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Preface

During the test preparation, vehicle manufacturars encouraged to liaise with the
laboratory and to check that they are satisfiedh wie way cars are set up for testing. Where
a manufacturer feels that a particular item shdaddhltered, they should ask the laboratory
staff to make any necessary changes. Manufactarerforbidden from making changes to
any parameter that will influence the test, suchdasmmy positioning, vehicle setting,
laboratory environment etc.

It is the responsibility of the test laboratoryeansure that any requested changes satisfy the
requirements of Euro NCAP. Where a disagreemergtexietween the laboratory and
manufacturer, the Euro NCAP secretariat should ifermed immediately to pass final
judgment. Where the laboratory staff suspect thaiaaufacturer has interfered with any of
the set up, the manufacturer's representative dhmmuivarned that they are not allowed to do
so themselves. They should also be informed thandther incident occurs, they will be
asked to leave the test site.

Where there is a recurrence of the problem, theufaaturer’'s representative will be told to
leave the test site and the Secretary General ghmeilimmediately informed. Any such
incident may be reported by the Secretary Generahé manufacturer and the person
concerned may not be allowed to attend further BNCAP tests.
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VEHICLE PREPARATION

Unladen Kerb Mass

The capacity of the fuel tank will be specified thy manufacturer. This volume will
be referred to throughout as the “fuel tank cagacit

Syphon most of the fuel from the tank and thenthencar until it has run out of fuel.

Calculate the mass of the fuel tank capacity usimgnsity for petrol of 0.745g/ml or
0.840g/ml for diesel. Record this figure in the wstails.

Put water, or other ballast, to this mass in tlet fank.

Check the oil level and top up to its maximum leif@lecessary. Similarly, top up the
levels of all other fluids to their maximum levéisiecessary.

Ensure that the vehicle has its spare wheel ordbalang with any tools supplied with
the vehicle. Nothing else should be in the car.

Ensure that all tyres are inflated according toritenufacturer’s instructions for half
load.

Measure the front and rear axle weights and deterithie total weight of the vehicle.
The total weight is the ‘unladen kerb mass’ of ¥ieticle. Record this mass in the test
details.

Measure and record the ride heights of the velaictdl four wheels.

Reference Loads

Calculate 10 percent of the fuel tank capacity naasdetermined in 1.1.3.

Remove this mass of ballast from the fuel tankyileg 90 percent of the mass in the
tank.

Place both front seats in their mid-positionsth#re is no notch at this position, set the
seat in the nearest notch rearward (this will beedmore completely in Section 6).

Place a mass of equivalent to a Hybrid-1ll 50M duyn(@8kg with instrumentation
and cables) on the front driver seat.

Place 20kg in the luggage compartment of the vehiclThe normal luggage
compartment should be used i.e. rear seats shotlgerfolded to increase the luggage
capacity. Spread the weights as evenly as posside the base of the luggage
compartment. If the weights cannot be evenly disted, concentrate weights towards
the centre of the compartment.

Roll the vehicle back and forth to ‘settle’ the @grand suspension with the extra
weight on board. Weigh the front and rear axle Wesigf the vehicle. These loads are
the “axle reference loads” and the total weighhes“reference mass” of the vehicle.

Record the axle reference loads and reference iméss test details.

Record the ride-heights of the vehicle at the pointthe wheel arch in the same
transverse plane as the wheel centres. Do thallféour wheels.

Remove the weights from the luggage compartmentfamftont and rear seat.

Vehicle Width

Determine the widest point of the vehicle ignorthg rear-view mirrors, side marker
lamps, tyre pressure indicators, direction indicdeonps, position lamps, flexible



mud-guards and the deflected part of the tyre widks immediately above the point
of contact with the ground.

1.3.2 Record this width in test details.

1.3.3 Determine the centre-line of the vehicle and malike on the bonnet and bumper on
the centre line of the car.

= Takethepre-impact vehicleintrusion measurements at this point. See Chapter
2 for afull description of how to do this.
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June 2014 8



14

14.1

1.4.2

1.4.3

1.4.4

1.4.5

1.4.6

1.4.7

Version 1.1
June 2014

Vehicle Preparation

Care should be taken during vehicle preparation tthe ignition is not switched on
with the battery or airbag disconnected. This walbult in an airbag warning light
coming on and the airbag system will need to betr&he manufacturer will need to
be contacted if this occurs.

Ensure that the vehicle’s battery is connectechovehicle’s electrical circuit in its
standard position. Check that the dashboard lightttie airbag circuit functions as
normal.

Alternatively, the vehicle battery acid may be deal or an additional live battery may
be placed in the luggage compartment of the vehitle supply from the drained
battery is not supported by an additional batténg, test must be conducted within
fifteen minutes after draining the battery.

The Euro NCAP Secretariat should be contacted ih@aitional battery is thought
necessary. In the case it is agreed on to usediticedl battery, it must be connected
directly to the original battery so that the veisloriginal electrical system, cable
routing and connections remain unaltered. The p@ables connecting both batteries
must be positioned on the non-struck side of tliercauch a way to minimise the risk
of the cable being cut during the impact. The calsked to connect both batteries must
have a minimum cross section of 5fmim ensure a minimum voltage drop. The current
supplied to the vehicle must be monitored throughbe impact across the original
battery. Where an additional battery is to be usedvehicle manufacturer will be
required to indicate the minimum voltage/currergded during the test for all systems
to operate as intended. The manufacturer will hkecgso confirm that the laboratory
modifications are suitable for use in the vehiadnly tested and will not influence any
of the vehicle systems.

Remove the luggage area carpeting, spare wheeamyndools or jack from the car.
The spare wheel should only be removed if it wilt affect the crash performance of
the vehicle.

An emergency abort braking system may be fittethéovehicle. This is optional; the
test facility may elect to test without an aborsteyn. Where such a system is fitted its
inclusion shall not influence the operation or fume of any of the foot controls, in
particular the brake pedal. The position and tlsstance to movement of the pedals
shall be the same as prior to fitment of the systRemove as little as possible of the
interior trim; any mass compensation will be madeewall equipment has been fitted.

Place weights equivalent to a Hybrid-11l 50M dumi@®gkg) on the front driver seat
(with the seat in the test position).

Weigh the front and rear axle weights of the vehiclCompare these weights with
those determined in Section 1.2.6.

If the axle weights differ from those measured ettin 1.2.6 by more than 5% (of
the axle reference loads) or by more than 20kgowenor add items which do not
influence the structural crash performance of tbleicle. Similarly, if the total vehicle
mass differs by more than 25kg from the refereneesnnon-structural items may be
removed or added. Any additional mass that is adidelle vehicle should be securely
and rigidly attached.

Repeat Sections 1.4.5 and 1.4.6 until the front @aad axle weights and the total
vehicle weight are within the limits set in 1.4.Record the final axle weights in the
test details.
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The vehicle manufacturer will be required to infofBuro NCAP and the test

laboratory of the presence of any pre-crash systidais must be disabled prior to
impact. Disabling information shall be providedthe laboratory prior to impact. It is

the responsibility of the vehicle manufacturer ts@we that the disconnection of the
system does not influence the performance of astenys that are intended to function
during the impact.

Vehicle Markings

Euro NCAP markings will be attached to the extenbthe vehicle in the following
locations; upper half of driver’s door, upper halffront passenger’s door and on the
front half of the roof of the vehicle. Refer todig 1.1 below.

Test house logos may be added to the vehicle pedvitiat they do not detract
attention from the Euro NCAP markings. Suitableatomns for such markings would
be the lower half of the rear doors and on the bbahthe base of the windscreen.

EURO NCAP

www.euroncap.com

l TESTLAI_3 w

Figure 1.1
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INTRUSION MEASUREMENTS

For vehicle deformation and intrusion measuremar® measuring system which
capable ofrecording 3 dimensional -ordinates of a point in space can be use
tolerance of +/-1lmm is applicable to such a system. The systemiresqan axi:
system to be set up relative to the object to basmed, typically the transver:
longitudinal and ertical directions of a vehicle. An origin is finseeded, followed b
a point on the positive x axis and then a pointhpositive -y plane. Since the froi
of the vehicle is highly deformed after the impatcts simplest to use some struct
atthe rear of the vehicle as a reference for measmerthis obviates the need to le
the car after testing, the accuracy of which isitksh Most of the procedure whit
follows relates to the setting up of these ¢

Before Test

Determine and marthe centre of the clutch, brake and acceleratoalp:

Set the steering wheel to its r-position, if it is adjustable for either rake oacé (for
full description of how to do this, see Chaf6).

Remove the centre of the steering wheel or, édittthe airbag assembly to expose
end of the steering column. When doing this, cdlsefoote the connections to tl
airbag which will need to beremade on reassembly. Follow the manufacture
instructions when removing the airbag and/or stgewheel assemblie

Determine and mark the centre of the top of therste-column.

Remove the carpet, trim and spare wheel from tggdge compartmenThe plastic
trim or rubber seals that might influence the laighmechanism should be-fitted
once the intrusion measurements have been recordéuls is to ensure that al
opening of the rear door during the impact is raatsed by the omission of se part
of the trim around the latching mechani

Locate the vehicle axis reference frame (see Fil) centrally to the rear of tr
vehicle.

%-’

Figure 1. Setting up axis reference frame.

AFER
. o2 [

& k)
EURO@NCAP
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Level the reference fran

Measure andecord the stud heights of the reference frames@hdll be used afte
the test to help reset the reference frame, ifiredi

If it is necessary to lean on the vehicle to rethehfollowing points, the vehicle shot
be supported to maintain the riheights during measuring.

Set up the vehicle ~ordinate axes in the 3D arm or similar de\

11
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Mark and record the position of at least 5 daturmtgoon the rear of the vehicle.
These points should be on structures which arexpécted to be deformed in the test
and should be positioned such that they have widgcexl locations in three
dimensions and can all be reached with the 3D nmigggsslystem in one position.

Working on the passenger side of the vehicle deterrmand mark the positions on the
B-post which are:

a) at a distance of 100 mm above the sill.
b) at a distance of 100 mm beneath the lowest leviieo§ide window aperture.

All points should be as close as possible to thdeu sealing strip around the door
aperture.

Measure and record the pre-impact positions ofwilwedoor aperture points.

Working on the driver’s side of the vehicle detamenand mark the positions on the A
and B posts which are:

a) at a distance of 100 mm above the sill.
b) at a distance of 100 mm beneath the lowest leviieo§ide window aperture.

All points should be as close as possible to thdeu sealing strip around the door
aperture.

Use the arm to measure the pre-impact positionshefcentre of the top of the
steering-column and the four door aperture points.

Record the position of the centre of the un-demesdutch, brake and accelerator
pedals and where applicable foot operated parkiageb If the pedal is adjustable, set
it to the mid position or a reasonable variatioanir this in accordance with the
manufacturer's recommendations for the 5th perkeptsition.

Replace the steering wheel and airbag assemblyckCtmat all bolts are securely
fastened. Ensure that all connections to the airbeg replaced and check the
dashboard light to confirm the circuit is functidna

After Test

Before dummy removal measure the distance betwieéroapedals and a fixed point
in the footwell, e.g. seat runner, seat mountiniy bfoaccess cannot be gained remove
the dummy, according to Section 8.4, taking caretodlisturb any pedals and then
record the measurement. This measurement shoule ddeecked before the pedals are
measured with the 3D measuring system. If the Igegaamoved re-position the pedal
using the measurement taken previously.

Remove the dummy according to Section 8.4 and rentbe data acquisition and
emergency abort equipment (if fitted) from the lagg compartment.

Remove the centre of the steering wheel or airlsagrably.

Use any 3 of the 5 datum points at the rear of véleicle, and their pre-impact
measurements, to redefine the measurement axes.

If the axes cannot be redefined from any 3 of th&umh points relocate the axis

reference frame in the same position as in Se&ibré. Set the studs of the frame to
the same heights as in Section 2.1.8 (Figure 2. fildme should now be in the same
position relative to the car as it was before inip&et up the measurement axes from
the frame.

Record the post-impact positions of the B-post {soon the passenger’s side of the
vehicle.

12



2.2.7 Compare the vertical -ordinate of the Bost sill point before and after the t

2.2.8 Find the anglé that best satisfies the following equation: - x'sin & + Zcosé for the
B-post sill point (where z = pre impact vertical m@asnent and ',z = post-impact
longitudinal and vertical

229 Working on the passenger's side of the vehiclgriethe pos-impact ce-ordinates of
the centre of the steering column, the centre etcthtch, brake and accelerator ped
and where applicable a foot opted parking brake, with no load applied to them
in the blocked position (loaded with 200N to proeltice maximum moment about 1
pedal pivot), the door aperture points. Prior te thlocked’ pedal measurement, |
with the 200N applied, the brake id shall be removed to avoid the bi-up of
hydraulic pressure. If the steering column has tecdetached during impact due
the operation of the shear capsules, the columruldhbe repositioned befo
measurement in the upward and lateral directso that it is in contact with whatev
structure(s) last constrained it from further moean If any of the foot pedals becol
detached do not take a measurement of that |

2.2.10 Transform the post impact longitudinal and vertioaasurements ',z’) using the

following equations
{X'}{cos@ sin@}{x’}
Z'] |-sin@ cosd]LZ

2211 Whered is the angle determined in Secti2.2.8 X and Z should now be in the sa
frame of reference as the -impact measurements, assuming that the point o
passenger’s side Best sill is not displaced vertically or lateratlyring the impact.

2.2.12 From the prampact and adjusted p+-impact data collected, determ

a) the longitudinal, lateral and vertical movementtloé centre of the top of tt
steering columi

b) thelongitudinal and vertical movement of all of th@f@perated peda

c) the rearward movement of the-post at waist level.

d) the reduction in width of the door aperture at wargl sill levels
2.2.13 Record these intrusion measurements in the tesils

e |

W R, s

9 %
EURO@NCAP
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Figure2. Resetting axis reference frame after.
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DUMMY PREPARATION AND CERTIFICATION

General

One Hybrid Il 50M test dummy should be used foe front driver seat. It should
conform to U.S. Department of transportation, Cotfl&ederal Regulations Part 572
Subpart E and ECE Regulation No. 94, except forifitadions and additions stated
later.

Additionsand Modificationsto the Hybrid |11 Dummy

The additions and modifications which will chanpe tdynamic behaviour of the test
dummy from Part 572E specification dummy are:

Roller ball-bearing knees shall be fitted.

Foam neck shields (Part 93051-1-DN or equivaleniytnbe fitted to the driver and
passenger if a frontal protection airbag is present

Dummy Certification

Full details of the certification procedure for thiybrid-l1ll dummy are available
elsewhere (see Part 572 Subpart E of US Departmiefiransportation Code of
Federal Regulations), SAE J2856 and Annex 10 of ER&gulation No. 94). No
manufacturer shall have access to any pre-testniafiion regarding any of the test
equipment to be used by Euro NCAP, or be permitteédfluence its selection in any
way.

The Hybrid-11l 50M dummy shall be re-certified aftevery THREE impact tests.

The chest shall be certified according to the fezmy above and should meet both the
low speed thorax test as prescribed by SAE J2& Qedl as the full certification test
detailed in CFR572. Additionally, chest potentioaratalibration and polynomial post
processing shall also be performed as detailedAiB $2517. See Technical Bulletin
005 for more details.

The knee slider shall be certified to SAE J2876radtvery THREE impact tests and as
specified in SAE J2856 after every NINE impactdeSee Technical Bulletin 006 for
more details.

If an injury criterion reaches or exceeds its ndlynaccepted limit (eg. HIC of 700)
then that part of the dummy shall be re-certified.

If any part of a dummy is broken in a test then et shall be replaced with a fully
certified component.

Copies of the dummy certification certificates viaé provided as part of the full report
for a test.

Dummy Clothing and Footwear

The dummy will be clothed with formfitting cottorstch garments with short sleeves
and pants which should not cover the dummy’s knees.

The dummy shall be fitted with shoes equivalerthtzse specified in MIL-S13192 rev
P. (size 11EEE)

Dummy Test Condition

14
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Dummy Temperature
The dummy shall have a stabilised temperatureanahge of 19°C to 22°C.

A stabilised temperature shall be obtained by swpiie dummy in temperatures that
are within the range specified above for at ledsb&rs prior to the test.
Measure the temperature of the dummy using a reawprdlectronic thermometer

placed inside the dummy’s flesh. The temperatumilshbe recorded at intervals not
exceeding 10 minutes.

A printout of the temperature readings is to bepsiad as part of the standard output
of the test.

Dummy Joints

All constant friction joints should have their fitiess’ set by the following method:
Stabilise the dummy temperature by soaking in #wpired temperature range for at
least 5 hours.

The tensioning screw or bolt which acts on the tamisfriction surfaces should be
adjusted until the joint can just hold the adjogqlimb in the horizontal. When a small
downward force is applied and then removed, thé kimould continue to fall.

The dummy joints stiffness should be set as clespassible to the time of the test
and, in any case, not more than 24 hours beforegite

Maintain the dummy temperature within the rangeCL85 22°C between the time of
setting the limbs and up to a maximum of 10 minbief®re the time of the test.

Dummy face painting

With the exception of the Hybrid-lll face, the dummshould have masking tape
placed on the areas to be painted using the skde tzelow. The tape should be
completely covered with the following coloured gainThe paint should be applied
close to the time of the test to ensure that that pall still be wet on impact.

Eyebrows (left and right) Red
Top of head (rear passenger only) Blue
Nose Green
Chin Yellow
Left Knee Red
Right Knee Green

Paint Area Sizes:

Eyebrow (L/R) (25/2) x 50mm.

Nose 25 x 40mm strip, down nose centre line.

Chin 25 x 25mm square, centre line of chin.

Knee (L/R) 50 x 50mm square, knee centre line vathtom edge level
with top of tibia flesh.

Tibia (L/R) 25mm x 50mm, 4 adjacent areas downdegtre line with top

edge level with top of tibia flesh.

15



3.6 Post Test Dummy I nspection

The dummy should be visually inspected immediaadigr the test. Any lacerations of
the skin or breakages of a dummy should be notéderest specification. A dummy

may have to be re-certified in this case.

Version 1.1
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4 INSTRUMENTATION
All instrumentation shall be calibrated before ttest programme. The Channel
Amplitude Class (CAC) for each transducer shallchesen to cover the Minimum
Amplitude listed in the table. In order to retaemsitivity, CACs which are orders of
magnitude greater than the Minimum Amplitude showtlbe used. A transducer shall
be re-calibrated if it reaches its CAC during aestt All instrumentation shall be re-
calibrated after one year, regardless of the nurobeests for which it has been used.
A list of instrumentation along with calibrationtda should be supplied as part of the
standard results of the test. Transducer moutitgsign convention is in accordance
with SAE J211 (1995).
4.1 Dummy Instrumentation
The HIII-50M dummy shall be instrumented to rectivd channels listed below.
L ocation Parameter Minimum Driver
Amplitude No of channels
Head Accelerations, RAAy A, 2509 3
Neck Forces Fx Fy 9kN 2
F, 14kN 1
Moments, M My M, 290Nm 3
Chest Accelerations, AAy A, 1509 3
Deflection, Qpest 100mm 1
Pelvis Accelerations, AAy A, 1509 3
Femurs (L & R) Forces, F 20kN 2
Knees (L & R) Displacements, ee 19mm 2
Total Channels per Dummy 20
Total Channels
4.2 Vehicle Instrumentation
4.2.1 The vehicle is to be fitted with an accelerometereach B-post. The accelerometers
are to be fitted in the fore/aft direction (Ax).
4.2.2 Remove carpet and the necessary interior trim o @ecess to the sill directly below
the B-post.
4.2.3 Securely attach a mounting plate for the acceletemieorizontally on to the sill,
without adversely affecting seat belt retractord/anpretensioners.
4.2.4 Fix the accelerometer to the mounting plate. Entheeaccelerometer is horizontal to
a tolerance of +1 degree and parallel to the >¢-akithe vehicle.
4.2.5 Attach lightweight (<100g) seatbelt loadcells te tbhoulder section of the driver
seatbelts.
Version 1.1

June 2014
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L ocation Parameter Minimum Amplitude | No of channels
B-Post LHS Accelerations, A 1509 1
B-Post RHS Accelerations, A 1509 1
Driver Seatbelt Force, Riagonal 16kN 1
Shoulder Section
Total Channels per Vehicle 3
4.3 Summary of Total Channels
1x Driver Hybrid-III 20
1x Vehicle 3
Total Channels per Test 23
Version 1.1

June 2014
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5 CAMERA LOCATIONS
Set up high speed film cameras according tcfollowing diagrams

EURD@NCAP

WWW.EUreNCap.com
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Camera| Camera Type Shot Content

No.

1 >/= 500 fps high speed Driver (tight)

2 >/= 500 fps high speed Driver (wide)

3 >/= 500 fps high speed Passenger side (wide)
4 >/= 500 fps high speed Plan view (wide)

5 >/= 500 fps high speed Angled front view (wide)
6 >/= 10 fps normal camera Angled front view (wide)
7 >/= 500 fps high speed Angled rear view (wide)
8 >/= 10 fps normal camera Angled rear view (wide)

5.1 The Euro NCAP High Speed Digital Film Specificas are contained in a separate
document.

5.2 Lens sizes should be chosen appropriately wleroto achieve the required shot
content/intention. In order to prevent view distmmt a minimum lens size of 9mm is
applicable.

5.3 Cameras 2, 7 and 9 are considered an esseufistement for all tests for media coverage.

Version 1.1
June 2014 20



6.1

Driver Compartment Adjustments

PASSENGER COMPARTMENT ADJUSTMENTS

Adjustment’

Required Setting

Notes

M ethods

Seat Fore/Aft

Mid position defined as mid
between most forward and 95th
male position

May be set to first notch
rearwards of mid position if
not lockable at mid position

Seat Base Tilt

Manufacturer's design position

Pesiiie up to Mid
Position

Seat Height

Lowest position

Seat Back Angle (as defined by
torso angle)

Manufacturer's design position

Otherwise 25 to vertical
As defined by Torso angle

Seat Lumbar Support

Manufacturer's design position

Otherwise fully retracted

Front Head Restraint
Height & Tilt

Mid locking position

As whiplash test position

Steering wheel - vertical

Mid position

Steering wheel - horizontal

Mid position

Arm-rests
(Front seats)

Lowered position

May be left up if dummy
positioning does not allow
lowering

Seat belt anchorage (where
adjustable)

Initially, manufacturer’s 50th
percentile design position

If no design position then set

to mid-position, or nearest
notch upwards

6.2 Other Vehicle Adjustments
Adjustment Required Setting Notes Methods
Glazing Front — Lowered This applies to opening

Rear - Lowered or removec

1 windows only

Gear change lever

In the neutral position

Pedals 50th male position

Doors Closed, not locked

Roof Lowered Where applicable
Sun Visors Stowed position

Rear view mirror

Normal position of use

6.3
6.3.1

Driver Seating Position for Test
Position the test seat’s adjustable lumbar supmmtthat the lumbar supports are in

the lowest, retracted or deflated adjustment possti

6.3.2

in the lowest or most open adjustment position.

1. Adjustments not listed will be set to mid-pasii$ or nearest positions rearward, lower or outhoar

Version 1.1
June 2014

Position any adjustable parts of the seat thatigeoadditional support so that they are
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6.3.3
6.3.4
6.3.5
6.3.6

6.3.7
6.3.8

6.3.9

6.3.10

6.3.11

6.3.12

6.3.13

6.3.14

6.3.15

6.3.16

6.3.17

6.3.18

6.3.19

6.3.20

6.4
6.4.1

6.4.2

6.4.3
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Position an adjustable seat cushion length todtracted position.

Position an adjustable leg support system in @smest position.

Place adjustable pedals in the position in the &tite position.

Identify one seat cushion reference point at thar reide of the seat cushion
(SCRReaR).

Locate and mark the longitudinal centreline ofgkat cushion.

Use the seat control that primarily moves the gedically to adjust the SCREar to
the upper most vertical location.

Use the seat control that primarily moves the $axat-aft to adjust the SCRExr to
the rear most location.

Use the seat control that primarily moves the gedically to adjust the SCREar to
the lowest vertical location.

Use the seat control that primarily moves the $axat-aft to adjust the SCRExr to
the rear most location. Record the position XRD.

Use the seat control that primarily moves the $e@&-aft to adjust the SCREar to
the forward most location. Record the position XFD.

Measure and mark the position at the manufactugsigd position X50. If no design
position given, X50 is the mid position between hfoswvard and the 95th position.
Use the seat control that primarily moves the $e@&-aft to adjust the SCREar to
the X50 position marked in 6.3.13.

Determine and record the range of angles of theaeshion pitch and using only the
control(s) that primarily adjust(s) the cushion chit set cushion pitch to the
manufactures design position. If no design posityoren, set cushion pitch to mid-
angle. Note, for some vehicles this step may chamgeX50 position as established in
6.3.13, this is acceptable.

Use the seat control that primarily moves the sedically to adjust the SCREar to
the lowest vertical location. Record the positiGODR.

Use the seat control that primarily moves the gedically to adjust the SCREar to
the highest vertical location. Record the posiZ&®U.

Measure and mark a position at the manufacturegulgsosition Z50. If no design
position given, Z50 is the lowest position of thegtical range.

Use the seat control that primarily moves the gedically to adjust the SCREar to
the Z50 position marked in 6.3.18. Note, for sorehieles this final step may change
the X50 position established in 6.3.13 and/or tighon pitch as established in 6.3.15,
this is acceptable.

Record test seat base position co-ordinates SS@RRear.

Front Passenger Seating Position for Test
The driver and passenger seatback angle and ssapbaition shall be set to the same
position.

Where one seat is height adjustable and the oshiéxed, the relative angle between
the seat back and the ground should be the sanbetioiseats.

Repeat the steps in 6.3 to set the front passesegrto the 50M seating position,
identical to the driver.
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Setting the Steering Wheel Horizontal Adjustment

Choose a part of the facia that is adjacent testbering column and can be used as a
reference.

Move the steering wheel to the most forward positbits travel.

Mark the steering column in line with an unmovirgytpof the facia. This corresponds
to the most forward travel of the steering wheel.

Move the steering wheel to the most rearwards iposdf its travel.

Mark the steering column in line with an unmovirgytpof the facia. This corresponds
to the most rearwards travel of the steering wheel.

Measure the distance between the forwards and aedswmarks on the steering
column. Place a third mark on the steering colurirtha manufacturers design
position. If no position is given, place a mark miedy between the forwards and
rearwards marks, which corresponds to the centreeél of the steering wheel.

Move the steering wheel so that the mark on therisig column as established 6.5.6
aligns with the facia.

Lock the steering column at this position. The elhwill be tested with the steering
wheel in this position.

Setting the Steering Wheel Vertical Adjustment

The same method as in Section 6.5 should be uskddi@nd set the steering wheel
vertical adjustment to the mid position. It is kely that the same part of the facia
used during the setting procedures for the horaadjustments could be used for the
vertical adjustment. Care should be taken to awwithtentional adjustment of the

horizontal setting during the vertical adjustmerttgedure.
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DUMMY POSITIONING AND MEASUREMENTS

The following chapter deals with all aspects oftisgathe dummy in the vehicle to be
tested.

Deter mine the H-point

The device to be used is the H-point machine asritbesl in SAE J826.

If the seat is new and has never been sat upoersam of mass 75 + 10kg should sit
on the seat for 1 minute twice to flex the cushiorfise seat shall have been at room
temperature and not been loaded for at least 1 fm@wious to any installation of the
machine.

Driver seat

Set the seat back so that the torso of the dummgsislose as possible to the
manufacturer’s reasonable recommendations for rlouseor to the standard setting
as detailed in 6.1

Place a piece of muslin cloth on the seat. Tuckettige of the cloth into the seat
pan/back join, but allow plenty of slack.

Place the seat and back assembly of the H-poinhimaon the seat at the centre line
of the seat.

For seats with defined bolsters, or individual &axy seats, C/LO is the centreline of
the seat.

For bench seats (or other) seats, C/LO is the midfllthe head restraint. If a head
restraint is not fitted, find C/LO between the laaichors.

If the C/LO cannot be found with the procedures1Z3L1 through 7.1.1.3.3 the C/LO
is located 381mm outboard from the vehicle cemteeli

Set the thigh and lower leg segment lengths toad@il414mm respectively.

Attach lower legs to machine, ensuring that thedvarse member of the T-bar is
parallel to the ground.

Place right foot on undepressed accelerator pedti, the heel as far forwards as
allowable. The distance from the centre line efittachine should be noted.

Place left foot at equal distance from centre bfienachine as the right leg is from
centre line. Place foot flat on footwell.

Apply lower leg and thigh weights.

Tilt the back pan forwards to the end stop and difevmachine away from the seat-
back. If required, it is allowed to temporarily aslj the steering wheel postion to allow
installation of the H-point machine. If the stegrimheel is interfering with the H-point

machine, the seat may be positioned more rearwartheo steering wheel may be
removed to allow installation of the H-point maahin

Allow the machine to slide back until it is stoppg®dcontacting the seat back.

Apply a 10kg load twice to the back and pan assgmdbsitioned at the intersection of
the hip angle intersection to a point just abowettiigh bar housing.

Return the machine back to the seat back.
Install the right and left buttock weights.
Apply the torso weights alternately left and right.
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Tilt the machine back forwards to a vertical pasitand while holding the T-bar rock
the pan by 5 degrees either side of the verticéterArocking the T-bar should be
parallel to the ground.

Reposition the feet by lifting the leg and then éoing the leg so that the heel contacts
the floor and the sole lies on the undepressederater pedal.

Holding the T-bar to prevent the H-Point machinarrsliding forward on the seat
cushion, return the machine back to the seat back.

Check the lateral spirit level and if necessaryla@plateral force to the top of the
machine back, sufficient to level the seat parhefrhachine.

Adjust the seat back angle to the angle determim&dl.1.1, measured using the spirit
level and torso angle gauge of the H-point machiivesure that the torso remains in
contact with the seat back at all times. Ensuretttemachine pan remains level at all
times.

Measure and record in the test details the posiibthe H-point relative to some
easily identifiable part of the vehicle structure

Measure and record in the test details the angliheofseat assembly of the H-point
machine and the position of the seat cushion feont

Dummy Placement
Ensure that the seat is in the correct positiotedimed by Section 7.1.

Place the dummy in the seat with the torso agaimstseat back, the upper arms
against the seat back and the lower arms and laailsst the outside of the upper leg.

Driver Dummy Positioning

Dummy positioning should be carried out immediatedyore the test and the vehicle
should not be moved or shaken thereafter untiltés¢ has begun. If a test run is
aborted and the vehicle brought to a standstiigian emergency braking method, the
dummy placement procedure should be repeatedheltitmmy, after three attempts
cannot be positioned within the tolerances belosntit is to be placed as close to the
tolerance limits as possible. Record this in & tetails.

H-point

The dummy’s H-point shall be within 13mm in the tiGal dimension and 13mm in
the horizontal dimension of a point 6mm below th@dint as determined in Section
7.1. Record the position of the dummy H-point ia tast details.

Pelvic Angle

The pelvic angle measurement gauge should read 2255 from the horizontal.
Record the measured angle in the test details.

Head
The transverse instrumentation platform of the retedl be horizontal to within 225
Levelling of the head shall be carried out in tvider:

— Adjust the H-point within the limit

— Adjust the pelvic angle within the limits

— Adjust the neck bracket the minimum to ensure tlia¢ transverse
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instrumentation platform is level within limits.
Record the measured angle in the test details.

Arms
The driver's upper arms shall be adjacent to theotas far as is possible

Hands

The driver dummy's hands shall have their palmsgalagainst the steering wheel at a
position of a quarter to three. The thumbs shoeltidhtly taped to the wheel.

Torso

The dummy's backs should be in contact with thé lsaek and the centre line of the
dummy should be lined up with the centre line @fithespective seats.

Legs

The upper legs of both dummies shall be in contattt the seat cushion as far as
possible. The distance apart of the outside metéhces of the knees of each dummy
shall be 270mm + 10mm (except if the left foot laged on a footrest in par. 6.5.8
below). The legs of the dummies should be in vartiongitudinal planes as far as is
possible.

Feet

The driver dummy’s right foot shall rest on the epressed accelerator pedal with the
heel on the floor. If the foot cannot be placedtto® pedal then it should be placed as
far forwards as possible with the foot perpendictdathe lower tibia, in line with the
centre line of the pedal. The left foot should leced as flat as possible on the toe-
board parallel to the centre line of the vehictearly part of the left foot is in contact
with a foot-rest or wheel arch when in this posittbhen place the foot fully on this rest
providing a normal seating position can still béieged. Keep the legs in the same
vertical longitudinal plane. The knee gap requiretmef 270mm = 10mm may be
ignored in this case. Note the knee gap in thedketstils.

Seat belt

Where possible, initially position the upper sealt lanchorage in the manufacturers
50th percentile design position. If no design positis provided, set the adjustable
upper seat belt anchorage to the mid-position arest notch upward.

Carefully place the seat belt across the dummyl@eidas normal. It will be necessary
to re-position the hands as described in Sectidkb.7.

Remove the slack from the lap section of the weiphintil it is resting gently around
the pelvis of the dummy. Only minimal force shoblel applied to the webbing when
removing the slack. The route of the lap belt stidnd as natural as possible.

Place one finger behind the diagonal section of ilebbing at the height of the
dummy sternum. Pull the webbing away from the chesizontally forward and allow
it to retract in the direction of the D-loop usiagly the force provided by the retractor
mechanism. Repeat this step three times, only.

After following the above steps, the seatbelt stidid in a natural position across the
dummy sternum assembly and shoulder clavicle. Whiei® is not the case, for
example the belt is close to or in contact with tieek shield or the belt is above the
shoulder rotation adjustment screw, and the uppeédtr dnchorage is adjustable the
anchorage should be lowered and steps 7.3.9.3.8ri4/repeated.

The upper anchorage should be lowered by a suifiegimount to ensure a natural belt
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7.3.9.7

7.3.9.8

1.4

position following the repetion of steps 7.3.9.3 and 7.3.9epeited. This may require
multiple attempts.
Once the belt is positioned the location of the blebuld be marked across the durr

chest to ensure that no further adjustments areenMdrk also the belt at the level
the D{oop to be sure that the inititension is maintained during test prepara

Where the fitment of the shoulder belt loadcellngigantly influences the natur
position of the belt, the loadcell may be suppoftedh above with the use of a we
non metallic wire or threa

Dummy M easur ements

The following measurements are be recorded prior to the test after the dun
settling and positioning procedures have beenethout
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Driver's Sids
Chin to top of rim

Nose to top edge of glass

Stomach to rim

H-point to top of sill

Knee bolt to top edge of sill

Knee bolt to top edge of bolster
Head to roof surface

Nose to webbing (vertically)

Belt webbing to door (horizontally)
Neck Angle

H-Point Co-ordinates (to vehicle)
Seat back angle (as defined by torso angle)
Chest to centre of steering wheel

ole|T|IO|MMmMolo|m| >

XI|R
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TEST PARAMETERS

An on-board data acquisition unit will be used. sTeguipment will be triggered by a
contact plate at the point of first contact (t=@dawill record digital information at a
sample rate of 20kHz (alternatively a sample rdtel@kHz may be used). The
equipment conforms to SAE J211.

BEFORE THE TEST, ENSURE THAT THE LIVE BATTERY IS OONECTED, A
SINGLE KEY IS IN THE IGNITION, THE IGNITION IS ONAND THAT THE
AIRBAG LIGHT ON THE DASHBOARD ILLUMINATES AS NORMAL (WHERE
FITTED)

If the vehicle is fitted with a brake pedal retrant mechanism which requires a
vacuum present in the brake system, the enginebmayn for a predetermined time,
specified by the manufacturer.

Deformable Barrier

Fix a Full Width Deformable Barrier (FWDB) to thercrete block. The height of
this barrier should be 80mm +5nfrom the ground.

Speed

Measure the speed of the vehicle as near as p@ssitiie point of impact.

This speed should be 50km/h £ 1km/h. Record theahtest speed in the test details.
TARGET SPEED = 50km/h + 1km/h

Door Opening Force
Check that none of the doors have locked duringekie

Try to open each of the doors (front doors follovisgdrear doors) using a spring-pull
attached to the external handle. The opening fehoeild be applied perpendicular to
the door, in a horizontal plane, unless this is posgsible. The manufacturer may
specify a reasonable variation in the angle ofaplied force. Gradually increase the
force on the spring-pull, up to a maximum of 50@Mtil the door unlatches. If the

door does not open record this then try to unlétehdoor using the internal handle.
Again attempt to open the door using the spring-gtthched to the external handle.
Record the forces required to unlatch the doortarapen it to 450 in the test details.

If a door does not open with a force of 500N thenthe adjacent door on the same
side of the vehicle. If this door then opens notyaetry the first door.

If the door still does not open, record in the teéstails whether the door could be
opened using extreme hand force or if tools weezled.

=> In the event that sliding door s ar e fitted, the for ce required to open the door
sufficiently enough for an adult to escape should be recorded in place of the
45° opening for ce.
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84 Dummy Removal

8.4.1 Do not move the seats. Try to remove the dummy.

8.4.2 If the dummy cannot be removed with the seats @ir thriginal positions, recline the
seat back and try again. Note any entrapment adnamy.

8.4.3 If the dummy can still not be removed, try to slttle seats back on their runners.

8.4.4 If the dummy can still not be moved, the seatshzaout out of the car.

8.4.5 Record the method used to remove the dummy.

8.5 Intrusion M easurements
Take the vehicle intrusion measurements. Seede2iP for a full description of how
to do this.
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9 ASSESSMENT PARAMETERS
9.1 Head

Drivers with Steering Wheel Airbags

If a steering wheel airbag is fitted the followiagteria are used to assess the protection of the
head for the driver. These criteria are always dsethe passenger.

Note: HIC15 levels above 1000 have been recorded with airbags, where there is no hard contact
and no established risk of internal head injury. A hard contact is assumed if the peak resultant
head acceleration exceeds 80g or if thereis other evidence of hard contact.

If there is no hard contact a score of 4 pointsnarded. If there is hard contact, the following
limits are used:

Higher performance limit
HIC3z6 650
Resultant Acc. 3 msec exceedence 729

Lower performance and capping limit
HIC3z6 1000
Resultant Acc. 3 msec exceedence 88¢g

Drivers with No Steering Wheel Airbag

If no steering wheel airbag is fitted, and thedwaling requirements are met in the frontal impact
test:

HIC36 <1000
Resultant Acc. 3 msec exceedence <88q,

then 6.8 kg spherical headform test specified ifc ERegulation 12 [3] are carried out on the
steering wheel. The tester attempts to choose tst aggressive sites to test and it is expected
that two tests will be required, one aimed at thie &nd spoke junction and one at the rim and
spoke junction. The assessment is then based dallinsing criteria:

Higher performance limit
Resultant peak Acc. 80g
Resultant Acc. 3 msec exceedence 659

Lower performance and capping limit

HIC3s 1000
Resultant peak Acc. 120g
Resultant Acc. 3 msec exceedence 80g

From the face form tests, a maximum of 2 pointsaavarded for performance better than the
lower limits. For values worse than the lower parfance limit, no points are awarded.
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The results from the worst performing test are dsethe assessment. This means that for cars,
not equipped with a steering wheel airbag, the mara score obtainable for the driver’s head is 2
points.

9.2 Neck

Higher performance limit

Shear 1.9kN @ 0 msec, 1.2kN @ 25 - 35msec, 1@kMbmsec
Tension 2.7KN @ 0 msec, 2.3kN @ 35msec, 1.1KNO@s@éc
Extension 42Nm

Lower performance and capping limit

Shear 3.1kN @ Omsec, 1.5kN @ 25 - 35msec, 1.1kdb@sec*
Tension 3.3kN @ Omsec, 2.9kN @ 35msec, 1.1kN @sea*
Extension S57Nm* (Significant risk of injury [4])

(*EEVC Limits)

9.3 Chest

Higher performance limit

Compression 22mm (5% risk of injuryAlS3 [5])
Viscous Criterion 0.5m/sec (5% risk of injueyAlS4)
Lower performance and capping limit

Compression 50mm

Viscous Criterion 1.0m/sec (25% risk of injuryAlS4)
94 Knee, Femur and Pelvis

Higher performance limit
Femur compression 3.8kN (5% risk of pelvis injuy) [
Knee slider compressive displacement 6mm

Lower performance limit

Femur Compression 9.07kN @ Omsec,
7.56kN @= 10msec* (Femur fracture limit [4])
Knee slider compressive displacement 15mm* (Cradigament failure limit [4,7])

(*EEVC Limit)

For dummy results above or below the lower and higher performance limits, 0to 4 pointsis
available. For dummy resultsfalling between these two limitsa score of 2 pointsis
automatically awarded. (Sliding scales not used for L 7e vehicles).
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95 M odifiers

9.5.1 Driver

The score generated from driver dummy data may dudifrad where the protection for different
sized occupants or occupants in different seatositipns, or accidents of slightly different
severity, can be expected to be worse than thatatetl by the dummy readings or deformation
data alone. There is no limit to the number of e that can be applied.

9.5.1.1Head

Unstable Contact on the Airbag

If during the forward movement of the head its cewnff gravity moves further than the outside
edge of the airbag, head contact is deemed to tahla. The score is reduced by one point. If for
any other reason head protection by the airbagngcomised, such as by detachment of the
steering wheel from the column, or bottoming-outhaf airbag by the dummy head, the modifier
is also applied.

Note: Head bottoming-out is defined as follows: There is a definite rapid increase in the slope of
one or more of the head acceleration traces, at a time when the dummy head is deep within the
airbag. The acceleration spike associated with the bottoming out should last for more than
3ms.The accel eration spike associated with the bottoming out should generate a peak value more
than 5 g above the likely level to have been reached if the spike had not occurred. Thislevel will
be established by smooth extrapolation of the curve between the start and end of the bottoming out

spike.

Hazardous Airbag Deployment

If, within the head zone, the airbag unfolds inamer in which a flap develops, which sweeps
across the face of an occupant vertically or horialty the -1 point modifier for unstable airbag
contact will be applied to the head score. If tinbaay material deploys rearward, within the “head
zone” at more than 90 m/s, the -1 point modifielt b& applied to the head score. Further details
are contained in Euro NCAP Technical Bulletin TBLOO

Incorrect Airbag Deployment

Any airbag(s) which does not deploy fully in thesdmed manner will attract a -1 point modifier
applicable to each of the most relevant body peitfsthe affected occupant. For example, where
a steering wheel mounted airbag is deemed to hepeykd incorrectly, the penalty will be

applied to the frontal impact driver’s head (-1)h&ve, a passenger knee airbag fails to deploy
correctly, the penalty will be applied to the franimpact passenger left and right knee, femur and
pelvis (-1).

Where the incorrect deployment affects multipleyopdrts, the modifier will be applied to each
individual body part. For example, where a seatamr mounted side airbag, that is intended to
provide protection to the head as well as the thabdomen or pelvis deploys incorrectly, the
penalty will be applied to two body regions, -lthe head and -1 to the chest.

The modifier(s) will be applied to the scores af tmpacts for which the airbag was intended to
offer protection, regardless of the impact in whictieployed incorrectly. For example, the
penalty will be applied to the side and pole impsdres if a side protection airbag deploys
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incorrectly during the frontal crash. Where anynted protection airbag deploys incorrectly, Euro
NCAP will not accept knee mapping data for thatupant.

Unstable Contact on a Steering Wheel without an Air Bag

If, during the forward movement of the head, itatoe of gravity moves radially outwards further
than the outside edge of the steering wheel riragledntact is deemed to be unstable. The score
is reduced by one point. If for any other reaseachcontact on the steering wheel is unstable,
such as detachment of the steering wheel fromdhearm, the modifier is also applied.

Displacement of the Steering Column

The score is reduced for excessive rearward, latergpward static displacement of the top end of
the steering column. Up to 90 percent of the EEM®t$, there is no penalty. Beyond 110 percent
of the EEVC limits, there is a penalty of one poBetween these limits, the penalty is generated
by linear interpolation. The EEVC recommended lenate: 100mm rearwards, 80mm upwards
and 100mm lateral movement. The modifier used ereissessment is based on the worst of the
rearward, lateral and upward penalties.

9.5.1.2Chest

Displacement of the A Pillar

The score is reduced for excessive rearward digplaat of the driver’s front door pillar, at a
height of 200mm below the lowest level of the sidedow aperture. Up to 100mm displacement
there is no penalty. Above 200mm there is a perwdltwo points. Between these limits, the
penalty is generated by linear interpolation.

Integrity of the Passenger Compartment

Where the structural integrity of the passengermamment is deemed to have been compromised,
a penalty of one point is applied. The loss ofdtrtal integrity may be indicated by

characteristics such as:

» Door latch or hinge failure, unless the door iscageely retained by the door frame.

* Buckling or other failure of the door resultingsavere loss of fore/aft compressive
strength.

* Separation or near separation of the cross fatitoraA pillar joint.

» Severe loss of strength of the door aperture.

Seering Wheel Contact
Where there is obvious direct loading of the cliesh the steering wheel, a one point penalty is
applied.

9.5.1.3Knee, femur and pelvis

Variable Contact

The position of the dummy’s knees is specifiedl®ytest protocol. Consequently, their point of
contact on the facia is pre-determined. This isthetcase with human drivers, who may have their
knees in a variety of positions prior to impactff&ent sized occupants and those seated in
different positions may also have different kneetaot locations on the facia and their knees may
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penetrate into the facia to a greater extent. dieioto take some account of this, a larger area of
potential knee contact is considered. If contacitlaér points, within this greater area, would be
more aggressive penalties are applied.

The area considered extends vertically 50mm abogéealow the maximum height of the actual
knee impact location. Vertically upwards, considierais given to the region up to 50mm above
the maximum height of knee contact in the testhéfsteering column has risen during the test it
may be repositioned to its lowest setting if possikHorizontally, for the outboard leg, it extends
from the centre of the steering column to the enti@facia. For the inboard leg, it extends from
the centre of the steering column the same distaoard, unless knee contact would be
prevented by some structure such as a centre er@@eér the whole area, an additional
penetration depth of 20mm is considered, beyontidleatified as the maximum knee penetration
in the test. The region considered for each kngemerated independently. Where, over these
areas and this depth, femur loads greater thaiN3a8kl/or knee slider displacements greater than
6mm would be expected, a one point penalty is egpb the relevant leg.

Concentrated Loading

The biomechanical tests which provided the injotgriance data were carried out using a padded
impactor which spread the load over the knee. Wtheme are structures in the knee impact area
which could concentrate forces on part of the kaeee point penalty is applied to the relevant
leg.

Failure of a fundamental restraint component

If a fundamental restraint item fails during thetfesuch as a belt webbing tear, belt anchorage
failure, belt buckle release, etc each body regautomatically downgraded by 1 point to reflect
the serious vehicle restraint failure:

Head Assessment -1
Neck Assessment -1
Chest Assessment -1
Knee, femur & Pdlvis -1
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