out in paragraph 4.3. below.

Relationship between measured data and dsgeagpifications

The co-ordinates of the "H" point and théugaof the actual torso angle
obtained by the procedure set out in paragraptelbwbshall be compared,
respectively, with the co-ordinates of the "R" poand the value of the
design torso angle indicated by the vehicle manufac.

The relative positions of the "R" point ahd "H" point and the relationship
between the design torso angle and the actual torgle shall be considered
satisfactory for the seating position in questiotihé "H" point, as defined by

its co-ordinates, lies within a square of 50 mneda&hgth with horizontal and

vertical sides whose diagonals intersect at the pg8ifit, and if the actual

torso angle is within 5° of the design torso angle.

If these conditions are met, the "R" poimd ¢he design torso angle, shall be
used to demonstrate compliance with the provisadribis Regulation.

If the "H" point or the actual torso angleed not satisfy the requirements of
paragraph 3.2.2. above, the "H" point and the &dmgdo angle shall be
determined twice more (three times in all). If teeults of two of these three
operations satisfy the requirements, the conditmingaragraph 3.2.3. above
shall apply.

If the results of at least two of the threperations described in
paragraph 3.2.4. above do not satisfy the requinésnef paragraph 3.2.2.
above, or if the verification cannot take place cwese the vehicle
manufacturer has failed to supply information regay the position of

21



E/ECE/324/Rev.1/Add.94/Rev.1
E/ECE/TRANS/505/Rev.1/Add.94/Rev.1

Annex 3

4.2,
4.3.

4.4,

4.5.

4.6.

4.7.
4.7.1.
4.7.1.1.

the "R" point or regarding the design torso angie, centroid of the three
measured points or the average of the three mahsungles shall be used
and be regarded as applicable in all cases wheréRh point or the design
torso angle is referred to in this Regulation.

Procedure for "H" point and actual torso angl&edmination

The vehicle shall be preconditioned at the ufsamturer’'s discretion, at a
temperature of 20 +£10°C to ensure that the sesterial reached room
temperature. If the seat to be checked has newsr &t upon, a 70 to 80 kg
person or device shall sit on the seat twice fer mmute to flex the cushion and
back. At the manufacturer’s request, all seat astesrshall remain unloaded for
a minimum period of 30 min prior to installationtbé 3-D H machine.

The vehicle shall be at the measuring attidefaned in paragraph 2.11. above.

The seat, if it is adjustable, shall be adjdsfirst to the rearmost normal
driving or riding position, as indicated by the i@& manufacturer, taking
into consideration only the longitudinal adjustmehfthe seat, excluding seat
travel used for purposes other than normal drivingding positions. Where
other modes of seat adjustment exist (verticalukamgseat-back, etc.) these
will then be adjusted to the position specifiedtbg vehicle manufacturer.
For suspension seats, the vertical position shadl tigidly fixed
corresponding to a normal driving position as sfetiby the manufacturer.

The area of the seating position contactedhky3-D H machine shall be
covered by a muslin cotton, of sufficient size aappropriate texture,
described as a plain cotton fabric having 18.9 atise per cm? and
weighing 0.228 kg/m2 or knitted or no woven fabtaving equivalent
characteristics. If the test is run on a seat datshe vehicle, the floor on
which the seat is placed shall have the same éalseharacteristicsas the

floor of the vehicle in which the seat is intendede used.

Place the seat and back assembly of the 3-Bnddhine so that the
centreplane of the occupant (C/LO) coincides wikie tcentreplane of
the 3-D H machine. At the manufacturer’s requédst, 3-D H machine may
be moved inboard with respect to the C/LO if thB Bt machine is located
so far outboard that the seat edge will not peldmeling of the 3-D H
machine.

Attach the foot and lower leg assemblies ® gbat pan assembly, either
individually or by using the T-bar and lower legambly.

A line through the "H" point sight buttons shadl parallel to the ground and
perpendicular to the longitudinal centreplane efshat.

Adjust the feet and leg positions of the 3-bnbichine as follows:
Designated seating position: driver andidatfont passenger

Both feet and leg assemblies shall be thtorevard in such a way that the feet
take up natural positions on the floor, between timerating pedals if
necessary. Where possible the left foot shall batéml approximately the same
distance to the left of the centreplane of the B-Bhachine as the right foot is
to the right.

2 Tilt angle, height difference with a seat mountisgrface texture, etc.
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4.7.1.2.

4.7.2.

4.7.3.

4.8.
4.9.

49.1.

4.9.2.

4.10.

4.11.

4.12.

The spirit level verifying the transverse orieidatof the 3-D H machine is
brought to the horizontal by readjustment of that g&n if necessary, or by
adjusting the leg and foot assemblies towards #@a. rThe line passing
through the "H" point sight buttons shall be maimea perpendicular to the
longitudinal centreplane of the seat.

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

Designated seating position: outboard remrrEar seats or auxiliary seats,
the legs are located as specified by the manufactlirthe feet then rest on
parts of the floor which are at different levelse foot which first comes into
contact with the front seat shall serve as a rafereand the other foot shall
be so arranged that the spirit level giving theskerse orientation of the seat
of the device indicates the horizontal.

Other designated seating positions:

The general procedure indicated in paragraph 4ahave shall be followed
except that the feet shall be placed as specifietidovehicle manufacturer.

Apply lower leg and thigh weights and leved 8tD H machine.

Tilt the back pan forward against the forwatdp and draw the 3-D H
machine away from the seat-back using the T-bapoB&on the 3-D H
machine on the seat by one of the following methods

If the 3-D H machine tends to slide rearwarse the following procedure.
Allow the 3-D H machine to slide rearward until anfiard horizontal
restraining load on the T-bar is no longer required until the seat pan
contacts the seat-back. If necessary, repositietother leg.

If the 3-D H machine does not tend to slidarward, use the following
procedure. Slide the 3-D H machine rearwards bylyamp a horizontal
rearward load to the T-bar until the seat pan aistdéhe seat-back (see
Figure 2 of Appendix 1 to this annex).

Apply a 100 £+ 10 N load to the back and pssembly of the 3-D H machine
at the intersection of the hip angle quadrant ar T-bar housing. The

direction of load application shall be maintainddng a line passing by the

above intersection to a point just above the tlighhousing (see Figure 2 of
Appendix 1 to this annex). Then carefully retura back pan to the seatback.
Care must be exercised throughout the remaindtreofrocedure to prevent
the 3-D H machine from sliding forward.

Install the right and left buttock weightgdahen, alternately, the eight torso
weights.
Maintain the 3-D H machine level.

Tilt the back pan forward to release the iten®n the seat-back. Rock
the 3-D H machine from side to side through a 18°(&° to each side of the
vertical centreplane) for three complete cyclesei@ase any accumulated
friction between the 3-D H machine and the seat.

During the rocking action, the T-bar of the 3-Drhchine may tend to
diverge from the specified horizontal and vertigbdnment. The T-bar must
therefore be restrained by applying an approprateral load during the
rocking motions. Care shall be exercised in holdimg T-bar and rocking
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4.13.

4.14.

4.14.1.

4.14.2.

4.15.

4.16.

4.16.1.
4.16.2.

the 3-D H machine to ensure that no inadvertergrettloads are applied in
a vertical or fore and aft direction.

The feet of the 3-D H machine are not to be rascdhor held during this
step. If the feet change position, they should levad to remain in that
attitude for the moment.

Carefully return the back pan to the seat-backdametk the two spirits levels
for zero position. If any movement of the feet basurred during the rocking
operation of the 3-D H machine, they must be rejoosid as follows:

Alternately, lift each foot off the floor the mmum necessary amount until
no additional foot movement is obtained. During tlifting, the feet are to be
free to rotate; and no forward or lateral loadstarbe applied. When each
foot is placed back in the down position, the tiee¢b be in contact with the
structure designed for this.

Check the lateral spirit level for zero positioghnecessary, apply a lateral
load to the top of the back pan sufficient to lethed 3-D H machine’s seat
pan on the seat.

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 horizontal wead load, not to
exceed 25 N, to the back angle bar at a heightoappately at the
centre of the torso weights until the hip angledyaat indicates that a
stable position has been reached after load rele@aee shall be
exercised to ensure that no exterior downward terdh loads are
applied to the 3-DH machine. If another level athjuent of
the 3-D H machine is necessary, rotate the backKqravard, re-level,
and repeat the procedure from paragraph 4.12.

Take all measurements:

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

The actual torso angle is read at the ke quadrant of the 3-D H
machine with the probe in its fully rearward pamsiti

If a re-run of the installation of the 3-Didachine is desired, the seat
assembly should remain unloaded for a minimum deab30 min prior to
the re-run. The 3-D H machine should not be ledtlled on the seat assembly
longer than the time required to perform the test.

If the seats in the same row can be regaadesimilar (bench seat, identical
seats, etc.) only one "H" point and one "actualsdorlngle" shall be
determined for each row of seats, the 3-DH machiescribed in
Appendix 1 to this annex being seated in a plagarded as representative
for the row. This place shall be:

In the case of the front row, the driveest;

In the case of the rear row or rows, aerosgat.
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Description of the three dimensional "H" point machine*
(3-D H machine)

1.

Back and seat pans The back and seat pans aserumied of reinforced
plastic and metal; they simulate the human torsd #mgh and are
mechanically hinged at the "H" point. A quadrantfastened to the probe
hinged at the "H" point to measure the actual tarsgle. An adjustable thigh
bar, attached to the seat pan, establishes thie tieigtreline and serves as a
baseline for the hip angle quadrant.

Body and leg elements

Lower leg segments are connected to the seat gsambly at the T-bar

joining the knees, which is a lateral extensiontha adjustable thigh bar.
Quadrants are incorporated in the lower leg segstenineasure knee angles.
Shoe and foot assemblies are calibrated to meésaifeot angle. Two spirit

levels orient the device in space. Body elementgiasi are placed at the
corresponding centres of gravity to provide seatefration equivalent to

a 76 kg male. All joints of the 3-D H machine shblle checked for free

movement without encountering noticeable friction.

* For details of the construction of the 3-D H maehiafer to Society of Automobile Engineers (SAE),
400 Commonwealth Drive, Warrendale, Pennsylvani®&50nited States of America.
The machine corresponds to that described inS&@dard 6549-1980.
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Figure 1
3-D H machine elements designation

Head room

Back pan ‘ probe e

Torso weight

hanger

Back angle

e Back angle
Hip angle quadrant quadrant

Seat pan H-point sight

Thigh weight pad button

T-bar joining

H-point pivot

Lateral level

Thigh bar

& (o . Knee angle quadrant
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A
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. Foot angle quadrant
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Figure 2
Dimensions of the 3-D H machine elements and loadsttibution

Dimensions in os
millimeters
| | 395

Torso weight

Direction and point of

application of load Buttock weight

Variable from
108 to 424

Thigh weight

Leg weight

27



E/ECE/324/Rev.1/Add.94/Rev.1
E/ECE/TRANS/505/Rev.1/Add.94/Rev.1
Annex 3 - Appendix 2

Annex 3 - Appendix 2

Three-dimensional reference system

1. The three-dimensional reference system is defiryethree orthogonal planes
established by the vehicle manufacturer (see fjgure
2. The vehicle measuring attitude is establishegdsitioning the vehicle on

the supporting surface such that the co-ordinateshe fiducial marks
correspond to the values indicated by the manufactu

3. The co-ordinates of the "R" point and the "Hinp@re established in relation
to the fiducial marks defined by the vehicle mawctiger.

Figure
Three dimensional reference system

Zero Y plane (vertical

longitudinal zero plane)

Zero X plane (vertical

transverse zero plane)

AN

Zero Z plane
hori |

orizantal zero plane)

Supporting surface

* The reference system corresponds to ISO startles€d, 1978.
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Reference data concerning seating positions

1.

3.1

3.1.1.

3.1.2.
3.1.3.

Coding of reference data

Reference data are listed consecutively for eaelatirg position.

Seating positions are identified by a two-digit eod’he first digit is an

Arabic numeral and designates the row of seatsptoay from the front to

the rear of the vehicle. The second digit is a tehpétter which designates
the location of the seating position in a row, &swmed in the direction of
forward motion of the vehicle; the following letseshall be used:

L = left
C = centre
R =right

Description of vehicle measuring attitude

Co-ordinates of fiducial marks

List of reference data
Seating position: ...

Co-ordinates of "R" point

Design torso angle: ...........oooovemeeeeeens
Specifications for seat adjustment*
horizontal:  ................

vertical: ...

angular; ...

torso angle: .................

Note List reference data for further seating positiander 3.2., 3.3., etc.

* Strike out what does not apply.
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Collision test procedure

2.1.
2.2.

2.3.

2.4,

2.5.

2.6.

Installations
Testing ground

The test area shall be large enough to accommdkatenobile deformable
barrier propulsion system and to permit after-intpdisplacement of the
vehicle impacted and installation of the test emeépt. The part in which
vehicle impact and displacement occur shall be zbotal, flat and
uncontaminated, and representative of a normal, wingontaminated road
surface.

Test conditions
The vehicle to be tested shall be stationary.

The mobile deformable barrier shall have timaracteristics set out in
Annex 5 to this Regulation. Requirements for thamixation are given in
the appendix to Annex 5. The mobile deformable ibaishall be equipped
with a suitable device to prevent a second impadhe struck vehicle.

The trajectory of the mobile deformable barhimgitudinal median vertical
plane shall be perpendicular to the longitudinatiiae vertical plane of the
impacted vehicle.

The longitudinal vertical median plane of thebile deformable barrier shall
be coincident within £25 mm with a transverse watltplane passing through
the R point of the front seat adjacent to the &tiside of the tested vehicle.
The horizontal median plane limited by the extetatdral vertical planes of
the front face shall be at the moment of impachinitwo planes determined
before the test and situated 25 mm above and bidevpreviously defined
plane.

Instrumentation shall comply with ISO 6487:138less otherwise specified
in this Regulation.

The stabilized temperature of the test dumtriph@ time of the side impact
test shall be 22 + 4 °C.

Test speed

The mobile deformable barrier speed at the monmtimpact shall
be 50 + 1 km/h. This speed shall be stabilizedeastl 0.5 m before impact.
Accuracy of measurement: 1 per cent. However,dftést was performed at
a higher impact speed and the vehicle met the reqpaints, the test shall be
considered satisfactory.

State of the vehicle
General specification

The test vehicle shall be representative of thies@roduction, shall include
all the equipment normally fitted and shall be ermal running order. Some
components may be omitted or replaced by equivaieséses where this
omission or substitution clearly has no effect loa tesults of the test.
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4.2

4.3.

4.3.1.

4.3.2.

4.3.3.

4.3.4.

4.3.5.

5.1.
5.2.
5.3.
5.4.

5.5.

5.5.1.

5.5.2.

5.5.3.

5.5.4.

It shall be allowed by agreement between manufactand Technical
Service to modify the fuel system so that an appatg amount of fuel can
be used to run the engine or the electrical eneogyersion system.

Vehicle equipment specification

The test vehicle shall have all the optional ageanents or fittings likely to
influence the results of the test.

Mass of the vehicle

The vehicle to be tested shall have thereefe mass as defined in
paragraph 2.10. of this Regulation. The mass of/tecle shall be adjusted
to +1 per cent of the reference mass.

The fuel tank shall be filled with wateraamass equal to 90 per cent of the
mass of a full load of fuel as specified by the ofanturer with a tolerance
of £1 per cent.

This requirement does not apply to Hydrogen faeks.

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

If the mass of the measuring apparatus amdbof the vehicle exceeds the
25 kg allowed, it may be offset by reductions whitgtve no noticeable effect
on the results of the test.

The mass of the measuring apparatus shalthenge each axle reference
load by more than 5 per cent, each variation noteaing 20 kg.

Preparation of the vehicle

The side windows at least on the struck diddl be closed.

The doors shall be closed, but not locked.

The transmission shall be placed in neutrdltha parking brake disengaged.

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

The seat containing the dummy, and its elespahtadjustable, shall be
adjusted as follows:

The longitudinal adjustment device shallpteced with the locking device
engaged in the position that is nearest to midwetyeen the foremost and
rearmost positions; if this position is between twadches, the rearmost notch
shall be used.

The head restraint shall be adjusted swathitdtop surface is level with the
centre of gravity of the dummy’s head; if this istrpossible, the head
restraint shall be in the uppermost position.

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

All other seat adjustments shall be at thd-point of available travel;

however, height adjustment shall be at the positmmesponding to the fixed
seat, if the vehicle type is available with adjbs&taand fixed seats. If locking
positions are not available at the respective noits of travel, the positions
immediately rearward, down, or outboard of the mddRts shall be used. For
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5.6.

5.7.

5.8.

5.9.

5.10.

5.11.
5.11.1.

5.11.2.

5.11.2.1.

5.11.2.2.

6.2.

rotational adjustments (tilt), rearward will be tadjustment direction which
moves the head of the dummy rearwards. If the dumrogrudes outside the
normal passenger volume, e.g. head into roof lintingn 1 cm clearance will
be provided using: secondary adjustments, seat-tzamie, or fore-aft
adjustment in that order.

Unless otherwise specified by the manufactuher other front seats shall, if
possible, be adjusted to the same position assitecsntaining the dummy.

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

Tyres shall be inflated to the pressure sty the vehicle manufacturer.

The test vehicle shall be set horizontal alitsutoll axis and maintained by
supports in that position until the side impact duwyris in place and after all
preparatory work is complete.

The vehicle shall be at its normal attituder&sponding to the conditions set
out in paragraph 4.3. above. Vehicles with suspensnabling their ground

clearance to be adjusted shall be tested undendh®al conditions of use

at 50 km/h as defined by the vehicle manufacturers shall be assured by
means of additional supports, if necessary, buh supports shall have no
influence on the crash behavior of the test vetdaiéng the impact.

Electrical power train adjustment

The RESS shall be at any state of chardechwallows the normal
operation of the power train as recommended byrtheufacturer.

The electrical power train shall be enagjiwith or without the operation of
the original electrical energy sources (e.g. engi@eerator, RESS or electric
energy conversion system), however:

By the agreement between Technical Serared manufacturer it shall be
permissible to perform the test with all or partste electrical power train
not being energized insofar as there is no negatiflaence on the test
result. For parts of the electrical power train eoergized, the protection
against electrical shock shall be proved by eitblysical protection or
isolation resistance and appropriate additionalevie.

In the case where an automatic discoringmtovided, at the request of the
manufacturer it shall be permissible to perform tbst with the automatic
disconnect being triggered. In this case it shalldemonstrated that the
automatic disconnect would have operated during ithpact test. This
includes the automatic activation signal as wellttas galvanic separation
considering the conditions as seen during the impac

Side impact dummy and its installation

The side impact dummy shall comply with theedfications given in
Annex 6 and be installed in the front seat on thpact side according to the
procedure given in Annex 7 to this Regulation.

The safety-belts or other restraint systembichv are specified for the
vehicle, shall be used. Belts should be of an amatdype, conforming to
Regulation No. 16 or to other equivalent requiretheand mounted on
anchorages conforming to Regulation No.14 or tdeotequivalent
requirements.
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6.3.

7.1

7.1.1.

7.1.2.

7.1.3.

7.1.4.

The safety-belt or restraint system shall bpisied to fit the dummy in
accordance with the manufacturer's instructions; tere are no
manufacturer’s instructions, the height adjustmsimall be set at middle
position; if this position is not available, thesition immediately below shall
be used.

Measurements to be made on the side impact dummy
The readings of the following measuring deviaee to be recorded.
Measurements in the head of the dummy

The resultant triaxial acceleration referring e head centre of gravity. The
head channel instrumentation shall comply with E387:1987 with:

CFC: 1000 Hz, and

CAC: 15049

Measurements in the thorax of the dummy

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

CAC: 60 mm

Measurements in the pelvis of the dummy

The pelvis force channel shall comply with ISO 84887
CFC: 1000 Hz

CAC: 15 kN

Measurements in the abdomen of the dummy

The abdomen force channels shall comply with 1898761987
CFC: 1000 Hz

CAC: 5kN
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Determination of performance data

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

1.

2.2.

Head performance criterion (HPC)

When head contact takes place, this performarterion is calculated for
the total duration between the initial contact dmel last instant of the final
contact.

HPC is the maximum value of the expression:

t, 2.5

— Iadt

2 1t,

(tz - tl)

Where a is the resultant acceleration at the eesftigravity of the head in
metres per second divided by 9.81 recorded versne &nd filtered at
channel frequency class 1000 Hzahd t are any two times between the
initial contact and the last instant of the finahtact.

Thorax performance criteria

Chest deflection: the peak chest deflectionthie maximum value of
deflection on any rib as determined by the thorepldcement transducers,
filtered at channel frequency class 180 Hz.

Viscous criterion: the peak viscous respoagbheé maximum value of VC on
any rib which is calculated from the instantanepuosduct of the relative

thorax compression related to the half thorax &edvelocity of compression
derived by differentiation of the compression,dfiéd at channel frequency
class 180 Hz. For the purposes of this calculatienstandard width of the
half thorax rib cage is 140 mm.

VC = max ld—D
0.14 dt

Where D (metres) = rib deflection
The calculation algorithm to be used is set outnimex 4, Appendix 2.
Abdomen protection criterion

The peak abdominal force is the maximum valuehef $sum of the three
forces measured by transducers mounted 39 mm bideveurface on the
crash side, CFC 600 Hz.

Pelvis performance criterion

The pubic symphisis peak force (PSPF) is the maxirforce measured by a
load cell at the pubic symphysis of the pelvigefiéd at channel frequency
class 600 Hz.
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The procedure for calculating the viscous criten
for EUROSID 1

The Viscous Criterion, VC, is calculated as tha@dantaneous product of the compression
and the rate of deflection of the rib. Both areidsdt from the measurement of rib
deflection. The rib deflection response is filtetette at Channel Frequency Class 180. The
compression at time (t) is calculated as the défledrom this filtered signal expressed as
the proportion of the half width of the EUROSID hest, measured at the metal ribs
(0.14 metres):

Dy

0.1<4

The rib deflection velocity at time (t) is calcuddtfrom the filtered deflection as:
_ 8[Duy) = Dyy| =[Pz = Diry)
Viy =
120t

where yis the deflection at time (t) in metres adids the time interval in secondsetween
the measurements of deflection. The maximum valuétshall be 1,25 x Ifseconds.

Cp =

This calculation procedure is shown diagrammatydadilow:

Measured Deflection
Do

Filter at CFC 180

Calculated Deflection Calculate Compression
Velocity: Vo Co

Calculate Viscous
Criterion at time (t)

(VC)p= V() . Cy

Determine the
Maximum value of VC
(VC) max= Max [(VC) (t)]
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Mobile deformable barrier characteristics

1.
1.1.

1.2.

1.3.

1.4.

1.5.

1.6.
1.7.

2.1.
2.1.1.

2.1.1.1.

2.1.1.2.

2.1.1.3.

2.1.2.

2.1.2.1.

2.1.2.2.

2.1.2.3.

Characteristics of the mobile deformable barrier

The mobile deformable barrier (MDB) includesttb an impactor and a
trolley.

The total mass shall be 950 + 20 kg.

The centre of gravity shall be situated in kegitudinal median vertical
plane within 10 mm, 1,000 + 30 mm behind the fraxlie and 500 + 30 mm
above the ground.

The distance between the front face of theaotgr and the centre of gravity
of the barrier shall be 2,000 £ 30 mm.

The ground clearance of the impactor shaB@#&+ 5 mm measured in static
conditions from the lower edge of the lower frotatp, before the impact.

The front and rear track width of the trolhall be 1,500 + 10 mm.
The wheelbase of the trolley shall be 3,00®+nm.
Characteristics of the impactor

The impactor consists of six single blocks of ahiom honeycomb, which
have been processed in order to give a progregsiveleasing level of force
with increasing deflection (see paragraph 2.1.pnFrand rear aluminium
plates are attached to the aluminium honeycomikbloc

Honeycomb blocks
Geometrical characteristics

The impactor consists of 6 joined zone®sghforms and positioning are
shown in Figures 1 and 2. The zones are defin@@@&< 5 mm x 250 £ 3 mm
in Figures 1 and 2. The 500 mm should be in theirdttion and the 250 mm
in the L direction of the aluminium honeycomb coustion (see Figure 3).

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

The blocks must be centred on the six galedined in Figure 1 and each
block (including incomplete cells) should cover qoetely the area defined
for each zone).

Pre-crush

The pre-crush shall be performed on thfase of the honeycomb to which
the front sheets are attached.

Blocks 1, 2 and 3 should be crushed by 2Gnm on the top surface prior to
testing to give a depth of 500 £ 2 mm (Figure 2).

Blocks 4, 5 and 6 should be crushed by 2Gnm on the top surface prior to
testing to give a depth of 440 £ 2 mm.
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2.1.3.
2.1.3.1.

2.1.3.2.
2.1.3.3.
2.1.3.4.

2.1.35.

2.1.4.
2.1.4.1.

2.1.4.2.

2.15.

2.151.

2.15.2.

2.15.21.

2.1.5.2.2.

2.1.5.2.3.

2.15.24.

2.153.

2.1.54.

2.155

2.1.5.6.

Material characteristics

The cell dimensions shall be 19 mm 10 pent for each block
(see Figure 4).

The cells must be made of 3003 aluminioimie upper row.
The cells must be made of 5052 aluminiainite lower row.

The aluminium honeycomb blocks should tmegssed such that the force
deflection-curve when statically crushed (accordimghe procedure defined
in paragraph 2.1.4.) is within the corridors detfirfer each of the six blocks
in Appendix 1 to this annex. Moreover, the procdsseneycomb material
used in the honeycomb blocks to be used for cortgtquthe barrier, should
be cleaned in order to remove any residue that heawe been produced
during the processing of the raw honeycomb material

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

Static tests

A sample taken from each batch of prockhseeycomb core shall be tested
according to the static test procedure describgaiagraph 5.

The force-compression for each block testhall lie within the force
deflection corridors defined in Appendix 1. Stdfiicce-deflection corridors
are defined for each block of the barrier.

Dynamic test

The dynamic deformation characteristickenvimpacted according to the
protocol described in paragraph 6.

Deviation from the limits of the force-tbefion corridors characterising the
rigidity of the impactor - as defined in Appendix thay be allowed provided
that:

The deviation occurs after the beginnaigthe impact and before the
deformation of the impactor is equal to 150 mm;

The deviation does not exceed 50 pet oérthe nearest instantaneous
prescribed limit of the corridor;

Each deflection corresponding to eachatien does not exceed 35 mm of
deflection, and the sum of these deflections doet exceed 70 mm
(see Appendix 2 to this annex);

The sum of energy derived from deviatingside the corridor does not
exceed 5 per cent of the gross energy for thakbloc

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

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

The rigidity of block 2 is such that itsde deflection curves fall between
corridors of Figure 2b.

The rigidity of block 4 is such that itsrde deflection curves fall between
corridors of Figure 2c.
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2.1.5.7. The force-deflection of the impactor astele 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 baagginst a dynamometric
wall at 35 + 0.5 km/h.

2.1.5.9. The dissipated enet@ggainst blocks 1 and 3 during the test shall haleip
9.5 + 2 kJ for these blocks.

2.1.5.10. The dissipated energy against blocksdS6aturing the test shall be equal to
3.5 + 1 kJ for these blocks.

2.1.5.11. The dissipated energy against block #4 sbaqual to 4 + 1 kJ.
2.1.5.12. The dissipated energy against block 2 kbaqual to 15 + 2 kJ.
2.1.5.13. The dissipated total energy during thasich shall be equal to 45 + 3 kJ.

2.1.5.14. The maximum impactor deformation from theint of first contact,
calculated from integration of the accelerometergcoreding to
paragraph 6.6.3., shall be equal to 330 £ 20 mm.

2.1.5.15. The final residual static impactor defation measured after the dynamic
test at level B (Figure 2) shall be equal to 31Q0imm.

2.2. Front plates

2.2.1. Geometrical characteristics

2.2.1.1. The front plates are 1,500 £ 1 mm wide 26@ + 1 mm high. The thickness
is 0.5 +0.06 mm.

2.2.1.2. When assembled the overall dimensionkevfrhpactor (defined in Figure 2)
shall be: 1,500 +2.5 mm wide and 500 + 2.5 mghhi

2.2.1.3. The upper edge of the lower front plate #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 fromrmatium of series AIMgto AlMgs
with elongatior® 12 per cent, and a UTS175 N/mni.

2.3. Back plate

2.3.1. Geometric characteristics

2.3.1.1. The geometric characteristics shall bemlieg to Figures 5 and 6.

2.3.2. Material characteristics

2.3.2.1. The back plate shall consist of a 3 mmalium sheet. The back plate shall

be manufactured from aluminium of series AIMg2 143 with a hardness
between 50 and 65 HBS. This plate shall be peddratith holes for
ventilation: the location, the diameter and pitoh shown in Figures 5 and 7.

The amounts of energy indicated are the amourgsefy dissipated by the system when the extent
to which the impactor is crushed is greatest.
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2.4,
2.4.1.

2.5.
2.5.1.

2.5.2.

2.5.3.

2.5.3.1.

2.5.3.2.

2.6.
2.6.1.

2.7.
2.7.1.

3.2.
3.2.1.
3.2.2.

3.2.3.
3.2.4.
3.2.5.

Location of the honeycomb blocks

The honeycomb blocks shall be centred orpéréorated zone of the back
plate (Figure 5).

Bonding

For both the front and the back plates, aimam of 0.5 kg/ri shall be
applied evenly directly over the surface of thenfrplate, giving a maximum
film thickness of 0.5 mm. The adhesive to be usedughout should be a
two-part polyurethane {such as Ciba Geigy XB509(#&in with XB5304
hardener} or equivalent.

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

Bonding strength tests:

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

The test piece should be 100 mm x 100 amd, 15 mm deep, bonded to a
sample of the ventilated back plate material. Theelycomb 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 bdmuiewithout pre-crushing.

Traceability

Impactors shall carry consecutive serial Imens which are stamped, etched
or otherwise permanently attached, from which thtehes for the individual
blocks and the date of manufacture can be establish

Impactor attachment

The fitting on the trolley must be accordtogrigure 8. The fitting will use
six M8 bolts, and nothing shall be larger thandimensions of the barrier in
front of the wheels of the trolley. Appropriate espes must be used between
the lower back plate flange and the trolley faceoid bowing of the back
plate when the attachment bolts are tightened.

Ventilation System

The interface between the trolley and theiladittn system should be solid,
rigid and flat. The ventilation device is part dfettrolley and not of the
impactor as supplied by the manufacturer. Geonatabaracteristics of the
ventilation device shall be according to Figure 9.

Ventilation device mounting procedure.
Mount the ventilation device to the froratgl of the trolley;

Ensure that a 0.5 mm thick gauge cannoh&erted between the ventilation
device and the trolley face at any point. If thisra gap greater than 0.5 mm,
the ventilation frame will need to be replaced djuated to fit without a gap
of > 0.5 mm.

Dismount the ventilation device from thentrof the trolley;
Fix a 1.0 mm thick layer of cork to the frdace of the trolley;

Re-mount the ventilation device to the frofitthe trolley and tighten to
exclude air gaps.
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4.1.

4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

4.1.6.

4.2
4.3.

4.4.

4.4.1.

4.4.2.

4.43.

Conformity of production

The conformity of production procedures shall compith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/M&vV.2), with
the following requirements:

The manufacturer shall be responsible for ¢baformity of production
procedures and for that purpose must in particular:

Ensure the existence of effective procedwesthat the quality of the
products can be inspected;

Have access to the testing equipment netméuspect the conformity of
each product;

Ensure that the test results are recorded that the documents remain
available for a time period of 10 years after #stg;

Demonstrate that the samples tested are liablee measure of the
performance of the batch (examples of sampling austlaccording to batch
production are given below).

Analyse results of tests in order to veafyd ensure the stability of the
barrier characteristics, making allowance for uisgs of an industrial
production, such as temperature, raw materialsitguéime of immersion in
chemical, chemical concentration, neutralisatiar) ehd the control of the
processed material in order to remove any resichra the processing.

Ensure that any set of samples or test piggeing evidence of non-
conformity gives rise to a further sampling and.tédl the necessary steps
must be taken to restore conformity of the corresipay production.

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

Minimum conditions for the control of produwsii the holder of an
agreement will ensure the control of conformityldeling the methods
hereunder described.

Examples of sampling according to batch

If several examples of one block type amstrocted from one original block
of aluminium honeycomb and are all treated in thene treatment bath
(parallel production), one of these examples cdilcchosen as the sample,
provided care is taken to ensure that the treatnseavenly applied to all
blocks. If not, it may be necessary to select nioa@ one sample.

If a limited number of similar blocks (sdyde to twenty) are treated in the
same bath (serial production), then the first asd block treated in a batch,
all of which are constructed from the same origibldck of aluminium
honeycomb, should be taken as representative samipléhe first sample
complies with the requirements but the last dodsihoay be necessary to
take further samples from earlier in the productionil a sample that does
comply is found. Only the blocks between these dasnmshould be
considered to be approved.

Once experience is gained with the consigtefi production control, it may
be possible to combine both sampling approacheshaomore than one
groups of parallel production can be considerecbéoa batch provided
samples from the first and last production groupsly.
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5.2.

5.3.

5.4,

5.5.

5.6.

6.1.
6.1.1.

6.1.1.1.

6.1.2.

6.1.2.1.

6.1.2.2.

6.1.2.3.

6.1.2.4.

Static tests

One or more samples (according to the bat¢hadgtaken from each batch
of processed honeycomb core shall be tested, angalthe following test
procedure:

The sample size of the aluminium honeycomisfatic tests shall be the size
of a normal block of the impactor, that is to s&9 Znm x 500 mm x 440 mm
for top row and 250 mm x 500 mm x 500 mm for th&doo row.

The samples should be compressed between anallgd loading plates
which are at least 20 mm larger that the blocksezstion.

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

The data acquisition for static compressicallde sampled at a minimum
of 5 Hz.

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

Dynamic tests

For every 100 barrier faces produced, the manufactshall make one
dynamic test against a dynamometric wall suppobted fixed rigid barrier,
according to the method described below.

Installation
Testing ground

The test area shall be large enough tonatwdate the run-up-track of the
mobile deformable barrier, the rigid barrier ane ttechnical equipment
necessary for the test. The last part of the trémkat least 5 metres before
the rigid barrier, shall be horizontal, flat andamth.

Fixed rigid barrier and dynamometric wall

The rigid wall shall consist of a block winforced concrete not less
than 3 metres wide and not less than 1.5 metrds Hige thickness of the
rigid wall shall be such that it weighs at leastt@@nes.

The front face shall be vertical, perpeuldir to the axis of the run-up-tack
and equipped with six load cell plates, each capablmeasuring the total

load on the appropriate block of the mobile defdslmabarrier impactor at

the moment of impact. The load cell impact plagaasentres shall align with
those of the six impact zones of the mobile defdrmdarrier face. Their

edges shall clear adjacent areas by 20 mm suchwithin the tolerance of

impact alignment of the MDB, the impact zones wik contact the adjacent
impact plate areas. Cell mounting and plate susfatell be in accordance
with the requirements set out in the annex to stecht50 6487:1987.

Surface protection, comprising a plywoadef (thickness: 12 +1 mm), is
added to each load cell plate such that it shalldegrade the transducer
responses.

The rigid wall shall be either anchoredhi@ ground or placed on the ground
with, if necessary, additional arresting devicedinut its deflection. A rigid
wall (to which the load cells are attached) hawdiféerent characteristics but
giving results that are at least equally conclusiagy be used.
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6.2.

6.3.
6.3.1.

6.3.2.

6.3.3.

6.3.3.1.

6.3.3.2.

6.3.3.3.

6.3.3.4.

6.4.
6.4.1.

6.5.
6.5.1.

6.5.2.

6.6.
6.6.1.

Propulsion of the mobile deformable barrier

At the moment of impact the mobile deformable iearshall no longer be
subject to the action of any additional steeringorpelling device. It shall
reach the obstacle on a course perpendicular tofrtm surface of the
dynamometric wall. Impact alignment shall be actauta within 10 mm.

Measuring instruments
Speed

The impact speed shall be 8®.5 km/h the instrument used to record the
speed on impact shall be accurate to within 0.tqrer

Loads

Measuring instruments shall meet the specificatioret forth in
ISO 6487:1987

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

Acceleration

The acceleration in the longitudinal dil@n shall be measured at three
separate positions on the trolley, one centrally @me at each side, at places
not subject to bending.

The central accelerometer shall be locaidiin 500 mm of the location of
the centre of gravity of the MDB and shall lie ivexrtical longitudinal plane
which is within £10 mm of the centre of gravitythie MDB.

The side accelerometers shall be atdhee sheight as each other £10 mm
and at the same distance from the front surfackeoMDB +20 mm

The instrumentation shall comply with 16487:1987 with the following
specifications:

CFC 1,000 Hz (before integration)
CAC50¢g
General specifications of barrier

The individual characteristics of each learshall comply with paragraph 1.
of this annex and shall be recorded.

General specifications of the impactor

The suitability of an impactor as regards dignamic test requirements shall
be confirmed when the outputs from the six load pkltes each produce
signals complying with the requirements indicatethis annex.

Impactors shall carry consecutive serial Imers which are stamped, etched
or otherwise permanently attached, from which thteles for the individual
blocks and the date of manufacture can be establish

Data processing procedure

Raw data: At time T =yTall offsets should be removed from the data. The
method by which offsets are removed shall be reznbid the test report.



E/ECE/324/Rev.1/Add.94/Rev.1
E/ECE/TRANS/505/Rev.1/Add.94/Rev.1
Annex 5

6.6.2.
6.6.2.1.
6.6.2.2.

6.6.2.3.

6.6.2.4.
6.6.3.
6.6.3.1.

6.6.3.2.
6.6.3.2.1.
6.6.3.2.2.
6.6.3.3.

6.6.3.4.

6.6.3.5.

6.6.3.6.

6.6.3.7.

6.6.3.8.

Filtering
The raw data will be filtered prior tapessing/calculations.

Accelerometer data for integration wille bfitered to CFC 180,
ISO 6487:1987.

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

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

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

The initial conditions for deflection are
Velocity = impact velocity (from speedasuring device).
Deflecton =0

The deflection at the left hand side, -tiid and right hand side of the
mobile deformable barrier will be plotted with respto time.

The maximum deflection calculated fromhea€ the three accelerometers
should be within 10 mm. If it is not the case, thbe outlier should be
removed and difference between the deflection &atied from the remaining
two accelerometers checked to ensure that it isinvit0 mm.

If the deflections as measured by thehaftd side, right hand side and mid-
line accelerometers are within 10 mm, then the naeaeleration of the three
accelerometers should be used to calculate thedliefh of the barrier face.

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

If the deflections calculated from alleraccelerometers (left hand side,
right hand side and mid-line) are NOT within therith requirement, then
the raw data should be reviewed to determine thesesa of such large
variation. In this case the individual test housél wetermine which
accelerometer data should be used to determinelendbformable barrier
deflection or whether none of the accelerometedings can be used, in
which case, the certification test must be repeaiefdlll explanation should
be given in the test report.

The mean deflection-time data will be coradl with the load cell wall
force-time data to generate the force-deflecticult€for each block.
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6.6.4.

6.6.5.
6.6.5.1.

6.6.5.2.

Calculation of energy

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

Eﬂ = J.ttl Fﬂ 'dSmean

Where:

to is the time of first contact,

ty is the time where the trolley comes to restyileere u = 0,

S is the deflection of the trolley deformable elemeatculate

according to paragraph 6.6.3.
Verification of dynamic force data

Compare the total impulse, |, calculatednfthe integration of the total force
over the period of contact, with the momentum cleangver that
period (M*V).

Compare the total energy change to thegehan kinetic energy of the MDB,
given by:

_ 1y 2
Ex =2 MV,

Where Vis the impact velocity anil the whole mass of the MDB

If the momentum change (W) is not equal to the total impulse
() £5 per cent, or if the total energy absorb&dH,) is not equal to the
kinetic energy, kE+5 per cent, then the test data must be examioed
determine the cause of this error.
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Figure 1
Design of impactof
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1500 + 2.5
Figure 2
Impact Top
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(including the front plate but not the back plate)

2 All dimensions are in mm. The tolerances on teedsins of the blocks allow for the difficulties o
measuring cut aluminium honeycomb. The toleranctheroverall dimension of the impactor is less
than that for the individual blocks since the harmyb blocks can be adjusted, with overlap if
necessary, to maintain a more closely defined itfa@e dimension.
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Figure 3
Aluminium Honeycomb Orientation

Direction L

Direction W

<
Expansion direction of the Aluminium honeycomb

Figure 4
Dimension of Aluminium Honeycomb Cells

19 mMm 1.9 mm
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Figure 5
Design of the back plate
P 1500+ 1 mn .
A
A
=
£ £
— o
& 3
(L?‘) Al
v
v

Front View

Figure 6

Attachment of backplate to ventillation device androlley face plate

Ventilation
device N Front plate of trolley
514 +1 mm
Cork gasket Side View
Spacer

47



E/ECE/324/Rev.1/Add.94/Rev.2
E/ECE/TRANS/505/Rev.1/Add.94/Rev.2
Annex 5

Figure 7
Staggered pitch for the back plate ventilation hole

12 mm +0,2

0 8 mm +0,2
Top and bottom back plate flanges
150 +1 mm 600 +1 mm 600 +1 mm
<+——r< P >

) ) )

28 +1 mm

I >17 mm

f R 5mm

Note The attachment holes in the bottom flange maggEned to slots, as shown below,
for ease of attachment provided sufficient grip bardeveloped to avoid detachment
during the whole impact test.

Figure 8

150 imm  600_imm 600_Amm Barrier side

Trolley side

Bottorr
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Figure 9
Ventilatioin frame
The ventilation device is a structure made of depthat is 5 mm thick and 20 mm wide.
Only the vertical plates are perforated with nine® holes in order to let air circulate
horizontally.
1500+ 2.5mm
< >
e A 0 O H J @
E I [ 2 50mm
o between
:5 71 2 plates
3 // “ol [« |
\/ | AR | d 0
«—> «—>
250 mm 50 mm 250 mm 250 mmb0
Plates (50*50*4 mm) to fixe Thickness: 20 mm
the device on trolley by M8
SCrews. Front View
MR
Section hll O 8mm
Lateral view of vertical struts

Side View
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Force-deflection curves for static tests

Figure 1la
Blocks 1 & 3
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Deflection (cm)

Figure 1b
Block 2
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Figure 1c
Bock 4
25 1
21
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17
15
Z
10
24
5 ]
3
0
0 2 5 10 15 20 25 30
Deflection (cm)
Figure 1d
Blocks 5 & 6
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Force-deflection curves for dynamic tests

Figure 2a
Blocks 1 & 3
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Figure 2b
Block 2
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Figure 2c
Block 4
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Figure 2d
Blocks 5 & 6
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Figure 2e
Blocks total
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Examination of the mobile deformable barrier

1.

2.2,

2.2.1.

2.2.2.

4.2.

Scope

This appendix contains a prescription for the eration of the mobile
deformable barrier. The test authority is respdasifor the mobile
deformable barrier meeting the specifications usiagtest against a
dynamometric wall supported by a fixed rigid barrie

Installation
Testing ground

The test area shall be large enough to accommadateun-up track of the
mobile deformable barrier, the rigid barrier ane ttechnical equipment
necessary for the test. The last part of the trémkat least 5 m before the
rigid barrier, shall be horizontal, flat and smaoth

Fixed rigid barrier and dynamometric wall

The rigid barrier shall consist of a block reinforced concrete not less
than 3 m wide in front and not less than 1.5 m hilgie thickness of the rigid
barrier shall be such that it weighs at least 7hés. The front face shall be
vertical, perpendicular to the axis of the run-tgck and covered with load
cells capable of measuring the total load on eaddtkbof the mobile
deformable barrier impactor at the moment of impa@be impact plate area
centres shall align with those of the chosen motddrmable barrier; their
edges shall clear adjacent areas by 20 mm. Celhtimguand plate surfaces
shall be in accordance with the requirements sett iouthe annex
to 1ISO 6487:1987. In cases where surface protediiomdded, it shall not
degrade the transducer responses.

The rigid barrier shall be either anchoredhe ground or placed on the
ground with, if necessary, additional arresting idey to limit its
displacement. A rigid barrier with load cells hayidifferent characteristics
but giving results that are at least equally cosigkimay be used.

Propulsion of the mobile deformable barrier

At the moment of impact the mobile deformable iearshall no longer be
subject to the action of any additional steeringprpelling device. It shall
reach the obstacle on a course perpendicular taedhision barrier. Impact
alignment shall be accurate to within 10 mm.

Measuring instruments
Speed

The impact speed shall be 35 + 2 -2 km/h. Theunstnt used to record the
speed on impact shall be accurate to within onegst.

Loads

Measuring instruments shall meet the specificatioret forth in
ISO 6487:1987

CFC for all blocks = 60Hz
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4.3.

6.2.

CAC for blocks 1 and 3 =120 kN
CAC for blocks 4,5and 6 = 60 kN
CAC for block 2 = 140 kN

Acceleration

The acceleration in the longitudinal directionlsba measured at a place not
subject to bending. The instrumentation shall cgmpith 1SO 6487:1987
with the following specifications:

CFC 1000 Hz (before integration)
CFC 60 Hz (after integration)
CAC50g

General specification of barrier

The individual characteristics of each barskall comply with paragraph 1
of Annex 5 and shall be recorded.

General specification of the impactor type

The suitability of an impactor type shall lmmfirmed when the outputs from
the six load cells each produce signals complyinth whe requirements
indicated in Annex 5, paragraph 2.2. to this Retijutawhen recorded.

Impactors shall carry consecutive serial nusbiecluding the date of
manufacture.
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Technical description of the side impact dummy

1. General

1.1. The side impact dummy prescribed in this Ratguh, including the
instrumentation and calibration, is described iohtécal drawings and a
user's manual

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

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

2. Construction

2.1 For an overview of the side impact dummy sgerg 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 Figuséthis annex.

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

2.2.3. At the head-neck interface a load cell regriaent 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 Figuoé this annex.

2.3.2. The neck consists of a head-neck interfaeeep a neck-thorax interface

piece and a central section that links the tworfates to one another.

2.3.3. The head-neck interface piece (part No.&a) the neck-thorax interface
piece (part No. 2c) both consist of two aluminiuiekd linked together by
means of a half spherical screw and eight rubb#eisu

2.3.4. The cylindrical central section (part No) Bomade of rubber. At both sides
an aluminium disk of the interface pieces is modlaethe rubber part.

2.3.5. The neck is mounted on the neck-bracketwshas part No. 2d in Figure 1
of this annex. This bracket can optionally be repthwith a lower neck load-
cell.

The dummy is corresponding with the specificatibthe ES-2 dummy. The number of the table of
contents of the technical drawing is: No. E-AA-DRM'G-LIST-7-25-032 dated on 25 July 2003.
The complete set of ES-2 technical drawings andE®& User Manual are deposited with the United
Nations Economic Commission for Europe (UNECE), Ralais Nations, Geneva, Switzerland and
may be consulted on request at the secretariat.
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2.3.6.

2.4,

2.4.1.
2.4.2.
2.4.3.

2.4.4.

2.4.5.

2.5.

2.5.1.
2.5.2.

2.5.3.

2.54.
2.55.

2.5.6.

2.5.7.

2.5.8.
2.5.9.

2.6.

2.6.1.
2.6.2.

The angle between the two faces of the beakket is 25°. Because the
shoulder block is inclined 5° backwards, the résglangle between the neck
and torso is 20°.

Shoulder
The shoulder is shown as part No. 3 in Eduof this annex.
The shoulder consists of a shoulder boxctaxcles and a shoulder foam cap.

The shoulder block (part No. 3a) consistammfaluminium spacer block, an
aluminium plate on top and an aluminium plate om tlettom of the spacer
block. Both plates are covered with a polytetrafibeen (PTFE)-coating.

The clavicles (part No. 3b), made of caslyyethane (PU)-resin, are
designed to evolve over the spacer block. The diewiare held back in their
neutral position by two elastic cords (part No. @tlich are clamped to the
rear of the shoulder box. The outer edge of badlvicles accommodates a
design allowing for standard arm positions.

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

Thorax
The thorax is shown as part No. 4 in Fidufethis annex.

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

The thoracic spine box (part No. 4a) is mafisteel. On the rear surface a
steel spacer and curved, polyurethane (PU)-resagk Iplate is mounted
(part No. 4b).

The top surface of the thoracic spine bardbned 5° backwards.

At the lower side of the spine box a T1Alecall or load cell replacement
(part No. 4j) is mounted.

A rib module (part No. 4c) consists of aektéb bow covered by a flesh-
simulating open-cell polyurethane (PU) foam (pad. Md), a linear guide
system assembly (part No. 4e) linking the rib apihes box together, a
hydraulic damper (part No. 4f) and a stiff dampgmirgy (part No. 4g).

The linear guide system (part No. 4e) allthes sensitive rib side of the rib
bow (part No. 4d) to deflect with respect to thinepbox (part No. 4a) and
the non sensitive side. The guide system assembly ugppgd with linear
needle bearings.

A tuning spring is located in the guide egstassembly (part No. 4h).

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

Arms
The arms are shown as part No. 5 in Figwkthis annex.

The arms have a plastic skeleton covereda kpolyurethane (PU) flesh
representation with a polyvinylchloride (PVC) skifrhe flesh representation
consists of a highdensity polyurethane (PU) mowdipper part and a
polyurethane (PU) foam lower part.
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2.6.3.

2.6.4.

2.7.

2.7.1.
2.7.2.

2.8.

2.8.1.
2.8.2.
2.8.3.

2.8.4.

2.8.5.

2.9.

29.1.
2.9.2.

2.9.3.

294,
2.9.5.

2.9.6.

2.9.7.

The shoulder-arm joint allows for discretenapositions at 0, 40 and
90° setting with respect to the torso axis.

The shoulder-arm joint allows for a flexiextension rotation only.
Lumbar spine
The lumbar spine is shown as part No. ddaré 1 of this annex.

The lumbar spine consists of a solid ruldyéinder with two steel interface
plates at each end, and a steel cable inside timeley.

Abdomen
The abdomen is shown as part No. 7 in Figjuwkthis annex.
The abdomen consists of a rigid central gagta foam covering.

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

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

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

Pelvis
The pelvis is shown as part No. 8 in Figurd this annex.

The pelvis consists of a sacrum block, thaciwings, two hip joints
assemblies and a flesh simulating foam covering.

The sacrum (part No. 8a) consists of a massd metal block and a metal
plate mounted on top of this block. In the aft sidehe block is a cavity to
facilitate the application of instrumentation.

The iliac wings (part No. 8b) are made dfprethane (PU)-resin.

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

The flesh system (part No. 8d) is made golvinlychloride (PVC) skin

filled with polyurethane (PU) foam. At the H-poitdcation the skin is

replaced by open-cell polyurethane (PU) foam bigest No. 8e), backed up
with a steel plate fixed on the iliac wing by aneagupport going through the
ball joint.

The iliac wings are attached to the sacrlonkbat the aft side and linked
together at the pubic symphysis location by a foraesducer (part No. 8f) or
a replacement transducer
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2.10.
2.11.

2.11.1.

2.11.2.

2.11.3.

2.12.

2.12.1.
2.12.2.

Legs
The legs are shown as part No. 9 in Figurethis annex.

The legs consist of a metal skeleton caveby a flesh-stimulating
polyurethane (PU) foam with a polyvinlychloride ()/skin.

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

The knee and ankle joint allow for a fleM@xtension rotation only.
Suit
The suit is not shown in Figure 1 of thisex.

The suit is made of rubber and covers ltbelgers, thorax, upper part of the
arms, the abdomen and lumbar spine, the uppepptré pelvis.
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Figure 1
Construction of side impact dummy

Side View Front View

3a

Top View

Front View

3 Side View

8f Front View 8a

8d

8c
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Table 1
Side Impact Dummy Components (See Figure 1)
Part No. Description Number
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 kbox 1
3b Clavicles 2
3c Elastic cord 2
3d Shoulder foam cap 1
4 Thorax 1
4a Thoracic spine 1
4b Back plate (curved) 1
4c Rib module 3
4d Rib bow covered with flesh 3
4e 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
Arm 2
Lumbar spine
Abdomen
7a Central casting 1
7b Flesh covering
7c Force transducer 3
8 Pelvis 1
8a Sacrum block 1
8b lliac wings 2
8c Hip joint assembly 2
8d Flesh covering 1
8e H-point foam block 2
8f Force transducer or replacement 1
9 Leg 2
10 Suit
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3.1.

3.1.1.

3.1.2.

3.1.3.

3.2.

3.2.1.
3.2.2.

3.3.

3.3.1.

3.4.

3.4.1.

3.4.2.

3.4.3.

3.4.4.

3.4.5.

3.5.

3.5.1.

3.5.2.

3.5.3.

3.5.4.

4.1.

4.1.1.

Assembly of the dummy
Head-neck

The required torque on the half-sphericedws for assembly of the neck is
10 Nm.

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

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

Neck-shoulder-thorax
The neck-bracket is mounted to the shoulttark by four screws.

The shoulder-block is mounted to the topgaser of the thoracic spine box by
three screws.

Shoulder-arm

The arms are mounted to the shoulder ckwibly means of a screw and an
axial bearing. The screw shall be tightened toiokddl - 2 g holding force of
the arm on its pivot.

Thorax-lumbar spine-abdomen

The mounting direction of rib modules in therax shall be adapted to the
required impact side.

A lumbar spine adapter is mounted to the Td&d cell or load cell
replacement at the lower part of the thoracic spyénvo screws.

The lumbar spine adapter is mounted todheof the lumbar spine with four
Screws.

The mounting flange of the central abdom@aating is clamped between the
lumbar spine adapter and the lumbar spine top.plate

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

Lumbar spine-pelvis-legs

The lumbar spine is mounted to the sacruokitover plate by three screws.
In case of using the lower lumbar spine load arlffscrews are used.

The lumbar spine bottom plate is mountethéosacrum block of the pelvis
by three screws.

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

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

Main characteristics
Mass

The masses of the main dummy componentprasented in table 2 of this
annex.
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Table 2
Dummy Component Masses
Component Mass Tolerance
(body part) (kg) +(kg) | Principle contents
Head 4.0 0.2 Complete head assembly includingxtela
accelerometer and upper neck load cell| or
replacement
Neck 1.0 0.05 Neck, not including neck bracket
Thorax 22.4 1.0 Neck bracket, shoulder cap, shoside
assembly, 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, abdominal force
transducers, 2/3 of suit
Arm (each) 1.3 0.1 Upper arm, including arm positg 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 mounglage,
hip ball joints, upper femur brackets, iliac
wings, pubic force transducer, pelvis flesh
covering, 1/3 of suit
Leg (each) 12.7 0.6 Foot, lower and upper leg éshfas far as
junction with upper femur (each)
Total dummy 72.0 1.2

4.2
4.2.1.

Principal dimensions

based on Figure 2 of this annex, are given in taldéthis annex.

The dimensions are measured without suit

The principal dimensions of the side impdetmy (including the suit),
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Figure 2
Measurements for principal dummy dimensions
(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 3275

9 Abdomen width 2905
10 Pelvis width 3555
11 Head depth 2015
12 Thorax depth 276 £5
13 Abdomen depth 199 +5
14 Pelvis depth 2405
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 impactkdnmy parts should be
certified on the left hand side or right hand side.

5.1.2. The configurations of the dummy with regatmishe mounting direction of
the rib modules and the location of the abdominatd transducers shall be
adapted to the required impact side.

5.2. Instrumentation

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

5.2.2. All instrumentation channels shall complghniSO 6487:2000 or SAE J211
(March 1995) data channel recording specification.

5.2.3. The minimum number of channels requiredtopy with this regulation is ten:
Head accelerations (3),

Thorax rib displacements (3),
Abdomen loads (3); and
Pubic symphysis load (1).
5.2.4. Additionally a number of optional instrumaimn channels (38) are

available:

Upper neck loads (6),
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5.3.

5.3.1.

5.4.

54.1.

5.4.2.

5.4.3.

54.4.

5.4.5.

5.4.6.

5.5.

5.5.1.

5.5.2.

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 ardiopally available:
Thorax rotations (2); and

Pelvis rotations (2)

Visual check

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

General test set-up

Figure 3 of this annex shows the test sefbugll certification tests on the
side impact dummy.

The certification test set-up arrangements tasting procedures shall be in
accordance with the specification and requiremerfitshe documentation
specified in paragraph 1.3.

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

The tests on the shoulder, abdomen and spelré performed with the
complete dummy (without suit, shoes and underwdar)these tests the
dummy is seated on a flat surface with two sheétess than or equal
to 2 mm thick polytetrafluoretheen (PTFE), placedween the dummy and
the flat surface.

All parts to be certified should be kepthe test room for a period of at least
four hours at a temperature between and includi@gadd 22 °C and a
relative humidity between and including 10 and 70 per ceiotrfto a test.

The time between two certification tests tba same part should be at
least 30 minutes.

Head

The head sub assembly, including the uppek itbad cell replacement, is
certified in a drop test from 200 + 1 mm ontoat fligid impact surface.

The angle between the impact surface andhtiesagittal plane of the head
is 35 £+ 1° allowing an impact to the upper parttef head side (this can be
realised with a sling harness or a head drop stjpacket with a mass
of 0.075 + 0.005 kg.).
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5.5.3. The peak resultant head acceleration, diterusing SO 6487:2000
CFC 1000, should be between and including 100 gl&0dy.

5.5.4. The head performance can be adjusted to theeatequirement by altering
the friction characteristics of the skin-skull irfeece (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 nexlinib a special certification
head-form with a mass of 3.9 + 0.05 kg (see Figdirewith the help of
a 12 mm thick interface plate with a mass of 0.208.05 kg.

5.6.2. The head-form and neck are mounted upsiderdo the bottom of a neck-
pendulun allowing a lateral motion of the system.

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

5.6.4. The neck-pendulum should be allowed toffaltly from a height chosen to
achieve an impact velocity of 3.4 +0.1 m/s measuad the pendulum
accelerometer location.

5.6.5. The neck-pendulum is decelerated from impabcity to zero by an
appropriate devide as described in the neck pendulum specification
(see Figure 5), resulting in a velocity changenetihistory inside the corridor
specified in Figure 7 and Tableof this annex. All channels have to be
recorded according to the 1SO 6487:2000 or SAE JMdrch 1995) data
channel recording specification and filtered digjtaising ISO 6487:2000
CFC 180 or SAE J211:1995 CFC 180. The pendulumleiet®on has to be
filtered using ISO 6487:2000 CFC 60 OR SAE J211516¢C 60.

Table 4

Pendulum Velocity Change - Time Corridor for Neck 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 0.002% -0.37b

0.014 -3.2 0.0135 -3.7
0.017 -3.7

5.6.6. The maximum head-form flexion angle relatite the pendulum
(Angle WA + doC in Figure 6) should be between and including 49.0
and 59.0 degrees and should occur between andlingl64.0 and 66.0 ms.

5.6.7. The maximum head-form centre of gravity kiepments measured in

angle @A and ®B (see Figure 6) should be: Fore pendulum basesalhigl
between and including 32.0 and 37.0° occurring betwand including 53.0
and 63.0 m/s and aft pendulum base angleB dbetween and
including 0.81*(angle @A) +1.75 and 0.81*(angle 6&\) +4.25° occurring
between and including 54.0 and 64.0 m/s.
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5.6.8. The neck performance can be adjusted bpcg 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 and

including 27.5 and 32.5 N applied in a forward diien 4 £ 1 mm from the
outer edge of the clavicle in the same plane asclingicle movement, is
required to move the clavicle forward.

5.7.2. The dummy is seated on a flat, horizonigid surface with no back support.
The thorax is positioned vertically and the armeusth be set at an angle
of 40 + 2° forward to the vertical. The legs areifioned horizontally.

5.7.3. The impactor is a pendulum with a mass aft 230.2 kg and diameter
of 152.4 + 0.25 mm with an edge radius of 12.7°mifhe impactor is
suspended from rigid hinges by four wires with tbentre line of the
impactor at least 3.5 m below the rigid hinges Seere 4).

5.7.4. The impactor is equipped with an acceleremsénsitive 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 Hreerior-posterior axis of the
dummy and the axis of the impactor coincides whth &xis of the upper arm
pivot.

5.7.7. The peak acceleration of the impactor, réle using ISO 6487:2000
CFC 180, should be between and including 7.5 and 4.0

5.8. Arms

5.8.1. No dynamic certification procedure is dedifier the arms.

5.9. Thorax

5.9.1. Each rib module is certified separately.

5.9.2. The rib module is positioned vertically im@p test rig and the rib cylinder

is clamped rigidly onto the rig.

5.9.3. The impactor is a free fall mass of 7.78@310kg with a flat face and a
diameter of 150 +2 mm.

5.9.4. The centre line of the impactor should bignald with the centre line of the
rib’s guide system.

5.9.5. The impact severity is specified by the dnefghts 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 apphid an accuracy of 1 per
cent.

5.9.6. The rib displacement should be measuredinfiiance using the rib’'s own
displacement transducer.

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

Pendulum corresponding with American Code of FédRegulation 49 CFR Chapter V
Part 572.36(a) (10-1-00 Edition) (See also Figyre 4
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5.9.8.

Table 5

The performance of the rib module can beistdfl by replacing the tuning
spring inside the cylinder with one of a differstiffness.

Requirements for Full Rib Module Certification

Minimum Maximum

Drop height Displacement Displacement

Test sequence (accuracy 1%)(mm (mm) (mm)
1 815 46.0 51.0
2 204 23.5 27.5
3 459 36.0 40.0

5.10. Lumbar spine

5.10.1. The lumbar spine is mounted to the spexgdification head-form with a
mass of 3.9 = 0.05 kg (see Figure 6), with the loéla 12 mm thick interface
plate with a mass of 0.205 + 0.05 kg.

5.10.2. The head-form and lumbar spine are mowmsitie-down to the bottom of a
neck-penduluallowing a lateral motion of the system.

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

5.10.4. The neck-pendulum should be allowed toffakly from a height chosen to
achieve an impact velocity of 6.05% 0.1 m/s meaduat the pendulum
accelerometer location.

5.10.5. The neck-pendulum is decelerated from imnpedocity to zero by an
appropriate deviée as described in the neck pendulum specificatzee (
Figure 5), resulting in a velocity change - timetbiy inside the corridor
specified in Figure 8 and Table 6 of this annex. &lannels have to be
recorded according to the 1ISO 6487-2000 or SAE J&ldrch 1995) data
channel recording specification and filtered difjtausing 1SO 6487:2000
CFC 180 or SAE J211:1995 CFC 180. The pendulumleet®n has to be
filtered using ISO 6487:2000 CFC 60 or SAE J211518%C 60.

Table 6

Pendulum Velocity Change - Time Corridor for Lumbar Spine Certification Test

Upper Boundary

Time[$] Velocity [m/s] rower I?r?;]qr]edér]y Velocitym/s]

0.001 0.0 0 -0.05

0.0037 -0.2397 0.002y -0.425

0.027 -5.8 0.0245 -6.5
0.03 -6.5
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5.10.7.

5.10.8.

5.11.

5.11.1.

5.11.2.

5.11.3.

5.11.4.

5.11.5.

5.11.6.

5.11.7.

5.11.8.

5.12.

The maximum head-form flexion angle relative te gendulum (Angle @A
+ doC in Figure 6)) should be between and including04&nd 55.0° and
should occur between and including 39.0 and 530 m/

The maximum head-form centre of gravitypllisements measured in
angle @A and ®B (see Figure 6) should be: Fore pendulum basesabhigl
between and including 31.0 and 35.0° occurring betwand including 44.0
and 52.0 m/s and aft pendulum base angleB dbetween and
including 0.8*(angle @A) + 2.00 and 0.8* (anglebd\) + 4.50° occurring
between and including 44.0 and 52.0 m/s.

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

Abdomen

The dummy is seated on a flat, horizonigil] surface with no back support.
The thorax is positioned vertically, while the ararsd legs are positioned
horizontally.

The impactor is a pendulum with a mass &#t2 0.2 kg and diameter
of 152.4 +0.25 mm with an edge radius of 12.7'mifhe impactor is
suspended from rigid hinges by eight wires with tentre line of the
impactor at least 3.5 m below the rigid hinges (Sie@re 4).

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

The pendulum is equipped with a horizoritim rest" impactor face
of 1.0 £ 0.01 kg. The total mass of the impactothwihe arm rest face
is 24.4 £ 0.21 kg. The rigid "arm rest" is 70 = nnhigh, 150 + 1 mm wide
and should be allowed to penetrate at least 60 mimmthe abdomen. The
centreline of the pendulum coincides with the aepfrthe "arm rest".

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

The impact direction is perpendicular te #nterior-posterior axis of the
dummy and the axis of the impactor is aligned lith centre of the middle
abdominal force transducer.

The peak force of the impactor, obtainemnfrthe impactor acceleration
filered using [1SO 6487:2000 CFC 180 and multipliedy the
impactor/armrest mass, should be between and iimgjut0 and 4.8 kN, and
occur between and including 10.6 and 13.0 m/s.

The force-time histories measured by theetlabdominal force transducers
must be summed and filtered using 1SO 6487:2000 6B The peak force
of this sum should be between and including 2.2 aridkN, and occur
between and including 10.0 and 12.3 m/s.

Pelvis

Pendulum corresponding with American Code of FédRegulation 49 CFR Chapter V
Part 572.36(a) (10-1-00 Edition) (See also Figyre 4
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5.12.1.

5.12.2.

5.12.3.

5.12.4.

5.12.5.

5.12.6.

5.12.7.

5.13.
5.13.1.

72

The dummy is seated on a flat, horizonigil] surface with no back support.
The thorax is positioned vertically while the arasd legs are positioned
horizontally.

The impactor is a pendulum with a mass 2t 2 0.2 kg and diameter
of 152.4 + 0.25 mm with an edge radius of 12.78mithe impactor is
suspended from rigid hinges by eight wires with tentre line of the
impactor at least 3.5 m below the rigid hinges Seere 4).

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

The impactor should freely swing onto thedvig of the dummy with an
impact velocity of 4.3 £ 0.1 m/s.

The impact direction is perpendicular te #nterior-posterior axis of the
dummy and the axis of the impactor is aligned whig centre of the H-point
back plate.

The peak force of the impactor, obtainamnfrthe impactor acceleration
filtered using 1SO 6487:2000 CFC 180 and multiplldthe impactor mass,
should be between and including 4.4 and 5.4 kN, eccur between and
including 10.3 and 15.5 m/s.

The pubic symphisis force, filtered usiB@16487:2000 CFC 600, should be
between and including 1.04 and 1.64 kN and occutwden and
including 9.9 and 15.9 m/s.

Legs

No dynamic certification procedure is dedifor the legs

8 Pendulum corresponding with American Code of Fddeegulation 49 CFR Chapter V
Part 572.36(a) (10-1-00 Edition) (See also Figyre 4
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Figure 3
Overview of the side impact dummy certification tesset-up

3

Figure 4
23,4 kg Pendulum impactor suspension

Left: Four wires suspension (cross wires removed)
Right: Eight wires suspension
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Figure 5
Pendulum deceleration-time corridor for neck certification test

101,6 mm

(4 in.)
STRUCTURAL STEEL TUBE 7_76’2 mm
4,8 mm (0,1875 in.) (3 in.)
31,8 mm
PIVOT 50,8 mm (2 in.) DIA (1,25 in.)
Inertial properties of Pendulum,
mounting plate and mounting Pentd ullp.m
hardware without test specimen: e f:r s 198,1 mm
Weight: 29,57 kg (65,211bs) ; (7,8 in.)
Moment of inertia: 33,2 kg-m’ . ACCELEROMETER
294 in.-Ib-sec’ About pivot axis o
( in.-Ib-sec”) About pivot axis (188 in.)
mm
8,28 mm ; 38,1 mm
(32,6 in.) Ain) Ry (15in)
{ |
==y
35,2 mm |« »le 198,6|mm
CG OF PENDULUM 2,25 in.) (7,75 in.)

APPARATUS WITHOUT
e e 57,4 mm[%63,6 m> ALUMINIUM HONEYCOMB
45,25 in.) HEXCEL 28,8 kg/m

i (18,25 in.)
. RADIUS (1,8 Ib/ft’) REF
ACCELEROMETER
Before testing, precrush the honeycomb material with

the pendulum to assure that 90 to 100 % of the honeycomb
surface is contacting the pendulum striker plate.

MOUNTING PLATE

> |« 38,1 mm REF
(1,5 in.)
PENDULUM STRIKER PLATE (SHARP EDGES)
76,2 x 152,4 x 9,5 mm
(3x6x3,8in)
Figure 6
Pendulum deceleration-time corridor for lumbar spine certification test

Pendulum base plate

10 mm

Neck or Lumbar
Spine length

47 mm incquﬁng

mounting pjlate

Head form
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Pendulum velocity change - time corridor for neck ertification test

Figure 7
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Installation of the side impact dummy

2.2.
2.3.

2.4,
2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

i

General

The side impact dummy as described in Annek this Regulation is to be
used according the following installation procedure

Installation

Adjust the knee and ankle joints so that tfusy support the lower leg and
the foot when extended horizontally (1 to 2 g uattpent).

Check if the dummy is adapted to the desimguhict direction.

The dummy shall be clothed in a form-fittingtton stretch mid-calf length
pant and may be clothed in a form-fitting cottoretsth shirt with short
sleeves.

Each foot shall be equipped with a shoe.

Place the dummy in the outboard front sedbh®impacted side as described
in the side impact test procedure specification.

The plane of symmetry of the dummy shall cioi@avith the vertical median
plane of the specified seating position.

The pelvis of the dummy shall be positionechsthat a lateral line passing
through the dummy H-points is perpendicular toltmgitudinal centre plane
of the seat. The line through the dummy H-poin@lidhe horizontal with a

maximum inclination of +2°

The correct position of the dummy pelvis can bec&led relative to the H-

point of the H-point Manikin by using the Moles in the H-point back plates
at each side of the ES-2 pelvis. The hles are indicated with "Hm". The
"Hm" position should be in a circle with a radidsl® mm round the H-point

of the H-point Manikin.

The correct position of the dummy pelvis

The upper torso shall be bent forward and th&ghback firmly against the
seat back (see note 9). The shoulders of the dursinayl be set fully
rearward.

Irrespective of the seating position of thendw, the angle between the
upper arm and the torso arm reference line on sateh shall be 40° + 5°.
The torso arm reference line is defined as thersatgion of the plane
tangential to the front surface of the ribs andltimgitudinal vertical plane of
the dummy containing the arm.

For the driver’s seating position, withouduiging pelvis or torso movement,
place the right foot of the dummy on the non-depedsaccelerator pedal
with the heel resting as far forward as possibléhenfloor-pan. Set the left

The dummy can be equipped with tilt sensors irtlleeax and the pelvis. These instruments can help
to obtain the desired position.
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2.11.

foot perpendicular to the lower leg with the hesdting on the floor-pan in

the same lateral line as the right heel. Set tlee&rof the dummy such that
their outside surfaces are 150 + 10 mm from theelaf symmetry of the

dummy. If possible within these constraints plaee thighs of the dummy in

contact with the seat cushion.

For other seating positions, without inducipgjvis or torso movement,
place the heels of the dummy as far forward asilplesen the floor-pan
without compressing the seat cushion more tharctimepression due to the
weight of the leg. Set the knees of the dummy s$hahtheir outside surfaces
are 150 =10 mm from the plane of symmetry ofdheamy.
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Partial test

1.

2.1.
2.1.1.

2.1.1.1.

2.1.1.2.

2.2.
2.2.1.

2.2.1.1.

2.2.1.2.

3.1.
3.1.1.

3.1.2.
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Purpose

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

Procedures and installations
Reference tests

Using the initial padding materials testediny the approval of the vehicle,
mounted in a new lateral structure of the vehidebe approved, two
dynamic tests, utilizing two different impactors aBhbe carried out
(Figure 1).

The head form impactor, defined in panalgi@®1.1., shall hit at 24.1 km/h,
in the area impacted for the EUROSID head during dipproval of the
vehicle. Test result shall be recorded, and the ld&€ulated. However, this
test shall not be carried out when, during thestestscribed in Annex 4 of
this Regulation: where there has been no head agpria when the head
contacted the window glazing only, provided tha tindow glazing is not
laminated glass.

The body block impactor, defined in paapyr3.2.1., shall hit at 24.1 km/h
in the lateral area impacted by the EUROSID shauldem and thorax,
during the approval of the vehicle. Test resultlgbarecorded, and the HPC
calculated.

Approval test

Using the new padding materials, seat, ptesented for the approval
extension, and mounted in a new lateral structurehe vehicle, tests
specified in paragraphs 2.1.1.1. and 2.1.1.2.,| db&l repeated, the new
results recorded, and their HPC calculated.

If the HPC calculated from the resultdoth approval tests are lower than
the HPC obtained during the reference tests (chwig using the original
type approved padding materials or seats), thensite shall be granted.

If the new HPC are greater than the HPt@ion&d during the reference tests,
a new full scale test (using the proposed paddatgfetc.) shall be carried out.

Test equipment
Head form impactor (Figure 2)

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

The head form shall be fitted with two aeceineters and a speed-measuring
device, all capable of measuring values in the Thgaection.
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3.2. Body block impactor (Figure 3)

3.2.1. This apparatus consists of a fully guidegdr impactor, rigid, with a mass
of 30 kg. Its dimensions and transversal sectigmaésented in Figure 3.

3.2.2. The body block shall be fitted with two decemeters and a speed-
measuring device, all capable of measuring valudisd impact direction.
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Test Procedures for the protection of the occupds of
vehicles operating on electrical power high voltagand
electrolyte spillage

This annex describes test procedures to demonstoatpliance to the electrical safety
requirements of paragraph 5.3.6. For example, ntaguter or oscilloscope measurements
are an appropriate alternative to the procedurerdesl below for measuring isolation
resistance. In this case it may be necessary tctidate the on-board isolation resistance

monitoring system
Before the vehicle impact test conducted, the Wgltage bus voltage (Vb) (see Figure 1)

shall be measured and recorded to confirm tha within the operating voltage of the
vehicle as specified by the vehicle manufacturer.

1.

Test setup and equipment

If a high voltage disconnect function is used, measents are to be taken
from both sides of the device performing the disemt function.

However, if the high voltage disconnect is intedoathe RESS or the energy
conversion system and the high-voltage bus of tESR or the energy
conversion system is protected according to primedPXXB following the
impact test, measurements may only be taken bettieetdevice performing
the disconnect function and the electrical loads.

The voltmeter used in this test shall measure DiGegaand have an internal
resistance of at least 10¢(M

The following instructions may be used if voltalg measured.

After the impact test, determine the high voltags boltages (V, Vi, V2)
(see Figure 1).

The voltage measurement shall be made not eahldar  seconds, but, not
later than 60 seconds after the impact.

This procedure is not applicable if the test isf@aned under the condition
where the electric power train is not energized.
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Figure 1
Measurement of \f,, V1, V»

Energy Conversion
System Assembly V,
mrTm T — High Voltage Bus

RESS assembly

Traction System

| Vo |
I | < I
I | I
I l I |
Vi
Electrical Chassis
3. Assessment procedure for low electrical Energy

Prior to the impact a switch;Sand a known discharge resistor R
connected in parallel to the relevant capacitasee Figure 2).

Not earlier than 5 seconds and not later than 66reks after the impact the
switch S shall be closed while the voltagg ®nhd the current.lare measured
and recorded. The product of the voltage and the current.lshall be
integrated over the period of time, starting frdma moment when the switch
S1lis closed { until the voltage Y falls below the high voltage threshold of 60
V DC (t). The resulting integration equals the total epéide) in joules.

th
@ TE =[V,xldt
tc

When 4 is measured at a point in time between 5 seconds68 seconds
after the impact and the capacitance of the X-dégrac(C) is specified by
the manufacturer, total energy (TE) shall be calmd according to the
following formula:

(b) TE=0.5xGx(V,>—3600)

When V;, V, (see Figure 1) are measured at a point in timevesst
5 seconds and 60 seconds after the impact andajecicances of the Y-
capacitors (G, C,) are specified by the manufacturer, total eneffi,{,
TE,) shall be calculated according to the followingnfiolas:

()  TE;=0.5xG;x (V4*-3 600)
TE,;» = 0.5 X G, x (V2> 3 600)

This procedure is not applicable if the test isf@aned under the condition
where the electric power train is not energized.
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Figure 2

E.g. measurement of high voltage bus energy stor@u X-capacitors

Energy Conversion

RESS Assembly
High Voltage Bus

: |Traction System Vy . :
! Re I I
I i z I
. | .
| l |

Electrical Chassis

4.1.

Physical Protection

Following the vehicle impact test any parts surding the high voltage
components shall be, without the use of tools, ederdisassembled or
removed. All remaining surrounding parts shall lmnsidered part of the
physical protection.

The Jointed Test Finger described in Figure 1 opexulix 1 of this annex
shall be inserted into any gaps or openings ofptisical protection with a
test force of 10 N = 10 per cent for electricalespfassessmentf partial or
full penetration into the physical protection by thointed Test Finger occurs,
the Jointed Test Finger shall be placed in evesjtion as specified below.

Starting from the straight position, both joints thie test finger shall be
rotated progressively through an angle of up toWii respect to the axis of
the adjoining section of the finger and shall bacpl in every possible
position.

Internal electrical protection barriers are consédepart of the enclosure.

If appropriate a low-voltage supply (of not lesarnth40 V and not more
than 50 V) in series with a suitable lamp shouldcbanected, between the
Jointed Test Finger and high voltage live part&dmshe electrical protection
barrier or enclosure.

Acceptance conditions

The requirements of paragraph 5.3.6.1.3. shalldpsidered to be met if the
Jointed Test Finger described in Figure 1 of Apjpeadof this annex is
unable to contact high voltage live parts.

If necessary a mirror or a fiberscope may be usaatder to inspect whether
the Jointed Test Finger touches the high voltagesu

If this requirement is verified by a signal circllietween the Jointed Test
Finger and high voltage live parts, the lamp shatllight.
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Figure 3

Isolation resistance

The isolation resistance between the high voltage and the electrical
chassis may be demonstrated either by measureméyt a combination of
measurement and calculation.

The following instructions should be used if theladion resistance is
demonstrated by measurement.

Measure and record the voltage,\\between the negative and the positive
side of the high voltage bus (see Figure 1);

Measure and record the voltage,\\between the negative side of the high
voltage bus and the electrical chassis (see Fibyre

Measure and record the voltage,\\between the positive side of the high
voltage bus and the electrical chassis (see Fibyre

If V. is greater than or equal to,Mnsert a standard known resistancg) (R
between the negative side of the high voltage Imasthe electrical chassis.
With Ro installed, measure the voltage 'j\between the negative side of the
high voltage bus and the vehicle electrical chagse Figure 3). Calculate
the isolation resistance jRaccording to the formula shown below.

R = R*(V/Vi —VplVi) or R=R*Vp 1V, —1/Vy)

Divide the result R which is the electrical isolation resistance eailn ohm
(Q), by the working voltage of the high voltage basolt (V).

R (Q/V) =R () / Working voltage (V)

Measurement of \{’

Electrical Chassis

Energy Conversion
System Assembly RESS Assembly

High Voltage Bus |

Energy

Traction System |

Electrical Chassis

83



E/ECE/324/Rev.1/Add.94/Rev.1
E/ECE/TRANS/505/Rev.1/Add.94/Rev.1

Annex 9

84

If V, is greater than Y insert a standard known resistanceg) (fetween the
positive side of the high voltage bus and the dkadt chassis. With R
installed, measure the voltage,(Vbetween the positive side of the high
voltage bus and the electrical chassis (see Figure

Calculate the isolation resistance)(&cording to the formula shown below.
Ri =R (V/V2 = Vu/V2) or R=R*Vp*(1/Vy —1/Vy)

Divide the result R which is the electrical isolation resistance eain ohm
(Q), by the working voltage of the high voltage basolt (V).

R (Q/V) =R (Q)/Working voltage (V)
R =RXV Vo —VpVy) or R=R*Vp*(1/Vy —1/Vy)

Measurement of \,'

Electrical Chassis

Energy Conversion I
System Assembly V, Ry RESS Assembly

High Voltage Bus l

Energy

i Traction System

Electrical Chass

Note 1 The standard known resistancg (i Q) should be the value of the
minimum required isolation resistance @V) multiplied by the working
voltage (in V) of the vehicle plus/minus 20 per tcd®, is not required to be
precisely this value since the equations are Valicany Ro; however, a R
value in this range should provide a good resatutfor the voltage
measurements.

Electrolyte spillage

Appropriate coating shall be applied, if necesseryhe physical protection in
order to confirm any electrolyte leakage from tHeSS after the impact test.

Unless the manufacturer provides means to diffeaenbetween the leakage
of different liquids, all liquid leakage shall bersidered as the electrolyte.

RESS retention

Compliance shall be determined by visual inspection
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Jointed test finger (IPXXB)

Figure 1 - Jointed test finger
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Material: metal, except where otherwise specified
Linear dimensions in millimetres
Tolerances on dimensions without specific tolerance
(@  Onangles: 0/-10°
(b)  Onlinear dimensions:
0] Up to 25 mm: 0/-0.05 mm
(i)  Over 25 mm: £ 0.2 mm

Both joints shall permit movement in the same pland the same direction through an
angle of 90° with a 0 to +10° tolerance.
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