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Technical Bulletin TB 017 IR-TRACC Absolute Length and Angle Calibration Version 1.0

ASSESSMENT

5.1 Criteria and Limit Values
5.1.1 Head
5.1.1.1 Side barrier impact

5 SIDE BARRIER AND POLE IMPACT

IMPACT ASSESSMENT

5.1 Criteria and Limit Values
5.1.1 Head
5.1.1.1 Side impact

Higher performance limit
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ASSESSMENT

5.1 Criteria and Limit Values
5.1.2 Chest
The assessment is based on the worst

performing individual rib lateral

IMPACT ASSESSMENT

5.1 Criteria and Limit Values
5.1.2 Chest
The assessment is based on the worst

performing individual rib lateral

A5

21411“%'*”“# ®

2.1.4.1.2 %%

A iR RLL Ve RGE
LMETEE

REEE

2141’}ﬂ_$b'=1mﬁ; "

21.4.1.2 338

AIE R RER L2 SR
B AMEFEFR o




2025 £ % Euro NCAP 4% 2019 & % Euro NCAP £ i3 TNCAP £+ ¥ % (% = %) | %/t TNCAP % - =%
compression. compression. wmE (R | AR (BRI T VR RS R 2
Higher | Lower | Capping (VDB and Pole Higher performance limit g | | trde F B M U E
limit | limit | limit | Lateral Compression 28mm (5% risk of i+ & | mm | 2800 |50.00 |5000 |[ff®/RHEE 28mm
Lateral mm | 2800 | 5000 |5000 ||AIS3,67YO) HE CEE R RGE % N R YA
Compression (vpB) ||MDB Lower performance and capping #) P E R AL
5500  |(limit 5500 ||fw BHEE S0mm
(pole) |[Lateral Compression 50mm (30% risk of (= = || 2 = frde B M w g E
AlS3, 45Y0) pa ) || B e BEEE  50mm

Pole Lower performance limit

Lateral Compression 50mm (30% risk of
AIS3, 45Y0)

Pole Capping limit

Lateral Compression 55mm (50% risk of

I = 4r 48 RS

e R¥EE  55mm

AIS3, 45Y0)
5 SIDE BARRIER AND POLE IMPACT |5 SIDE BARRIER AND POLE 214 B2 pREEEE RS > HRF 214 B AREE R 2
ASSESSMENT IMPACT ASSESSMENT Ed R¥=E

5.1 Criteria and Limit Values
5.1.3 Abdomen

Higher | Lower | Capping
limit limit limit
Lateral mm 47.00 | 65.00 65.00

Compression

5.1 Criteria and Limit Values

5.1.3 Abdomen

Higher performance limit

Lateral Compression 47mm (33% risk of
AIS3, 67Y0)

Lower performance and capping limit

Lateral Compression 65mm
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5 SIDE BARRIER AND POLE IMPACT
ASSESSMENT

5.2 Modifiers
5.2.3 Side Head Protection Device (Near-
side Occupant in Pole Impact Only)

5 SIDE BARRIER AND POLE
IMPACT ASSESSMENT

5.2 Modifiers
5.2.3 Side Head Protection Device (Pole
Impact Only)
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5 SIDE BARRIER AND POLE IMPACT
ASSESSMENT

5.3 Scoring & Visualisation
The contribution of the side and pole impact

tests along with the far side occupant

assessment to the Adult Occupant

5 SIDE BARRIER AND POLE
IMPACT ASSESSMENT

5.3 Scoring & Visualisation

The contribution of the side and pole

impact tests to the Adult Occupant
Protection Score is
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Protection Score is calculated by summing
the body scores for the relevant body
regions in each of the tests. The total score
in the side barrier and pole tests together is
limited to 12 points and the total score for
far side occupant protection is limited to 4
points. The individual scores (after
modifiers have been applied) for the side

impact test (max. 16 points) and the pole

test (max. 16 points) are summed and scaled

down to 12 points and combined with the

far side score to produce the total score.

calculated by summing the body scores
for the relevant body regions in each of
the tests. The total score in side barrier
and pole tests together is limited to 16
points. This is achieved by adding up the
individual scores (after modifiers have
been applied) for the side impact test
(max. 16 points) and the pole test (max.

16 points) and dividing the result by two.
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1 VEHICLE PREPARATION

1.2 Reference Loads

1.2.4 In the child restraints to be used for
testing, place masses equivalent to Q10
and Q6 child dummies on the second-
row driver’s seat and passenger’s seats
respectively (23kg and 36kg). If the
child restraints are not available at this
time then default masses of 7kg and 2kg
should be added to the dummy masses.

1.4 Vehicle Preparation

1.4.5 In the child restraints to be used for
testing, place masses equivalent to Q6
and Q10 child dummies on the second-
row driver’s side seat and passenger’s
seats respectively (23kg and 36kg). If

the child restraints are not available at

this time then default masses of 7kg and

1 VEHICLE PREPARATION

1.2 Reference Loads

1.2.4 In the child restraints to be used for
testing, place masses equivalent to Q10
and Q6 child dummies on the second-
row driver’s side seat and passenger’s
side seat respectively (23kg and 36kg).
If the child restraints are not available at
this time then default masses of 7kg and
2kg should be added to the dummy
Mmasses.

1.4 \ehicle Preparation

1.4.5 In the child restraints to be used for
testing, place masses equivalent to Q6
and Q10 child dummies on the second-
row driver’s side seat and passenger’s
side seat respectively (23kg and 36Kkg).

If the child restraints are not available at

this time then default masses of 7kg and
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2kg should be added to the dummy 2kg should be added to the dummy
masses. masses.
1.4.11 Mark the centreline of the vehicle 331411 x4 3 ¢ 250 iR
on the facia and centre console so that it cBRY Mo TV S B
can be seen from the offboard camera %fL & 5 | A o

views.

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 AWorldSID 50th percentile male
test dummy shall be used in the front
driver’s position.It shall conform to the
specification detailed in ISO 15830 parts
1-4:2013 & part 5:2018.Note: From 1st
January 2026, 1SO 15830 parts 1-4:2022
& part 5:2018 shall be applied.

2.2 Certification

2.2.2 If an injury criterion reaches or

exceeds its normally accepted limit (eg

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 A WorldSID 50th percentile male
test dummy shall be used in the front
driver’s position. It shall conform to the
specification detailed in 1SO 15830,
parts 1-5.

2.2 Certification

2.2.2 Deatils of the IR Tracc length
calculation procedure are described in
Technical Bulletin TB017.

2.2.3 If an injury criterion reaches or

exceeds its normally accepted limit (eg
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HIC of 700) then that part should be re-
certified.

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

2.2.4 Copies of the dummy certification
certificates will be provided as part of

the full report for a test.

2.4 Dummy Clothing and Footwear

2.4.1 WorldSID

2.4.1.1 The dumm(ies) shall be clothed in
a sleeveless suit or a modified version of

the sleeved suit with sleeves removed.

2.5 WorldSID Test Condition

2.5.2.6 After switching on the data
acquisition, the air inside the dummy and
also the sensors may warm up whereas
the dummy itself is still at a lower

temperature. Such sudden temperature

HIC of 700) then that part should be re-
certified.

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

2.2.5 Copies of the dummy certification
certificates will be provided as part of

the full report for a test.

2.4 Dummy Clothing and Footwear

2.4.1 WorldSID

2.4.1.1 The dummy shall be clothed
in a sleeveless suit or a modified
version of the sleeved suit with
sleeves removed.

2.5 WorldSID Dummy Test Condition
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minutes.

2.6 WorldSID painting and marking

2.6.1 The dummies shall have masking
tape placed on the areas to be painted
using the sizes detailed below. The tape
should be completely covered with the
following coloured paints. The paint
should be applied close to the time of the
test to ensure that the paint will still be

wet on impact.

Tape Sizes:

Driver

Head = 100mm square, centreline of head
with lower edge at C of G.

Head = 200mm x 20mm strip, centre
located at head C of G

Arm = 25mm x 150mm, starting at bottom

edge of shoulder fixing hole.

rises do not reflect the actual dummy
temperature and maybe ignored as long

as they do not exceed a duration of 20

2.6 WorldSID Dummy painting and
marking

2.6.1 The dummies shall have masking
tape placed on the areas to be painted
using the sizes detailed below. The tape
should be completely covered with the
following coloured paints. The paint
should be applied close to the time of the
test to ensure that the paint will still be

wet on impact.

Tape Sizes:

Driver

Head = 100mm square, centreline of
head with lower edge at C of G.

Arm = 25mm x 150mm, starting at
bottom edge of shoulder fixing
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Ribs = 25mm x 150mm strip, starting at
the rearmost accessible point at seat
back.

Pelvis = 50mm x 100mm, centred on hip

joint point

hole.

Ribs = 25mm x 150mm strip,
starting at the rearmost accessible
point at seat back.

Pelvis = 50mm x 100mm, centred on
hip joint point.

#4F = 26mmx150mm £ A

(55 TR R EEE g o

* ;;_* =50mmx100mm> 2 &R & B
EN AN

R

s

Gl ER R st R
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UL NN

3 INSTRUMENTATION

3.1 Dummy Instrumentation

3.1.1 The WorldSID shall be instrumented
to record the channels listed below.

Additional channels may be recorded.

3.1.2 Where the number of channels in the
WorldSID is 45 or more, only in-dummy
data acquisition systems may be used.
Where there are less than 45 channels,
the use of umbilical cables is at the
laboratories discretion. Details of the
child dummy instrumentation is
contained in the Euro NCAP Child

Occupant Protection Testing Protocol.

3 INSTRUMENTATION

3.1 Dummy Instrumentation

3.1.1 The WorldSID dummy shall be
instrumented to record the channels
listed below. Additional channels may be
recorded.

3.1.2 Where the number of channels in the
WorldSID dummy is 45 or more, only
in-dummmy data acquisition systems
may be used. Where there are less than
45 channels, the use of umbillical cables
is at the laboratories discretion. Details
of the child dummy instrumentation is
contained in the Euro NCAP Child

Occupant Protection Testing Protocol.
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(%3 % T W)
3.3 Trolley and Barrier Instrumentation

TOTAL CHANNELS
(F’F 9‘& ‘7“ @?\)

GFEd AT W)

3.3 Trolley and Barrier Instrumentation

TOTAL CHANNELS
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4 PASSENGER COMPARTMENT
ADJUSTMENT

4.1 Overview of Settings

GFE4 % T W4

4.6 Setting the rear seat (if adjustable)
4.6.1 If the vehicle rear seat position is
adjustable put it in the same fore/aft
position as that used in the frontal
impact ODB test with the same seat back

angle.

4 PASSENGER COMPARTMENT
ADJUSTMENT

4.1 Overview of Settings
CESENNES

4.6 Setting the rear seat (if adjustable)
4.6.1 If the vehicle rear seat position is
adjustable put it in the same fore/aft

position as that used in the frontal

impact ODB test with the same seat back

angle.
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5. DUMMY POSITIONING AND

MEASUREMENTS

5.2 Dummy Placement

5.2.3 H-point

Note that the H-point of the WorldSID
is situated 20mm forward of that of
the H-point determined by the H-

5. DUMMY POSITIONING AND

MEASUREMENTS

5.2 Dummy Placement

5.2.3 H-point

Note that the H-point of the WorldSID
dummy is situated 20mm forward of
that of the H-point determined by the
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point manikin.

5.2.4 Head and torso

5.2.4.2 If the rib angle is not specified by
the manufacturer and the seat back is 23°
+ 1°, adjust the dummy until the thorax

tilt sensor reads —2° (spine flexion) £ 1°,

5.2.8 After positioning the dummy
measure and record the dummy position
according to Section 5.4 and determine
the impact location as described in
Section 1.4.

5.4 Dummy Positioning Measurements

Figure 1: Driver dummy measurements
GFr&3 * T ®#)

H-point manikin.

5.2.4 Head and torso

5.2.4.2 If the rib angle is not specified by
the manufacturer and the seat back is 23°
+ 1°, adjust the dummy until the thorax
tilt sensor reads —2° (2° downwards) *
1°.

5.2.8 After positioning the dummy
measure and record the dummy position
according to Section

6.4 and determine the impact location as
described in Section 1.4.

5.4 Dummy Positioning Measurements
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6 BARRIER AND TROLLEY

6.1 Trolley Preparation
6.1.2 The total mass shall be 1400 £ 20kg.

6 BARRIER AND TROLLEY

6.1 Trolley Preparation
6.1.2 The total mass shall be 1300 + 20kg.

336 miLEEE o B

3361 4@

Ay
33612 % & ¥ & 5 1400 +
20kg °

336 miLEEE - B

3361 5 &

KA
33612 % £ € & 5 1300 +
20kg °
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2025 & Euro NCAP % 2019 & Euro NCAP % 1237 TNCAP i~ ¥ % (% = 'K) ¥ TNCAP % - w3 3§
7 TEST PARAMETERS 7 TEST PARAMETERS 3.3.7 iIF%k 2}%: 3.3.7 i#F%k 9}&
7.1 Impact Speed 7.1 Impact Speed 3371HFER 33T71RF# R
7.1.2 Record the actual test speed in the  |7.1.2 Record the actual test speed inthe (3.3.7.1.2 P #:# B & 5 60km/h +3.3.7.1.2 p #:& & & = 50km/h +

test details.
TARGET SPEED = 60km/h + 1km/h

7.4 After Test

7.4.1.3 Check that the unstruck side doors
are not locked and open the doors by hand

(front door followed by rear door).

7.4.1.4 If the doors do not open, record

this in the test details.

7.4.2 Refer to the Rescue and Extrication
protocol for further details of post-test

assessment.

test details.
TARGET SPEED = 50km/h + 1km/h

7.4 After Test

7.4.1.3 Check that the unstruck side doors
are not locked and open the doors by hand

(front door followed by rear door).

7.4.1.4 If the doors do not open, record
this in the test details.

7.4.2 Refer to the Rescue and Extrication
protocol for further details of post-test

assessment.
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(2025 = %= Euro NCAP #L.3)
3.1 Dummy Instrumentation

3.1.2
. Minimum | Channel
Location Parameter )
amplitude count
Head Linear acceleration, Ax, Ay, A; 250g 3
Angular velocity, ox, oy, ®z 4000deg/sec 3
Forces and moments
Upper neck 5kN, 300Nm 6
FXI Fy; FZ| MXI My, |\/|Z
Shoulder(s) — Joint Forces, Fx, Fy, F; 8KkN 3
Shoulder — Rib Displacement & rotation 100mm 2
Thorax - Upper rib Displacement & rotation 100mm 2
Thorax - Mid rib Displacement & rotation 100mm 2
Thorax - Lower rib Displacement & rotation 100mm 2
Thoracic temperature 2 [Temperature, see 2.5.1.3 30C 1
IAbdomen - Upper rib  [Displacement & rotation 100mm 2
,Abdomen - Lower rib  |Displacement & rotation 100mm 2
Spine - T12 Acceleration, Ayx, Ay, A; 200g 3
Pelvis Acceleration, Ax, Ay, A; 200g 3
Pelvis — Pubic Force 5kN 1
Femoral neck — struck
i Force, Fx, Fy, F2 5kN 3
side only
Total Channels 38

1 It is not necessary for this channel to be recorded through the dummy onboard DAU.
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(2019 = Euro NCAP .3 )
3.1 Dummy Instrumentation

3.1.2
. Minimum | Channel
Location Parameter )
amplitude count

Head Linear acceleration, Ax, Ay, A; 250g 3

Forces and moments
Upper neck 5kN, 300Nm 6

FX1 FY1 F21 MX1 My, MZ
Shoulder — Joint Forces, Fx, Fy, Fz 8kN 3
Shoulder — Rib Displacement & rotation 100mm 2
Thorax - Upper rib Displacement & rotation 100mm 2
Thorax - Mid rib Displacement & rotation 100mm 2
Thorax - Lower rib Displacement & rotation 100mm 2
Thoracic temperature* [Temperature, see 2.5.1.3 30C 1
Abdomen - Upper rib  |Displacement & rotation 100mm 2
Abdomen - Lower rib  |Displacement & rotation 100mm 2
Spine - T12 Acceleration, Ax, Ay, Az 200g 3
Pelvis Acceleration, Ax, Ay, Az 200g 3
Pelvis — Pubic Force 5kN 1
Femoral neck — struck

) Force, Fx, Fy, Fz 5kN 3

side only

Total Channels 35

* It is not necessary for this channel to be recorded through the dummy onboard DAU.
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(12 & i TNCAP .3 ¥ %)

3.33.12
% ] 54 By | P &L
4+ 4es# & (Linear acceleration) »
2509 3
. Ax~ Ay~ A
& & & (Angular velocity) > ox »
4000deg/sec 3
0y > 07
34 .t’f’ 3 ,;E»
+ogER Fx o Fy o Fy s Mes My M 5kN, 300Nm 6
AR — R & 4+ o KRy~ F 8kN 3
K2R — 4 A E i 100mm 2
IR — | e g A 2 100mm 2
g — ¥ 4 A% R i 100mm 2
PR L A 2 100mm 2
g 2nE B L B R 4332513 30C 1
AR — v A 2 100mm 2
FEIR T 4 4% R i 100mm 2
#4r-T12 eiE B A Ay A 200g 3
¥ 2 vk B A Ayt A 200g 3
§ 27— Bok 4 5kN 1
w5 — R ‘R Ry F 5kN 3
W i 38

B LU RS A N 2 ALK i (Data acquisition unit » DAU)iE i7 e 45 o
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(% & % TNCAP #.3%)

3.33.12
~% 28k Boikiety | SEiE &
. 4+ 4es# & (Linear acceleration) »
BR 3R Acs A~ A, 2509 3
. 3 l?f’ 3 i

g Rn Fx o Fy~ Fy o Mes My M, 5kN, 300Nm 6

KR — B & 4+ o F~Fy~ F 8kN 3

K2R — 4 A 2 100mm 2

g — b4 A% R i 100mm 2

g — ¢ 5§ A 2 100mm 2

g2 — T 4 A% R i 100mm 2

39 2RE B AR 4332513 30C 1

PR — b v A% R i 100mm 2

FERR — T o4 4% % g 100mm 2

¥ - T12 iR A Ay A 200g 3

$ 2 teid B Axs Ay A 200g 3

§ 2— Bk 4 5kN 1

w5 — R ‘oRCR R SkN 3

i B 3

BRL o XSOME m RSB A B R 2 TR BEP-3K A (Data acquisition unit » DAU)E {7 iz 4k o
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(2025 & Euro NCAP #.3)
33

TOTAL CHANNELS
1x Driver 38
1x Q10 30
1xQ6 13
1x Vehicle 2
1x Trolley 1
TOTAL 84
(2019 = Euro NCAP .3 )
3.3
TOTAL CHANNELS
1x Driver 35
1x Q10 30
1x Q6 13
1x Vehicle 2
1x Trolley 1
TOTAL 81
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(12 & i TNCAP .3 ¥ %)
3.3.3.3

#E i
1x & ® 38
1x Q10 30
1x Q6 13
1x 2 i@ 2
1x -2 1
R 84
(¢ & % TNCAP)
3.3.3.3
1xX ¥ &= 35
1xQ10 30
1x Q6 13
1x 2 i@ 2
1x -2 1
Rk 81
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(2025 & Euro NCAP #.3)

4 PASSENGER COMPARTMENT ADJUSTMENT

4.1 Overview of Settings

Adjustment

Required setting

Notes

Methods

Front seat fore/aft

As defined in 4.4

Front seat cushion tilt

As defined in 4.4

Front seat height

As defined in 4.4

Front seat torso angle

Manufacturer's design
position.

\Where no design position is given, set to 23° to
vertical, as defined by Torso angle. Must be the
same in Pole test.

See Section 5.1

Front seat lumbar support

Fully retracted.

See Section 4.2

Front seat cushion length

Fully retracted.

Front head restraint
height & tilt

See Section 6,
Whiplash
testing protocol

/As whiplash test position. If there is any
interference with the rear of the dummy head, move
the HR to the most rearward position.

Front seat belt anchorage

Manufacturer's 50th
percentile design
position

If no design position, then set to mid position, or
nearest notch upwards

See Section 5.2.7. Webbing
must not be in contact with the
neck.

Steering wheel

Highest position and
most outward

See Section 4.5

Rear seat facing

Forwards

See Section 4.6

Rear seat lateral position

Most outboard

Rear seat fore/aft

Manufacturer's design
position

\Where no details are provided in the
handbook, set to mid

See Section 4.6

Rear seat cushion tilt

Manufacturer's design

position

Permissible up to mid position, otherwise lowest

20




for test

Adjustment Required setting Notes Methods
. Manufacturer's design ) e
Rear seat height . Where no design position is given, set to lowest
position
Manufacturer's design |Where no design position is given, set to
Rear seat torso angle . i )
position 25° to vertical, as defined by torso angle
Rear seat lumbar support Fully retracted.
Rear seat cushion length Fully retracted.
\Where no details are provided in the handbook, set
. i .. |As recommended in  to mid or next lowest position for height and mid
Rear head restraint height & tilt] . ) . ) ) )
vehicle handbook. locking position for tilt. Must not interfere with
child/CRS installation
As recommended in ) ) .
) If no recommendation then set to midposition, or
Rear seat belt anchorage vehicle handbook for
i i nearest notch upwards. MUST be same as MPDB
CRS installation
May be left up if dummy positioning does not allow
Arm-rests (Front seats) Lowered y ) ) P P 9
lowering. Single occupancy test only
Arm-rests (Rear seats) Stowe
Side window glazing All raised
Gear change lever In the neutral position
Parking brake Engaged
Pedals Normal position of rest |Adjustable pedals fully forward See Section 4.2
For automatic door locks, refer to the Rescue and
Doors Closed, not locked . ) _
Extrication protocol. Rear child locks disengaged.
Roof Raised
Fixed sunroofs should not be modified
Sunroof Closed

21




Adjustment

Required setting

Notes

Methods

Sun visors

Stowed

Rear view mirror

Normal position of use

Front passenger airbag

Enabled

Adjustments not listed will be set to mid-positions or nearest positions rearward, lower or outboard.
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(2019 & Euro NCAP %#.%)

4 PASSENGER COMPARTMENT ADJUSTMENT

4.1 Overview of Settings

Adjustment Required Setting  |Notes Methods

Seat fore/aft As defined in 4.4

Seat base tilt As defined in 4.4

Seat height As defined in 4.4
Manufacturer's

Torso angle design Otherwise 23° to Vertical See Section 5.1
position

Seat lumbar support

Fully retracted

See Section 4.2

As whiplash test position. If there is any interference with the

Front seat belt anchorage
(where adjustable)

manufacturer’s 50th
percentile design
position

If no design position then set to mid position, or nearest notch
upwards

Front head restraint height & [Mid locking See Section 6.2 Whiplash testing
i » rear of the dummy head, move the HR to the most rearward
tilt position N protocol.
position.
Initially,

See Section 5.2.7

Steering wheel

Highest position
and
most outward

See Section 0

Rear seat fore/aft
(where adjustable)

Manufacturer's
design

position

Where no details are provided in the handbook, set to mid

See Section 4.6
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Adjustment Required Setting  |Notes Methods
Manufacturer's
Rear seat back angle _ . . :
) design Otherwise 25° to Vertical See Section 4.6
(where adjustable) .
position
Rear seat facing Forwards

Rear head restraint height & tilt

As recommended in
vehicle handbook.

Where no details are provided in the handbook, set to mid or
next lowest position for height and mid locking position for
tilt. Must not interfere with child/CRS installation

See Section 6.2 Whiplash testing
protocol.

Rear seat belt anchorage
(where adjustable)

As recommended in
vehicle handbook
for

CRS installation.

If no recommendation then set to midposition, or nearest
notch upwards.
MUST be same as ODB

Arm-rests (Front seats)

Lowered position

May be left up if dummy positioning
does not allow lowering. \Where adjustable place in horizontal
position

Arm-rests (Rear seats)

Stowed position

Side window glazing All raised
In the neutral
Gear change lever .
position
Parking brake Engaged

Normal position of

Pedals st Adjustable pedals fully forward See Section 4.2
Doors Closed, not locked

Roof /sunroof Raised /fully closed |Where applicable

Sun visors Stowed position

24




Adjustment

Required Setting

Notes

Methods

Rear view mirror

Normal position of
use

Adjustments not listed will be set to mid-positions or nearest positions rearward, lower or outboard.
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(2025 & 5= Euro NCAP %)
5.4 Dummy Positioning Measurements

Figure 1: Driver dummy measurements
Driver measurements

A
B
C
D*

r X “ I o T m

Head/roof panel

Chin/windscreen joint

Chin/centre of the steering

Thorax strap/centre of the steering wheel

Hip-joint point/inside opening of the door (horizontal)
Hip-joint point/inside opening of the door (vertical)
Knee/floor covering (vertical)

Head/side window pane (or padding)
Shoulder/window pane (or padding)

Elbow/door (or padding)

Pelvis/door (or padding)
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M Knee/door (or padding)
N Belt webbing to door (horizontally)
* Horizontal distance from steering wheel centre

(2019 & Euro NCAP #.3%)
5.4 Dummy Positioning Measurements

Driver measurements
A Head/roof panel
B Chin/windscreen joint
C Chin/centre of the steering
D*  Thorax strap/centre of the steering wheel
E Hip-joint point/inside opening of the door (horizontal)
F Hip-joint point/inside opening of the door (vertical)
G Knee/floor covering (vertical)
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< I N

N

Head/side window pane (or padding)
Shoulder/window pane (or padding)
Elbow/door (or padding)

Pelvis/door (or padding)

Knee/door (or padding)

Belt webbing to door (horizontally)

* Horizontal distance from steering wheel centre
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¥R & 23 P 48 (Inside opening of the door) (k)
AR BT P (28 )

h3% T 4 % @ 4 (Floor covering) (£ )

B v" T 'F'J % 33 (Pane) (\H “L i)

L TRy (AES)

"*%’3 B (REY)

A I 6o mTmm
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L ¥/ (REALP)

M BT B (REAP)

N FTrFEFLEP (kT
w4 2

(2 & % TNCAP %)
3354 A iz} &R
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A ERIR B E AR

B T @ 35k 338 4% & gk(Windscreen joint)
C TE %3 r;’,,ji;; -BINN

D* 4] %F ik

E ¥R & 22 P 4E(Inside opening of the door) (k)
F BB 2R PP (L2 )
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340 g FERRLTE

Euro NCAP Oblique Pole Side Impact Test Protocol Version 7.2
Technical Bulletin TB 017 IR-TRACC Absolute Length and Angle Calibration Version 1.0

2025 & Euro NCAP .37

2019 & Euro NCAP #.3%

\\‘

237 TNCAP if = & % (% = %)

/& TNCAP % - 543

1 VEHICLE PREPARATION

1.3 Reference Loads

1.3.1 Where a dual occupancy test is to be
performed replace Sections 1.3.2 to 1.3.4
with those detailed in Sections 8.1.1 to
8.1.3.

1.3.2 Place both front seats in their mid-
positions, this may not be the same. If
there is no notch at this position, set the

seat in the nearest notch rearward.

1.3.3 Place weights equivalent to a
WorldSID 50th dummy (75kg) in the
front driver’s seating position.

1.3.4 Place weights with a mass of the
rated cargo and luggage mass or 136kg
whichever is less, in the luggage
compartment of the vehicle. The normal
luggage compartment should be used i.e.

rear seats should not be folded to

increase the luggage capacity. Spread the

1 VEHICLE PREPARATION

1.3 Reference Loads

1.3.1 Place both front seats in their mid-
positions, this may not be the same. If
there is no notch at this position, set the

seat in the nearest notch rearward.

1.3.2 Place weights equivalent to a
WorldSID 50th dummy (75kg) in the
front driver’s seating position.

1.3.3 Place weights with a mass of the
rated cargo and luggage mass or 136kg
whichever is less, in the luggage

compartment of the vehicle. The normal

luggage compartment should be used i.e.

rear seats should not be folded to

increase the luggage capacity. Spread the
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2025 & Euro NCAP % 2019 & Euro NCAP % 1237 TNCAP i~ ¥ % (% = 'K) ¥ TNCAP % - w337
weights as evenly as possible over the | weights as evenly as possible over the T3 e o T3 e o
base of the luggage compartment. If the | base of the luggage compartment. If the
weights cannot be evenly distributed, weights cannot be evenly distributed,
concentrate weights towards the centre | concentrate weights towards the centre
of the compartment. of the compartment.
1.3.5 Roll the vehicle back and forth to  |1.3.4 Roll the vehicle back and forthto ~ [3.4.1.3.5 #-8 fmwm {5 45 & > i¢ %”‘ 34134 #-8 fmm fs## o & BS

‘settle’ the tyres and suspension with the
extra weights on board. Determine the
front and rear axle loads of the vehicle.
These loads are the “axle reference
loads” and the total mass is the
“reference mass” of the vehicle.

1.3.6 Record the axle reference loads and
reference mass in the test details.

1.3.7 Measure and record the ride-heights
of the vehicle at a point on the wheel
arch in the same transverse plane as the
wheel centres. Do this for all four
wheels.

1.3.8 Remove the weights from the
luggage compartment and the dummy

weights from the front seat.

1.5 Vehicle Preparation

‘settle’ the tyres and suspension with the

extra weights on board. Determine the
front and rear axle loads of the vehicle.
These loads are the “axle reference
loads” and the total mass is the
“reference mass” of the vehicle.

1.3.5 Record the axle reference loads and
reference mass in the test details.

1.3.6 Measure and record the ride-heights
of the vehicle at a point on the wheel
arch in the same transverse plane as the
wheel centres. Do this for all four
wheels.

1.3.7 Remove the weights from the
luggage compartment and the dummy

weights from the front seat.

1.5 Vehicle Preparation
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(Axlereference load) > @ & §m 4% &

£ 28T 243 £ | (Reference
mass) °

34136 ¥y f 2 %
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ok T TR
(Axle reference Ioad)’ R KN o
Erid T 433 & | (Reference

?».;—

mass) °

4134135 %@ st L2 5

BE e RRTR
3.4.1.3.6 ** #% 4= (Wheel arch) £? #

= (Wheel centre) I # v T & Aupl
B I srmiNER 3 0 B R
R RE

2134137 BEFFME - 2R

FABSDEE o

3.4.15 # fm A &
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1.5.11 Mark the centreline of the vehicle on 341511 x4 3 ¢ 250 iR
the facia and centre console so that it can edimY M PV R D MRS
be seen from the offboard camera views. A& —f—E B oo

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 AWorldSID 50th percentile male
test dummy shall be used in the front
driver’s position. It shall conform to the
specification detailed in ISO 15830 parts
1-4:2013 & part 5:2018. Note: From 1st
January 2026, 1SO 15830 parts 1-4:2022
& part 5:2018 shall be applied.

2.1.2 For the dual occupancy test, detailed
in Section 8, two WorldSID 50th
percentile male test dummy confirming
to the above specification shall be used.

2.2 Certification

2.2.1 The WorldSID used on the driver’s
seat shall be re-certified after every
FOUR impact tests.

2 DUMMY PREPARATION AND
CERTIFICATION

2.1 General

2.1.1 A WorldSID 50th percentile male
test dummy shall be used in the front
driver’s position. It shall conform to the
specification detailed in 1SO 15830,
parts 1-5.

2.2 Certification
2.2.1 The WorldSID shall be re-certified
after every FOUR impact tests.

2.2.2 Deatils of the IR Tracc length

calculation procedure are described in

3.4.2 ~ & % 2 % % (Certification)
3.4.2.1: 7
34211 WorldSID 7 # 2 1 (0 =
IR LY N Sl
Ao 3% ARG L 2013 £ 1SO
15830 % 1 = 43Ri» » 2 2018 #

ER-ELSIESE R Y

3421243428 1k 2 BB

B it A B P L YRR
z_ WorldSID 7 A2 7 (= 4

g

tiEse 4 i o

342 &%

34221 ERE A BE G4 HE
Wk (8 e £ ATE 7 WorldSID 7
AT ) EFT AR G-

342 ~ % 2 % % (Certification)
3.4.2.1: B
3.4.2.1.1 WorldSID 7 #» 2 1 (0 =
R O i %%Eﬂ
oo 3Z A B & ISO 15830 %
13 B3R5 2 34 o

3422 % 5%
34221 A iy E s 4 IRFREK
8 B E #7iE 7 WorldSID 7 4 2

ITO0=rEFHABER-
34222 IR Tracc £ B3 & ¥ 5

L Euro NCAP Hjwid 38 TB017

38




2025 & Euro NCAP % 2019 & Euro NCAP % 1237 TNCAP i~ ¥ % (% = 'K) ¥ TNCAP % - w337
Technical Bulletin TB017. (Technical Bulletin TB017) -
34223 ¥ % & 2 #F' #ic (Injury
2.2.2 If an injury criterion reaches or 2.2.3 If an injury criterion reaches or 34222 ¥ % % % i #c (Injury| criterion)if ¥ & iu,ﬁ Hpr §EX
exceeds its normally accepted limit (e.g. | exceeds its normally accepted limit (e.g. | criterion)i F| & AzE H T ¥ &% | # B (4ogginig ip ¥ HIC #
HIC of 700) then that part should be re- | HIC of 700) then that part should be re- | & ] (4c#f % T 4y @: HIC | 700): 7 Fi MiBEATELH ©
certified. certified. 700) » EJ;§ M REFTATK o (34224 F A B iF - M3 RE%
2.2.3 If any part of the dummy is broken |2.2.4 If any part of the dummy is broken (3.4.2.2.3 & * & i — R =3t 2E k| ¥ #Fi& P PIREINE YR >R

in a test then the part shall be replaced

with a fully certified component.

2.2.4 A copy of the dummy certification
certificate will be provided as part of the

full report for a test.

2.3 Additions and Modifications to the
Dummies

2.3.1 The WorldSID shall be equipped
with the half arm assembly on both

sides.

2.4 Dummy Clothing and Footwear
2.4.1 The dummy(ies) shall be clothed in
a sleeveless suit or a modified version of

the sleeved suit with sleeves removed.

in a test then the part shall be replaced

with a fully certified component.

2.2.5 A copy of the dummy certification

certificate will be provided as part of the

full report for a test.

2.3 Additions and Modifications to the
Dummies

2.3.1 The WorldSID dummy shall be
equipped with the half arm assembly on
both sides.

2.4 Dummy Clothing and Footwear
2.4.1 The dummy shall be clothed in a
sleeveless suit or a modified version of

the sleeved suit with sleeves removed.

i #F*& CRFEIRE R R > AR
z_ % i (Fully certified component)
34224 A8 A%ED (Certlflcate)

J%ﬁ%%ﬁ ITﬁ&:‘Dﬁeré‘%Eép v

3423 % G peitx AR
3.4.2.3.1 WorldSID 7 » 2
FHABS Ry BT X
= (Half arm assembly) -

I0=
gy

3424 A2 F 2 S
34241 * BT F @+ %
AR %%“,%Z‘\'Z'é’i\i oo

B

Eﬁfé °
34225 * i % % 2 (Certificate)
7~ R 11"?%?@555@3?? °

i# (Fully certified component)

3423 A feit 2 AR
34231 WorldSID 7 » 2 7 (0 =
TR A RIY R KLY

= (Half arm assembly) -

3424 ~ & F 2 ¥l
34241 % BT FEAH ¥ 2
FCORRT AR 2 A S 2o

R

3.4.2.5 A i k5 iE &
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2.5 Dummy Test Condition

2.5.1 Dummy Temperature

2.5.1.1 The dummy(ies) shall have a
stabilised temperature in the range of
20.6°C to 22.2°C.

2.5.2 Dummy Joints

2.5.2.6 After switching on the data
acquisition, the air inside the dummy
and also the sensors may warm up
whereas the dummy itself is still at a
lower temperature. Such sudden
temperature rises do not reflect the
actual dummy temperature and maybe
ignored as long as they do not exceed a
duration of 20.

2.6 Dummy painting

2.6.1 The dummy shall have masking tape
placed on the areas to be painted using
the sizes detailed below. The tape should
be completely covered with the ollowing
coloured paints. The paint should be
applied close to the time of the test to

ensure that the paint will still be wet on

2.5 Dummy Test Condition

2.5.1 Dummy Temperature

2.5.1.1 The dummy shall have a stabilised
temperature in the range of 20.6°C to
22.2°¢,

2.5.2 Dummy Joints

2.6 Dummy painting

2.6.1 The dummy shall have masking tape
placed on the areas to be painted using
the sizes detailed below. The tape should
be completely covered with the ollowing
coloured paints. The paint should be
applied close to the time of the test to

ensure that the paint will still be wet on

3425 X Rk

34251 ~ B ER

342511 % B e R EFET AN
WX 206CE 222C2 FF -

34252 * &R &

3.4.252.6 M fcF i X

P
Sufe

A 3

FERRET

e,
pA

m

AR AE D ESTRIGER o

e

R

FR m;;i,i—‘r’,:tg_zﬁﬁg;-ﬁm/\

'*E;m_}i ¥

R RFFER A

W20 4 48 0 IV

LY e

3426 4 %igd

34261 Bt A BT RS 2 H
B TS s fﬁwwéﬁ%
F oo BAF iR E BT S T
4 ,@ﬁﬁgﬁf&fi%“i}%i@%ﬁ
o B AT RSk PR R

l=

RPCAEE IR AL SN T

34251 ~ B E R
342511 4 B e R EFET AN
N 206C3E 222C2 FF -

34252 ~ B &

3426 Bk

34261 B3 A BIFLE S L F
B0 LT S 352 g FARRE AR
+ %K&h(ﬁ&iﬁ“‘;l TR
¢ o v B ER NN é‘i’i’
o BRI SR AT ik PR PR

PP LA a Sk o N T

[

oo
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impact.
Driver outboard side of head
Head (Paint tape outline) Red
Head CoG (circle @ 40mm) Yellow Head
top along mid sagittal plane Green
Shoulder/Arm Blue
2 ™ Thorax Rib Green
3™ Thorax Rib Red
15t Abdomen Rib Blue
2 " Abdomen Rib Green
Pelvis Orange
NOTE: The tape should be completely
covered with the coloured paints
specified, with the exception of the driver
head which should have only the outer

edge of the tape painted.

Tape Sizes:

Driver

Head = 100mm square, centreline of head
with lower edge at C of G.

Head = 200mm x 20mm strip, centre
located at head C of G.

Arm = 25mm x 150mm, starting at bottom

impact.
Driver
Head (Paint tape outline) Red
Head CoG (circle @ 40mm) Yellow Head
top along mid sagittal plane Green
Shoulder/Arm Blue
2 "™ Thorax Rib Green
3 Thorax Rib Red
15t Abdomen Rib Blue
2 " Abdomen Rib Green
Pelvis Orange
NOTE: The tape should be completely
covered with the coloured paints
specified, with the exception of the driver
head which should have only the outer

edge of the tape painted.

Tape Sizes:
Driver
Head = 100mm square, centreline of head

with lower edge at C of G.

Arm = 25mm x 150mm, starting at bottom

edge of shoulder fixing hole. Ribs =

edge of shoulder fixing hole. Ribs =

1237 TNCAP i~ ¥ % (% = 'K)
?ﬂf ko4 g*E R ek gy
ERIR (WA g )
g (FIBE & 40mm) &
LY R %

ALY i
JINg - R %

WGy = A 4

FINYE - &

2 #

WF R

% 5

Eﬁgﬂ—loomm_ﬁ%q ’ BF‘ 2R A\a‘é’fl\
fT%@ﬂju@o

£ 2%= 200mm x 20mm £ %35 > ¥

AN ERIRE L o

£ kF=25mmx150mm > j¥_A ¥R EH %

3L }%%Kﬁ@-ﬁ‘; °

o

FRIR (WA g )
g (FIBEE40mm) &
L I - e T
ATEY S

IRy - %%

g = A i
WK - B %

* 2 #

LER 2

;ba;!ﬁ

FF2R=100mm & = A FEINE AR
PTG AN E S R

£ EF=25mmx150mm » €A ¥R E Z
3L )%%’K F,;? -Q‘;, o

%% 4 = 25mmx150mm £ & B

- p_,.
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25mm x 150mm strip, starting at the
rearmost accessible point at seat back.
Pelvis = 50mm x 100mm, centred on hip
joint point.

2.7 Post Test Dummy Inspection

2.7.1 The dummy(ies) should be visually
inspected immediately after the test. Any
lacerations of the skin or breakages of
the dummy should be noted in the test
details.The dummy may have to be re-
certified in this case. Refer to Section
2.2.

25mm x 150mm strip, starting at the
rearmost accessible point at seat back.
Pelvis = 50mm x 100mm, centred on hip

joint point.

2.7 Post Test Dummy Inspection

2.7.1 The dummy should be visually
inspected immediately after the test. Any
lacerations of the skin or breakages of
the dummy should be noted in the test
details. The dummy may have to be re-
certified in this case. Refer to Section
2.2.

(%v
% 4 = 25mmx150mm £ i )
PR A R A o
* 2= 50mmx100mm 2 &L R & 2

B N

3427 #%is ~ Bk A

34271 #Fkis 2 TP ALK
R IR Y SO S A LE
B AR et
%A S pE AR 2 3422 F
%é%

(T2 R DBER A o

# 2= 50mmx100mm 12 FLRE & B
208 o

3427 w5t L Bk

34271 #&% s B2 TP Rk
TG A BRI o F T P A
BB 2 1) et R
R S pEA R SY 3422 F
RAk e

4
]

3 INSTRUMENTATION

3.1 Dummy Instrumentation

3.1.1 The WorldSID on the driver’s seat
shall be instrumented to record the
channels listed below.Additional

channels may be recorded.

3.1.2 Where the number of channels in the
WorldSID is 45 or more, only in -

3 INSTRUMENTATION

3.1 Dummy Instrumentation

3.1.1 The WorldSID dummy shall be
instrumented to record the channels
listed below.Additional channels may be

recorded.

3.1.2 Where the number of channels in the
WorldSID dummy is 45 or more, only in

343 RBIEZF FTHMHFE AKX E
(Instrumentation)

3431 4 in Rip| B2 FALREE kit
KE

34311 E ® & WorldSID 7 4~ 2
TO+FET A2z BRIFEEF
Sk R N S R -
P o T T e B I o

34312 % WorldSID 7 4~ 2 7

FHABEG 45 Bt in

343 RRIEZE TR FAKE
(Instrumentation)
3431 A B RIEE FTHHEE L
KE
3.43.1.1 WorldSID 7 ~ 2 1 0 =
FREA B2 RPIEE T AR
AR T I W s T S
§ oo T R
34312 % WorldSID 7 4~ 2 1
Fl A e 45 BL oo

dummmy data acquisition systems may

-dummmy data acquisition systems may

Rl WA A gp %Km?

5?3@ U N S L= rhe
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be used. Where there are less than 45 be used. Where there are less than 45 ALREB koL o F AR HeIE 0 Y 45 RLFEPE kLo EAF B bt 45
channels, the use of umbilical cablesis | channels, the use of umbillical cablesis | & » RIS HT By AT E | B 0 PGPS HET f - 247

at the laboratories discretion.

GFE3 *TR4)

3.3 Carrier Instrumentation

at the laboratories discretion.
%3 *E W)

3.3 Carrier Instrumentation

LR E b E LN L

o203 34V g 7 (Umbilical

%
2N

cable) -
Grss 27 Bl#)

3433 53 Rl B2 TR L

B GRS R T P IR R

4ok 2o 2 3% i 7 (Umbillical
cable) -
G+ A7 Bl #)

3433 2B R pIE2 F

P

3.3.1 The carrier is to be fitted with an ~ |3.3.1 The carrier is to be fitted withan ~ |3.4.3.3.1 = 2 ¢ sz % T#)‘z@ (#:i7(|3.4331 22 ¢ 52 ﬁg—f#}%@ (317
accelerometer at its structure at the accelerometer at its structure at the T ) BEE- v R I UB| o) REE- ER S T U
centre line, near the centre of gravity. centre line, near the centre of gravity. w2 w % % (AX) w2 e % % (AX)

The accelerometer is to be fitted in the | The accelerometer is to be fitted in the (PF 54 X F Bl#) G4 AP B Z)
direction of movement (AX). direction of movement (AX).

%3 AT F2) GFEt 2 T W4

4 PASSENGER COMPARTMENT 4 PASSENGER COMPARTMENT 3.4.4 # % (Passenger compartment)|3.4.4 2 3 (Passenger compartment)

ADJUSTMENTS ADJUSTMENTS B B

4.1 Overview of Settings 4.1 Overview of Settings 3441 % T5ET 3441% T5ET

Gr$4 AT B#) G+ AT B#) G223 27 B #) Grs3 *F B #)

4.4 Positioning the driver’s seat 4.4 Positioning the seat BAAADFEER L= F 3 444 0 B R =

In case of single occupancy the settings |The settings for the passenger seat 344411 A K AT o kB A 3 44411k 2 AR TR E T i

for the passenger seat should be as

near as possible to being the same as

should be as near as possible to being

the same as that of the driver’s seat.

i
B o

T T R AR

BB AL A o
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that of the driver’s seat.
5 DUMMY POSITIONING AND 5 DUMMY POSITIONING AND 345 4 iy i=% 2 £ip 345« =% 2 £p
MEASUREMENTS MEASUREMENTS 3452 F % % % % % (Head|3.452 & % % # % % (Head

5.2 Head Protection Device marking

5.2.1 Using the location of the H-point as
measured in Section 5.1.21 for the front
seating position, calculate and record the
corresponding 5th female and 95th male
head centre of gravity positions for the
front seat to determine the corners of the
head CoG-boxx (Figure 2):

CRES SN FY

5.2.3 Using the location of the H-point for
the rear seating position as measured for
the Rear

Whiplash protocol, calculate and record
the corresponding head centre of gravity
positions in the most forward and

rearward seating positions (Figure 3):

Gr$+4 AT B#)

5.2.6 Mark the vertical lines X5 and X95
and the horizontal lines Z95 and Z5 on

both the vehicle interior at the struck

5.2 Head Protection Device marking

5.2.1 Using the location of the H-point as
measured in Section 5.1.21 for the front
seating position, calculate and record the
corresponding 5th female and 95th male
head centre of gravity positions for the
front seat to determine the corners of the
head CoG-box:

CESE SN LY

5.2.3 Using the location of the H-point for
the rear seating position as measured for
the Rear

Whiplash protocol, calculate and record
the corresponding head centre of gravity
positions in the most forward and
rearward seating positions:

CESE N EY

5.2.6 Mark the vertical lines X5 and X95
and the horizontal lines Z95 and Z5 on

both the vehicle interior at the struck

Protection Device » HPD) % e
34521 #* 3.45.1.21 p|i¥ 2
-RAHHERE R
F-PAEES LI FAAMEE R
95§ p g Mz BEIE SR
L Fp 3% E 7 3 (CoG-box)
ze & (4r@2):

2t 4%
204

GER3 2 T H4)

34523 i * 5 & ¥ > 43 (Rear
Whiplash) =g 17 2_ 16 & H BB
BRI s RkEkn > Bhk
f6 > B H A uH 2 BN
Loy (4ol 3)

G54 *T W)

34526 ** R B2 B fwp 22
AL RPD R e T
1 X5~X95 £7 -k T &1 795+ Z5( 4o

Protection Device > HPD)#& 3z

(34521 #* 345121 pl¥F2 %

2L 5

- HEEHEEE P ET
S -RAKS5E A,\,«—Qr};i“
95 Fl‘“'\ =g M2 EEIRE L

-z g 30 & = 2 3 (CoG-box)
E A

== v
FG 3

Grs+ AF Bl %)

3.452.3 & * {5 AL ™ % (Rear
Whiplash) #7ip] {8 2_ {8 & H B
BRIkt Rk S 25
6> B H A uH 2 BN
AN ]

GFrs+ AT B%)

34526 4 G2 B g5 202
AR RIND RN e LR
X5 ~ X95 82 -k T 5 795 ~ Z5 -
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side and on the vehicle exterior on the
non-struck side(Figure 4).
(%% % F W4)

5.3 Dummy Placement

5.3.1 It is the intention that the dummies
should not be left to sit directly on the
seat for more than 2 hours prior to the
test. It is acceptable for the dummy to be
left in the vehicle for a longer period,
provided that the dummy position is
checked no more then one hour prior to
test. It is not acceptable for the dummy
to be left in the vehicle overnight or for a

similarly lengthy period.

5.3.3 Head and torso

5.3.3.2 If the rib angle is not specified by
the manufacturer and the torso angle is
23°+ 1°, adjust the dummy until the
thorax tilt sensor reads —2° (spine
flexion) £ 1°.

5.4 Dummy Positioning Measurements

side and on the vehicle exterior on the

non-struck side.

(%% 2T W)

5.3 Dummy Placement

5.3.1 It is the intention that the dummy
should not be left to sit directly on the
seat for more than 2 hours prior to the
test. It is acceptable for the dummy to be
left in the vehicle for a longer period,
provided that the dummy position is
checked no more then one hour prior to
test. It is not acceptable for the dummy
to be left in the vehicle overnight or for a

similarly lengthy period.

5.3.3 Head and torso

5.3.3.2 If the rib angle is not specified by
the manufacturer and the torso angle is
23°+ 1°, adjust the dummy until the
thorax tilt sensor reads —2° (2°

downwards) + 1°.

5.4 Dummy Positioning Measurements

3453 4 %k

34531 Es%H 0 A B BT Bk
B HE AR 2 ) PF oo BiEBR
1 P pedh Al P e
Al BN R R o A
Rk ARG E DN ST

34533 FFINE §Rik

345332 F2 ki F izt
FRTIRIFER S 23+ 1 BB
A s @ H g R R
% -2 B ( % 41k & (Spine flexion))
+ 1R o

3454 Ay i=% &P

3453 4 Bl

34531 FEgw 0 A B RE Bk
W AT 2 ) BF oo F Rk
1 pmpted * iz peer
A BTl BN REPERT o R
R A AL T R BN A
B cpE o

34533 FiN2 ipit

345332 FP ki F iz
ERVIRIFER S 23 £ L ROR
THEA o i H AR R E Al B
P2k (PT2R)+1A -

3454 A iy i=% &P
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The following measurements are to be

The following measurements are to be

R EE R T

R E T

on the carrier.

on the carrier.

recorded prior to the test after the recorded prior to the test after the DEARR (ST AR RE - DEARR ST AR RE -
dummy settling and positioning dummy settling and positioning Gr&4 AR R #) G % T RZ)
procedures have been carried out. procedures have been carried out.

GFE3 2 TR %) CESE SN LY

6 CARRIER AND POLE 6 CARRIER AND POLE 346 & %2 = H1 346 22 % =41

6.2 Pole 6.2 Pole 3.46.2 > 41 3.46.2 > 41

6.2.3 Where floor deceleration occurs 3.4.6.2.3 & 5 & 5 530 EE 2R LT ER 2N
before head to head contact it must be B g4 R o PRIEEPYH
shown that there has not been an AR i@ T o B
influence on the dummy kinematics.

6.2.4 Mark a line along the vertical 6.2.3 Mark a line along the vertical 34624 v ¥ v ¥ MiEicr (34623 jnFfidE P AfisE
centreline of the pole which may be used| centreline of the pole which may beused| 8 > * Migd o8 P X B b fp2 | R * Ui dh S8 F L% D §w2
to check the alignment of the test vehicle| to check the alignment of the test vehicle| ¥+& o ¥ o

7 TEST PARAMETERS

7.2 Alignment

7.2.5 It should be noted that the point of
first contact between the pole and
vehicle does not align with the impact
reference line marked on the vehicle, see
Figure 6.

GF&% AT M)

7.3 After test

7 TEST PARAMETERS

7.2 Alignment

7.2.5 It should be noted that the point of
first contact between the pole and
vehicle does not align with the impact
reference line marked on the vehicle, see
Figure 2.

CESE N EY

7.3 After test

347 #5% $¥c

3.4.7.2 ¥ %

34725 & d fmp R R
3 EHED R e A
o ArB] 6 Ao e

AT RZ)

e

3.4.7.3 #B%k s

3.4.7 35k S #c

3.4.7.2 ¥

34725 = 48 # 5 < BT
P EHED R el HE ST
B0 A 2 4T o

24 % T H%)

GF

3.4.7.3 #%k s
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7.3.1.3 Check that the unstruck side doors
are not locked and open the doors by

hand (front door followed by rear door).

7.3.1.4 If the doors do not open, record
this in the test details.

7.3.2 Refer to the Rescue and Extrication
protocol for further details of post-test

assessment.

7.5 Side Airbag Head Protection
Evaluation (for near-side impact
protection devices)

7.5.3 Evaluate coverage area of the
airbag(s), record and check the
dimensions of any joined, stitched or

seamed areas, see Figure 7.

(FF& LKD)

7.3.1.3 Check that the unstruck side doors

are not locked and open the doors by

hand (front door followed by rear door).

7.3.1.4 If the doors do not open, record
this in the test details.

7.3.2 Refer to the Rescue and Extrication
protocol for further details of post-test

assessment.

7.5 Side Airbag Head Protection
Evaluation

7.5.3 Evaluate coverage area of the
airbag(s), record and check the
dimensions of any joined, stitched or

seamed areas.
GF34 AT M%)

347314 &

3.4.75 IF'

347313 FrinZig Fipd Rt

g » Lkt PR (AT
AT sE M)

é’ Fm Jﬂ. /z‘ F’E ) EIJ
EAT KT o

A o

34732 #FHETEF 2 FHwmF 2

0 Tw4

TS

-:T-‘{f“ %@TFK'E‘FE e
o=l RFFEES )
34753 3 4 B2 B ERE

T bR A AR

g 4o 7 9T o
GF3%

AT W)

Fof o EERTIZ %
Y - TE Y

347313 R F R P A}
o2 LR P B (A
BRI ) d pfs

§2 84503168 bz 3
o ARk g -

347314 & S HE B ET o PR
PR R T AL o

34732 & PR ZRAE SR
3.16 “f‘%]‘“{%%l ¥ R FlR R AR

>

_q_ o

3475 /> % f RF IR

BAHBﬂﬁiiii FR
S-S R E N REE X N
EET IR

CESESS 1Y

8 DUAL OCCUPANCY TEST

8.1 Vehicle Preparation

8.1.1 Place weights equivalent to a
WorldSID 50th dummy (75kg) in the

front passenger’s seating position in its

348 % B #%

34.8.1 9 fm A i
3.4.8.1.1 #4p %

> WorldSID 7 4~

21 0*Behd F (75kg) = §

- PR AR

A
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2019 & Euro NCAP %

& TNCAP % - =%

rearmost position.

8.1.2 Place weights with a mass of the
rated cargo and luggage mass or 61kg
whichever is less, in the luggage
compartment of the vehicle. The normal
luggage compartment should be used i.e.
rear seats should not be folded to
increase the luggage capacity. Spread the
weights as evenly as possible over the
base of the luggage compartment. If the
weights cannot be evenly distributed,
concentrate weights towards the centre
of the compartment.

8.1.3 Place weights equivalent to a
WorldSID 50th dummy (75kg) in the
front driver’s seat of the car in its test
position and front passenger’s seat of the
car in its test position.

8.2 Passenger Dummy

8.2.1 AWorldSID 50th percentile male
test dummy shall be used in the front
passenger’s position. It shall conform to
the specification detailed in ISO 15830,
parts 1-5.

8.2.2 The dummy shall confirm to the
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/& TNCAP % - 543

specifications detailed in Section 2.

8.2.3 The dummy shall be re-certified
after every TEN impact tests.

8.2.4 Dummy painting (sizes specified in
Section 2.6.1)

Driver inboard side of head

Head (100 mm x 100mm tape outline)
Red

Head CoG (circle @ 40mm) Yellow

Head top along mid sagittal plane Green

Passenger inboard side of head

Head (100 mm x 100mm tape outline)
Blue

Head CoG (circle @ 40mm) Orange

Head top along mid sagittal plane Yellow

Shoulder/Arm Green

8.2.5 Dummy Instrumentation

The WorldSID on the passenger’s seat
shall be instrumented to record the
channels listed below. Additional

channels may be recorded.
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8.3 Overview of Settings for dual
occupancy test

Gr$4 AR R#)

8.3.1 Determine the H-point of the
passenger’s seat as detailed in Section
5.1.

8.3.2 Set the passenger’s seat to rearmost
with a seat back angle and, where
adjustable, height to match that of the
driver’s seat.

8.3.3 Install the passenger dummy as
detailed in Section 5.3.

8.3.4 If the CoG of the passenger’s head is
rearwards of the impact line, slide the
seat forwards until the CoG is in line
with the impact line (or the nearest seat
notch forwards).

8.3.5 If the CoG of the passenger’s head
on the inboard side is forwards of the
impact line, ensure the seat is in the
rearmost position and make no further
adjustments.

8.3.6 Dummy Positioning Measurements
for passenger side

The following measurements are to be
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recorded prior to the test after the
dummy settling and positioning
procedures have been carried out, see
Figure 8.

CESES N EY

8.4 Impact Alignment

The impact alignment in the dual

occupancy test shall also be in

accordance with Section 1.4, Figure 9.
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(2025 & Euro NCAP #.3)

3.1.2
. Minimum | Channel
Location Parameter )
amplitude count
Linear acceleration, Ax, Ay, Az 2509 3
Head :
Angular velocity, oX, 0y, ®z 4000deq/sec 3
Forces and moments Fx, Fy, Fz,
Upper neck 5kN, 300Nm 6
Mx, My, Mz
Shoulder(s) * — Joint  |Forces, Fx, Fy, Fz 8kN 3(6)
Shoulder — Rib Displacement & rotation 100mm 2
Thorax - Upper rib Displacement & rotation 100mm 2
Thorax - Mid rib Displacement & rotation 100mm 2
Thorax - Lower rib Displacement & rotation 100mm 2
Thoracic temperature? |[Temperature, see 2.5.1.3 30C 1
Abdomen - Upper rib  |Displacement & rotation 100mm 2
Abdomen - Lower rib |Displacement & rotation 100mm 2
Spine - T12 Acceleration, Ax, Ay, Az 200g 3
Pelvis Acceleration, Ax, Ay, Az 2009 3
Pelvis — Pubic Force 5kN 1
Femoral neck — struck
_ 4 5 Fx~Fy~ F, 5kN 3
side only
Total Channels 38(41)

1 In a dual occupancy test, both driver shoulders shall be instrumented.
2 It is not necessary for this channel to be recorded through the dummy onboard DAU.
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(2019 & Euro NCAP 4.3 )

3.1.2
) ) Minimum | Channel
Location Location )
amplitude count

Head Linear acceleration, Ax, Ay, Az 2509 3

Forces and moments Fx, Fy, Fz,
Upper neck 5kN, 300Nm 6

Mx, My, Mz
Shoulder — Joint Forces, Fx, Fy, Fz 8KkN 3
Shoulder — Rib Displacement & rotation 100mm 2
Thorax - Upper rib Displacement & rotation 100mm 2
Thorax - Mid rib Displacement & rotation 100mm 2
Thorax - Lower rib Displacement & rotation 100mm 2
Thoracic temperature* [Temperature, see 2.5.1.3 30C 1
Abdomen - Upper rib  |Displacement & rotation 100mm 2
Abdomen - Lower rib  |Displacement & rotation 100mm 2
Spine - T12 Acceleration, Ax, Ay, Az 200g 3
Pelvis Acceleration, Ax, Ay, Az 200g 3
Pelvis — Pubic Force 5kN 1
Femoral neck — struck

) Force, Fx, Fy, Fz 5kN 3

side only

Total Channels 35

* It is not necessary for this channel to be recorded through the dummy onboard DAU.
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(12 & i TNCAP .3 ¥ %)

3.4.3.1.2
(-} 5 Hic PRty | Mg B
4+ 4es# & (Linear acceleration) »
N A Ay A, 2509 3
Ak & :# & (Angular velocity) > ox >
. 4000deg/sec 3
3 l?f’ 3 i
bggEn Fe e By~ Fa v My My~ M, 5kN, 300Nm 6
A o2n— R & L 4 5 F~Fy~ Ry 8kN 3(6)
K2R — 4 A% R i 100mm 2
PR A 2 100mm 2
g — ¢ 4 A% R i 100mm 2
PR L A 2 100mm 2
g 208 B 2 B R 4342513 30C 1
PR — b v 4% 2 g 100mm 2
FEIR T 4 4% R i 100mm 2
F-T12 iR AC A A 200g 3
¥ 2 teiE B Axs Ay Ay 200g 3
¥ 2 -Bof 4 5kN 1
Uk g — I ‘P oRCR R SkN 3
I Sk 38(41)

1%%5 B2k o KRS A IRE ko
2 PSR EOREE A KN 2 TR P~ i (Data acquisition unit - DAU)E 7 e85k
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3.4.3.1.2
- = $ i bRty | E
. 4+ 4es# & (Linear acceleration) »
BR 3R Acs A~ A, 2509 3
34 .t’f’ 3 ,;E»
RN Fx o Fy o Fy e Mes My~ M, 5kN, 300Nm 6
KR — B & 4+ o F~Fy~ R 8kN 3
K2R — 4 A 2 100mm 2
g — b4 A% R i 100mm 2
g — v g T4 R R 100mm 2
g2 — T 4 A% R i 100mm 2
BINE R * B R 40342513 30C 1
PR — b v A% R i 100mm 2
MR T 94 A 2 100mm 2
¥ 42-T12 i B A Ay A 200g 3
¥ 2 drik B A Ay~ A 200g 3
F 2 Bodf 4 5kN 1
ok 3E— R 4o R~ Fy~ F 5kN 3
LRI 35
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(2025 & Euro NCAP #.3)

3.3.1
TOTAL CHANNELS
1 x WorldSID 38(41)
1x Vehicle 2
1x Carrier 1
TOTAL 40(43)

(2019 # Euro NCAP #.3%)

3.3.1
TOTAL CHANNELS
1 x WorldSID 35
1x Vehicle
1x Carrier 1
TOTAL 38
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3.433.1

R
1 x WorldSID 38(41)
1x 2 4@ 2
Ix 5@ 1
KR S 40(43)

(i2 = = TNCAP #L3%)

3.4.33.1
1 x WorldSID 35
1x 2 4@ 2
Ix 5@
¥ 38

(2025 & Euro NCAP 4.3 )
4.1 Overview of Settings

Adjustment

Required setting

Notes

Methods

Front seat fore/aft

As defined in 4.4

Front seat cushion tilt

IAs defined in 4.4

Front seat height

IAs defined in 4.4

Front seat torso angle

Manufacturer's
design position.

\Where no design position is given, set to 23°
to vertical, as defined by Torso angle. Must be
the same in AE-MDB test

See Section 5.1

Front seat lumbar support

Fully retracted

See Section 4.2
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Adjustment

Required setting

Notes

Methods

Front seat cushion length

Fully retracted

Front head restraint

See Section 6,

As whiplash test position. If there is any

heiaht & tilt \Whiplash interference with the rear of the dummy head,
g testing protocol move the HR to the most rearward position
Manufacturer's 50th

Front seat belt anchorage

percentile design
position

If no design position, then set to mid position,
or nearest notch upwards

See section 5.3.6. Webbing
must not be in contact with the neck.

Steering wheel

Highest position and
most
outward

See Section 4.5

Rear seat facing

Forwards

Rear seat lateral position

Most outboard

Rear seat fore/aft Fully rearward See Section 4.6
o Manufacturer's Permissible up to mid position, otherwise
Rear seat cushion tilt i .
design position lowest
. Manufacturer's \Where no design position is given, set to
Rear seat height ) .
design position lowest
Manufacturer's \Where no design position is given, set to 25°

Rear seat back angle

design position

to vertical, as defined by torso angle

Rear seat lumbar support

Fully retracted

Rear seat cushion length

Fully retracted
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Adjustment

Required setting

Notes

Methods

Rear head restraint height & tilt

As recommended in
\vehicle handbook.

Where no details are provided in the
handbook, set to mid or next lowest position
for height and mid locking position for tilt.
Must not interfere with

child/CRS installation

Rear seat belt anchorage

As recommended in
vehicle handbook for
CRS

installation

If no recommendation then set to midposition,
or nearest notch upwards. MUST be same as
MPDB

Arm-rests (Front seats)

Lowered / in use
position

May be left up if dummy positioning does not
allow lowering.
Single occupancy test only

Arm-rests (Rear seats) Stowed
Side window glazing All raised
In the neutral
Gear change lever .
position
Parking brake Engaged

Normal position of

Pedals st Adjustable pedals fully forward See Section 4.2
For automatic door locks, refer to the Rescue

Doors Closed, not locked |and Extrication protocol. Rear child locks
disengaged.

Roof Raised

Sunroof Closed Fixed sunroofs should not be modified

for test
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Adjustment Required setting Notes Methods
Sun visors Stowed

) i Normal position of
Rear view mirror

use

Front passenger airbag Enabled
Adjustments not listed will be set to mid-positions or nearest positions rearward, lower or outboard.
(2019 & Euro NCAP .3 )
4.1 Overview of Settings
Adjustment Required Setting Notes Methods
Seat Fore/Aft As defined in 4.4
Seat Base Tilt As defined in 4.4
Seat Height As defined in 4.4
Torso Angle Manufacturer's Otherwise 23 to Vertical See Section 5.1

design position

Seat Lumbar Support

Fully retracted

See Section 0

Front Head Restraint
Height & Tilt

Mid locking position

As whiplash test position. If there is any
interference with the rear of the dummy head,
move the HR to the most rearward position.

See Section 6.2 Whiplash testing
protocol.

Steering wheel

Highest position and
most outward

See Section 4.5

Rear Seat Fore/Aft Fully rearward See Section 4.6
Manufacturer's i . .

Rear Seat Back Angle i . Otherwise 25  to Vertical See Section 4.6
design position

Rear Seat Facing Forward
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Adjustment

Required Setting

Notes

Methods

Rear Head Restraint Height & Tilt

IAs recommended in
vehicle handbook.

Where no details are provided in the
handbook, set to mid or next lowest position
for height and mid locking position for tilt.

See Section 6.2 Whiplash testing
protocol.

Arm-rests (Front seats)

Lowered position

May be left up if dummy positioning does not
allow lowering. Where adjustable place in
horizontal position.

Arm-rests (Rear seats)

Stowed position

Side Window Glazing

All raised

Gear change lever

In the neutral position

Parking Brake

Engaged

Normal position of

Pedals st Adjustable pedals fully forward See Section 0
Doors Closed, not locked

Roof /sunroof Raised/fully closed |Where applicable

Sun Visors Stowed position

Rear view mirror

Normal position of
use

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

See Section 5.3.6

Adjustments not listed will be set to mid-positions or nearest positions rearward, lower or outboard.
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(2025 # Euro NCAP .3
521

Mid +20mm

Figure 2
523

Fixed rear bench Movable rear bench

Figure 3
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5.2.6

Figure 4

(2019  Euro NCAP 4.3 )
52.1

Mid +20mm
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5.2.3

Fixed rear bench Movable rear bench
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5.4

Figure 5

(2019 # Euro NCAP 4.3 )

5.4
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(2025 & Euro NCAP .3 )
7.2.5

B = center line in direction of
vehicle motion

A = point of first contact indicated by
target nail (location of trigger)

Figure 6: Point of first contact
(2019 & Euro NCAP #.3%)
725

B = center line in direction of
vehicle motion

A = point of first contact indicated by
target nail (location of trigger)

Figure 2: Point of first contact
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(2025 # Euro NCAP #.3)
7.5.3

Figure 7
(2019 = Euro NCAP .3 )
7.5.3
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(2025 & Euro NCAP .3 )

8.2.5
Location Parameter Mlnlmum Channel
amplitude count
Head Linear acceleration, Ax, Ay, Az 2509 3
Forces and moments Fx, Fy, Fz,
Upper neck 5kN, 300Nm 6
Mx, My, Mz
Shoulder — Joint Forces, Fx, Fy, Fz 8kN 3
Spine - T12 Acceleration, Ax, Ay, Az 200g 3
Pelvis Acceleration, Ax, Ay, Az 200g 3
Pelvis — Pubic 4 5kN 1
Total Channels 19
(2 {8 TNCAP % ¥ %)
3.4.8.2.5
[l $¥& B MRty | M i
_ &4 4k B (Linear acceleration) »
HAL A~ Ay~ A, ol 3
i
t FEN Ee s Fy Fas Mye s My~ M, 5kN, 300Nm 6
K 38— B & ML S wY 8kN 3
#4—T12 it B OO ACAVC AL 200 3
* 2 i B OO ACAVC AL 2009 3
2 -Bok 4 5kN 1
i ik 19
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(2025 & Euro NCAP .3 )
8.3

impact line

Adjustment Required Setting  |Notes Methods
Seat Fore/Aft As defined in 4.4 Driver
Passenger. The head CoG must
Seat Fore/Aft Rearmost be no further rearward than the |See Section 8.3.2

Seat Base Tilt

As defined in 4.4

Driver and Passenger

Seat Height As defined in 4.4 Driver and Passenger
Otherwise 23 to Vertical
Manufacturer's ) . :
Torso Angle i . Identical for driver and See Section 5.1
design position
passenger
Seat Lumbar Support Fully retracted See Section 4.2
Raised / not in use
Arm-rests (Front seats) .
position
Adjustments not listed will be set according to Section 4.1.
(12 & {8 TNCAP 3% ¥ %)
3.4.8.3
B AL R r= ik
Afgafs =¥ 40 3.4.4.4 % & ol
= §- °
RS Y b5 ehiz y *E- 4 3.4.8.3.2

FEIRE 2 FREFRY (S
A2 6 AL R 4 3.4.4.4 % 5 B g%
BB A 4 3.4.4.4 % & E®2 % E




A AL R iiaz it
TP LB e A 23 B o

Sgiz & DRt R 4 3.45.1
. BEFRE LR B T AR AES 0.2
ik ST % 2 v 4 3.4.4.2

S e AT

L (H- PR S S

B
B ARz AR 3441 TEFRE o

(2025 # Euro NCAP 4.3 )
8.3.6

Figure 8: Passenger Dummy Measurements

Driver measurements

A Head/roof panel
Chin/windscreen joint
Chin/door hook plate top screw head (vertical)
Chin/door hook plate top screw head (horizontal)
Hip-joint point/inside opening of the door (horizontal)

m o O W
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Hip-joint point/inside opening of the door (vertical)
Knee/floor covering (vertical)

Head/side window pane (or padding)
Shoulder/window pane (or padding)

Elbow/door (or padding)

Pelvis/door (or padding)

Knee/door (or padding)

Belt webbing to door (horizontally)

Distance between CoG and impact line (horizontally)

(2 & 15 TNCAP 3% ¥ %)
3.4.8.3.6

O IO @ >
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EEIRE B TR AR 4R
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(2025 & Euro NCAP .3 )
8.4

B = center line in direction of
vehicle motion

A = point of first contact indicated by
target nail (location of trigger)

L J

Figure 9: Impact reference line
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BA7:2 = | = FgRm R %R
Euro NCAP Far Side Test & Assessment Protocol Version 2.5

2025 & 5= Euro NCAP 3%

i% 37 TNCAP i% % & % (% = ')

1 INTERODUCTION

1.1 This protocol details the assessments to be performed in far side occupant
protection that contribute to the side impact part of the adult occupant
protection rating.

1.2 From 2024 onwards, virtual test data will be required by Euro NCAP. It
will then be necessary to use this protocol in combination with the VTC
Simulation and Assessment Protocol.

1.3 Far side protection is assessed using two sled tests that are representative
of AE-MDB and Oblique Pole test configurations. In addition, data from
full-scale testing is required to demonstrate head protection
countermeasures for occupant-to-occupant interaction.

1.4 The far side occupant sled test data will be supplied to Euro NCAP by
the vehicle manufacturer prior to the official tests. From 2024 onwards,
the simulation data must be supplied in advance of the physical testing,
refer to the VTC Simulation and Assessment Protocol for further details.

1.5 Far side test data will only be accepted in the form of physical sled tests;
full scale tests and CAE data will not be accepted.

1.6 Vehicles with three positions on the front row will be assessed in the

outboard positions, 1 and 3, only.
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2 PREREQUISITES
2.1 In official the AE-MDB and pole impacts, the structural performance of

the door; it’s attachments to the body, the roof/cant rail and sill must be

structurally ‘stable’ to provide confidence in the position intrusion lines.
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Detachment of door latches/hinges, fully opened doors or structural
failures of the roof/cant rail and sill will preclude the acceptance of far
side assessment data.

2.2 Any of the following post-test conditions will disqualify the vehicle from
any rewards in far side occupant protection.

2.2.1 Where the total score of the AE-MDB and pole impacts is below 10.0
points (out of 12).

2.2.2 Restraint system failures in either the AE-MDB or pole impacts that
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are intended for far side occupant protection. For example, incorrect| > = {313 # x5 4 st bjdc? & (LR R 2 ZF :%
deployment of centre (occupant to occupant) airbags. T FERE o

3 HARDWARE SETUP 3173 F jK =

3.1 General 3.17.3.1 i€ B

3.1.1 An acceleration-based sled rig is to be used along with a ‘body in white’
(BIW) of the car model being assessed.

3.1.2 Deceleration sleds will be permitted provided that clear evidence is
given showing that the dummy remains in the initial position and that the
duration of the pulse is as long as the vehicle pulse observed in the official
tests.

3.1.3 The BIW shall be mounted with the centreline at 75°+3°towards the
direction of travel.

3.1.4 ABIW that is of a pre-production state will be accepted if it is shown
to be representative of series production and that any differences have no
influence on the far side assessment.

3.1.5 All features which may influence occupant kinematics and protection
must be installed in the BIW.
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3.1.6 The BIW may be from either a right or left-hand drive vehicle.

3.1.7 For the purpose of this assessment, the ‘far side occupant’ is on the
driver’s side of the vehicle which is also the non-struck side. The struck
side is the passenger’s side of the vehicle.

3.1.8 One WorldSID 50th male dummy will be seated on the far side of the
vehicle.

3.1.9 The assessment shall be performed on the specification of equipment
fitted to the bestselling variant. This includes, but is not limited to, the
transmission, front seats, restraints and interior trim/centre console.

3.1.10 The seats of the bestselling variant (as per AE-MDB and pole
impacts) will be used in the BIW.

3.2 Body preparation

3.2.1 The bodyshell shall be mounted on the sled such that there will be no
permanent deformation of the body or its mounts during the tests.

3.2.2 Struck side intrusion will not be replicated on the BIW.

3.2.3 Driver and/or passenger doors will not be required.

3.2.4 Structures forwards of the A-pillar and windscreen cowl and rearward
of the B-pillar may be removed from the BIW as long as the stability is
not compromised

3.2.5 Reinforcement of the BIW is recommended but not required provided
the BIW is sufficiently stable. The following areas are suggested:

* Pillar and cross members

* Seatbelt mountings (“D”-loop & Retractor)

* Driver’s seat plinth
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* roof

3.2.6 To ensure a clear view on dummy kinematics, vehicles with removable
roofs, panels or movable sunshine roofs shall be tested without the roof or
with them in the open position. The windscreen shall be removed and
sufficient reinforcement around the frame/periphery shall be provided.

Where there is a fixed roof above the front row seats, it shall be cut away
between the cant rails and rearwards of the windscreen surround.
Reinforcement should subsequently be applied laterally across the BIW.,

3.2.7 Sufficient spacers shall be fitted in the gaps between the struck side (B-
pillar or other structure) and passenger seat frame, the passenger seat and
centre console to stabilise the front passenger seat. This represents the
behaviour of the struck side seat and centre console due to crash induced
intrusion and deformation. The spacer shall support the full height of the
centre console but does not need to be made from a single piece of foam.
It will be necessary to cut the seat cover and foam to access the frame, an
example how this can be done is shown in the picture below.

Figure 1: Seat spacers viewed from rear

(FETATWE)

3.2.8 The spacers shall have the stiffness characteristics from expanded
polypropylene (EPP60) or stiffer with compression properties of about
340KPa for 25% of compression (determined according to 1SO 844).

3.2.9 Interior components required for testing will include, but are not
limited to:

* Driver and passenger front seats.

*  Full tunnel/centre console components consisting of the full tunnel trim,
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hand brake assembly, gear lever assembly and storage compartments.

* Full facia assembly consisting of the facia, steering column and steering
wheel. Infotainment systems may be omitted if appropriate.

* Seat belt/pretensioner and anchorage attachments.

* Struck side internal door trim assembly (if doors installed).

3.2.10 If fitted, the struck side door trim shall be painted white (or similar)
to contrast with the passenger’s seat.

3.2.11 The head restraint on the unoccupied seat may be removed in order to

get a better view of the grid board and excursion lines.

3.3 Active restraints

3.3.1 Active restraint systems shall be standard equipment and identical to
those used in the Euro NCAP impact tests.

3.3.2 Pretensioners must be triggered if the firing strategy is such that they
are triggered in the side and pole impact tests.

3.3.3 Triggering of pretensioners will be accepted on the sled if the
difference in deployment time from the official tests is no greater than +/-
2ms.

Where the difference is greater than 2ms, data must be supplied showing that
this did not affect the result.

3.3.4 Triggering of other active restraints, such as the side curtain and seat
mounted airbags, will not be permitted unless it can be shown that these
systems have been designed as a countermeasure intended to lower the

risk of far side occupant injury. For example, a head curtain airbag that

extends beneath the door level, or a seat mounted airbag that can remain
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sufficiently inflated for the required length of time to limit occupant
excursion.

3.4 Vehicle markings

3.4.1 A chequered or similar grid measuring 50x50mm shall be rigidly
mounted to the BIW directly behind, but not attached to the front seats in

a way that does not result in interference during the test.

3.4.2 All markings must be extended onto the chequered grid board
positioned behind the front seats, the vehicle roof and facia.

3.4.3 Four vertical and parallel excursion lines will be marked in the BIW
for both sled test scenarios. The most inboard edge of each line shall be
used as the excursion limit.

- Maximum intrusion line from AE-MDB and Pole tests (red)

This line is marking the maximum post-test intruding point of the interior
door panel from AE-MDB (60km/h) and 75° pole impacts respectively.
The method to determine the maximum deformation is detailed in
Appendix I. Peak intrusion values will be compared to those observed in
the official tests. The OEM shall provide details of the measurement point
used for establishing the intrusion lines. Where the red line is further
inboard than any of the other excursion lines, those lines will not be
marked on the BIW.

- Head excursion performance limit (orange)

Struck side seat centreline (pre-test, without intrusion)

- Head excursion performance limit (yellow)
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- Occupant interaction limit (green)

250mm inboard from the struck side seat centreline

3.4.4 In addition to the excursion lines, the vehicle centreline shall be marked
in blue.

Figure 2: Vehicle markings
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4 SLED TEST PROGRAMME

4.1 Sled Acceleration Pulses

4.1.1 Two sled tests are required for the evaluation of far side occupant
excursion.

4.1.1.1 One test shall be performed using a representative 60km/h AE-MDB
to car non-struck side B-pillar pulse.

4.1.1.2 One test shall be performed using a representative 32km/h 75°pole
test non-struck side B-pillar pulse.

4.1.2 All pulses shall be from the non-struck side B-pillar base and filtered
at CFC60.

4.1.3 The sled pulse shall be a scaled B-pillar pulse as measured in the AE-
MDB test and pole test due to the angled test sled set-up. To ensure a
similar B-pillar pulse between full scale and sled tests the following
scaling is applied:

Ax sLep = Av venicLe(ae-mpe) X 1.035

Ax step = Av venicLepoLe) X 1.035

G327 W)

4.1.4 The OEM shall specify the accelerometer location to be used in the

3.17.4 & 8 E%Az)

official tests to ensure similar positioning between tests.
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4.1.5 In house test vehicle variants may differ slightly from the official
model tested by Euro NCAP e.g. engine etc. This is so that testing can be
performed in advance of the official Euro NCAP tests.

4.1.6 The suitability of the correlation between the vehicle and sled pulses

will be checked according to the method detailed in Appendix II.

4.2 Dummy and instrumentation

4.2.1 A WorldSID 50th percentile male test dummy shall be used in the front
driver’s position. It shall conform to the specification detailed in ISO
15830, parts 1-4:2013 & part 5:2018. Note: From 1st January 2026, ISO
15830 parts 1-4:2022& part 5:2018 shall be applied..

4.2.2 The WorldSID shall be equipped with the half arm assembly on both
sides.

4.2.3 The dummy shall be clothed in a sleeveless suit, or a modified version
of the sleeved suit with sleeves removed.

4.2.4 The dummy shall have a stabilised temperature in the range of 20.6°C
to 22.2°C . A copy of the temperature readings is to be supplied as part of
the standard output of the test.

4.2.5 A stabilised temperature shall be obtained by soaking the dummy in
temperatures that are within the range specified above for at least 1 hour
prior to the test.

4.2.6 Measure the temperature of the dummy for at least 5 hours before test
at intervals not exceeding 10 minutes and not exceeding 5 minutes before

test.
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4.2.7 Data processing shall be in accordance with Technical Bulletin 021.
Appendix 1V details all channels required, both measured from hardware
test and calculated.

4.2.8 The WorldSID shall be instrumented on the struck side to record the
channels listed below. Additional channels may be recorded. In-dummy
data acquisition system is recommended and in case of 45 or more
channels it is required.

4.2.9 All lower neck load data is to be supplied, lower neck Mx and My loads
moments shall be corrected according to the correction factor in SAE
J1733, detailed in Technical Bulletin TB 021.

Gt AT M%)

4.3 Sled Instrumentation
( %% AE B %)

4.4 Passenger compartment adjustments

4.4.1 Passenger compartment adjustments used in the BIW will be as per the
relevant passenger compartment adjustments detailed in the AE-MDB
side impact test protocol (where relevant).

4.4.2 The driver and passenger seat fore/aft and seat back angles will be
positioned identically. Where a vehicle has different seat travel between
the driver and passenger side, the passenger seat travel will be positioned
as close as possible to that of the driver and the seat back angle will also
be the same as that of the driver.

4.4.3 Arm rests
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4.4.3.1 Any arm-rests or centre console compartments shall be positioned t0{3.17.4.431 T - FE &P S ¥ P e RAF I 7 i 2 58

limit interaction with dummy and maximise lateral excursion. See| * &% =% > " 2 @A B E A X ple BB E » ¥4 3.17.10-

Appendix 111
4.4.3.2 Vehicles equipped with adjustable arm-rests on the seat back will|3.17.4.432 Z 2 mAEHHF I 7 A - QI RAFET T2 v

o
have them positioned in the ‘not in use’ ‘up-folded’ position aligned with| [ & F Jzd= | BAH F M2 =¥ o

the seat back.

4.4.3.3 Vehicles equipped with adjustable arm rests as part of the centre|3.17.4.433 Z 3 im? L A FE VAP RAFE T = 23T 7
console will have them positioned fully down and fully retracted. A HFP R E o

4.4.3.4 The lid of any arm rest/storage compartment shall be closed. 3174434215 P ERME o

4.4.3.4 Parts that can be removed from the centre console assembly must be|3.17.4.4.35 ¢ 2%+ w47 E 2 5 TNCAP X % & §w
present for the test provided they are equipped on the specification of| Rt 2 e > P2k TP X KM E 2 o
vehicle tested by Euro NCAP.

4.4.4 The parking brake shall be in the disengaged position and the gear lever(3.17.4.4.4 Fricd B8 =% > S AR = D AN
in D or in a gear position. r FEEE o

4.5 Driver dummy positioning 31745 K@ A i =%

4.5.1 The dummy shall be installed on the driver’s seat (non struck side) in|3.17.4.5.1 * & B =R [ > R F R % | ¥tz HEL X 8
accordance with the H-point manikin and dummy positioning procedures| $i=7] £2 % & H3T42 B %T.g'_ SRR (ZEREFER) -

detailed in the AE-MDB side impact test protocol.
4.6 Dummy painting & Markings 31746 *ix%d 2 {2
4.6.1 The dummy shall have masking tape placed on the areas to be painted|3.17.4.6.1 Ji* * @ T4 4 2 % d - T 2 3572 4§ FIAERE
using the sizes detailed below. The tape should be completely covered| A% o A BRACKR B B T A gad » v B R epIn i34 if
with the following coloured paints. The paint should be applied close to| % ¢ > FEA R EIT AR R > g R FpF gt
*

the time of the test to ensure that the paint will still be wet on impact. 3z °
Driver K&
Head inboard (Paint tape outline) Blue, red & green ERER-p B (R Bt ¢ ) -2 %
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Head CoG inboard (circle @ 40mm) Orange Bt E c-p RICFIEE £ 40mm) 1§
Head top along mid sagittal plane Green&yellow BTt Rk %2 3
Shoulder Arm Blue A I
2nd Thorax Rib Green QIR G - k3
3rd Thorax Rib Red P3N = K
1st Abdomen Rib Blue A il I
2nd Abdomen Rib Green A A | k3
Pelvis Orange 2 #
NOTE: The tape should be completely covered with the coloured paints| % 3 : % ¥ & /iC/A % i%dg TFE I 1K MR E R 3§45 %
specified, except for driver head which should have only the outer edge of| & -
the tape painted.
Tape Sizes: % 4R
Head = 100mm square, centreline of head with lower edge at CoG. FE2R=100mm & A5 5 FEIRP ST T N E S R

Head = 200mm x 20mm strip, centre located at head CoG

Arm = 25mm x 150mm, starting at bottom edge of shoulder fixing hole.
Ribs = 25mm x 150mm strip, starting at the rearmost point at seat back.
Pelvis = 50mm x 100mm, centred on hip joint point.

Figure 3: Dummy head painting

GFr&d * 7 W)

4.6.2 The dummy shall have two markers at the front of the dummy head for
video analysis. They will be positioned on the head front mould split line
at:

*  Centre of Gravity

Ef #8=200mm X 20mm L EA, 5 P s AT EEIRE
< EF=25mm x 150mm - 44»j‘ R F I ORIRE 4
5 =25mm X 150mm & 1525 > € (s 3 T E B A BE R 4

=50mm x 100mm - 1/ %ﬁfﬁé g-8LL ¢
Bl 3: A BEEIRAE S

Grs4 AR Bl #)

3.17.46.2 A BEERa 3 B3 A BB G AT 0 H AN

e 100mm below Centre of Gravity

T ER IRHE Al 2 A A (Split line)2. & s g2 E w3

100mm Ay e
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4.7 Pre-test measurements

4.7.1 To ensure repeatability of dummy seating & positioning - take detailed
static 3D measurements of dummy and vehicle interior after the dummy
settling and positioning procedures have been carried out.

Figure 4: Pre-test measurements

GFr&4 2T R #)

4.7.2 In addition to the measurements specified above, the locations of the
WorldSID in the table below shall be taken prior to the physical test tests.
These are to be used as a reference for comparison with the initial posture
and position of the CAE dummy. A suitable origin for the CMM
measurements is needed (e.g. door striker) and shall be specified by the
vehicle manufacturer. See Appendix V for further information.

Gt AT M%)

3.17.4.7 & & P

317471 ZrEm A B X E 8 A RM R A By 2

EAFELEE A BEI P INFEF I w3DFLEE R

B 4: 2% § R

Gr&+ 27 B #)

3.17.4.7.2 ®& F iR F ORI BT F RBIE /?in_ % WorldSID
'ﬁ/w\inOé‘f“—‘ ru W2 m% o AW =% 2 CAE 4 i
Ao EE Z =B e 7 o = =~ § g % (Coordinate
measuring machine » CMM)*7Z £ :if B (4o 4 ) Bd &
irﬁ*’ X4 o FwmEF AL 31712
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5 PHOTOGRAPHIC RECORD

5.1 Insufficient high speed or still photography could result in the data not
being accepted by the Euro NCAP Secretariat.

5.2 From 2024 onwards, the relevant test number, supplied by the Euro
NCAP Secretariat, must be placed physically on the sled, visible in all
videos and referenced in all data files e.g. .mme.

5.3 It is essential that the onboard cameras are attached to the sled in a way
that minimises relative motion during the test.

5.4 Sufficient lighting must also be provided to ensure that the maximum
head excursion can be clearly seen on the high-speed film.

5.5 High speed film

5.5.1 High speed film, 1000fps minimum, is required for both tests. The

3.17.5 9 tf % &k
31751 =3 EHAFADL T 2 28 > B TNCAP # (7 4

i I = S Nl
3.17.5.2 TNCAP 4 7 #§1f #74% &2 4p B iRI5E o5 Jf RE & o

B4 x g g Y P ipere 8 s er] Hchths (ol

de .mme f§) ¢ il F o
3175361\%3%1% o8 XL

kSR PE A S AR i

FAB Lo
31754@? LR RP > iR EFEER S e A ol AR

jﬂﬁ—x 'EJ% o
31755 i %ﬁ
317551 & Bk B E BT S 2 4 1000fps ¥ * T
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following specification shall be used: JAREE
®  Format: MP4 or AVI. (D# 58 T MP4 & AVI -
®  Codec: H.264, Data/Bit rate: 2 Mbps. (2)fzm B 1 H.264 > T4/~ @ %, & .2 Mbps -
®  Resolution: Native camera resolutions. )3+ HJHEH AL 2 2R -
®  Frame rate: 1000 fps. (4)*+ % : 1000 fps °
®  Must include burnt in timers Ok & 7 'Ebp RS o

5.5.2 Sled mounted high speed cameras shall be used to record the whole 0f|3.17.5.5.2 %% 2 2 2 3 ¥ P S R P I & o

the relevant scene.
5.5.3 The minimum number of cameras required for each test is five. 317553 # BF#H%I TR T SHEFE -
5.5.4 Two cameras must be positioned either side of the zone in which the|3.17.5.5.4 & SIS R RN BB R R E 25 o

/ 5?&@"5"];”/‘ B2 5LER
B IR K TSR o

OB 5k
head excursion is anticipated. For example, if the excursion is expected in| &4 > = Ef IR i #5 Fp 3P 7% é.ﬁ%
the orange zone, cameras 2 & 3 will be the minimum required, camera 6| %22 3 5.3 > @ 6 5L3FEF

would be placed on the orange line.
5.5.5 Where the camera positions are overlapping, the highest priority|3.17.5.5.5 @i €2 FinT > REL T XX 155

Y

‘;'}: o

regarding camera positioning should be given to camera 1, but camera 2| $°4% > & 2 5 3B v P

is still required.

Gras 7 mi) R AT M)

5.6 Still photography 3.17.5.6 £ i 8% 1§

5.6.1 Pre and post-test still photography is required to clearly show the sled|3.17.5.6.1 FZH w27 R 2 FR PG d T 58 X
set-up and BIW construction. Still photographs should show the fixings of| 27 & 48 & ffi AP BET - AR Rkl D e
the body in white to the sled, in particular the steering column, facia/tunnel| = Nk XA T A E R AR - IO

mounting and the appropriate body reinforcements before and after the| if & 2. & £ 33 it o

series of tests. Grs3 * Bl #)
GFra4 2T m4)
6 DATA PROCESSING AND REPORTING 3.17.6.8cp o2 % 34 3R
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Jir

6.1 Data processing

6.1.1 Data processing and assessment criteria calculation shall be supplied
to Euro NCAP in ISO-MME format in accordance with Technical Bulletin
021.

6.2 Reporting

6.2.1 The key deliverables will be as follows:

- Summary dossier

- Reference pulse data in ISO MME format, as detailed in Section 4.1

- BIW & test set-up data, as detailed in Section 4

- H-point and head CoG measurement and comparison with full scale test

- Restraint system time to fire and comparison with full scale test

- All sensor outputs in ISO MME format

- All sensor curves plotted in a single PDF file (sled and ATD)

- High speed film (min. 1000fps) Section 5.5

- Photos, as detailed in Section 5.6

-All excursion line measurements relative to vehicle centreline (in Y axis)

-Details of peak intrusion measurement location and photograph

-Folder and file structure as follows:

/\ehicle/
AE-MDB/
Channel/
Document/
Report/
Movie/

3.17.6.1 #cdp il
3.17.6.1.1 #icPp m g2 27 =5 L 21 B & ik Euro NCAP 3 ji+id 3§

TB 021 > 12 ISO-MME #£5%#% % 4 TNCAP -

3.17.6.2 % 3F

317621 BRERRBB L TR £

DL % o

(2) %% "% = 4202 1ISO MME $258 ¥ 3 (344 3.17.4.1) -
(3) 2 R sk T F A (5¥1 3.174)-

(AH B-2 sp3RE S Pl E 1L E BT B PIIE2 VLR o

B )& sz PP PERFE 219 B plig2 W o
(6)*74 j il F i 111 1ISO MME f2 3¢ & 3R -
(7)*% B Pl B %% 4> 8 — PDF % p
(8)3 i# #&%: (& > 1000fps) (3% 3.17.55) ¢
Q) ® (%1 3.17.56) -

(10)Ap 4=+ 2 4w R (Y fh) 2“7 BRI PIE -
A&+ Er ER[-F 2 R 2FwET A -

(12)F# 4 & St de™

3% ATD) -

12 §ml
B> RF
Oty

i

M
'S
~~

Xy
~E
~
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Photos/ s
Pole/ > = e e #F/
Channel/ AEig/
Document/ < it
Report/ EEY
Movie/ 25
Photos/ s
Reference pulses AE-MDB/ B> R % e
Channel/ AEig/
Document/ < it
Reference pulses Pole/ [ It = 2 % ol A
Channel/ AE3g/
Document/ < it
7 FAR SIDE OCCUPANT ASSESSMENTS 3.17.7 =32 i s
7.1 Scoring 3.17.7.1 %~ #x

The points available for far side impact assessments in the final vehicle
assessment is a total of 4 points, which will be combined with the full-
scale AE-MDB (2 points) and pole impact (2 points) scores. The far side
score will be scaled down from the individual scores of the two far side
sled tests, which offer a maximum of 12 points per test.

7.2 Head excursion

The peak head excursion in both sled tests will be established using the
onboard cameras. The maximum amount of points available per body

region in each testis dependent upon the amount of excursion observed

B WEAR TS 2 A B RS I mTEE L 4 0 & 5
R R (24 ) B 2 RFRE% (24 )0 iR
] BORAE A BB Bifish o B ek @A (L3R5
BA L 124) WAL F o

3.17.7.2 FEINB
BB o PR Nk BB R R B PRS2 5
T oL BRE%KY > F BN AR ELSBLREL RS
B~ Z G R E 2 F R R AR R R TR
o @B BALNES R OPE B PN E @5 ¢

o

and what specific far side impact countermeasures the vehicle is equipped
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FIQ

with. Where the head excursion is outside the green zone, the number of
points available for each body region will be reduced according to which
zone the peak head excursion occurs, see Figure 5. A sliding scale is not
applicable to head excursion.

7.2.1 Head excursion assessment zones

Figure 5: Head excursion zones

GFr4s A7 B#)

7.2.2 Scoring for vehicles with far side countermeasure

The maximum available points for each body region are dependent upon the
amount of head excursion. The individual body region scores are

presented in the table below.
CESENS FY

7.2.3 Scoring for vehicles without far side countermeasure

The maximum available point for each body region is dependent upon the|-*

amount of head excursion. The individual body region scores are
presented in the table below.

GHE4 % TM4)

7.3 Criteria and limit values

The basic assessment criteria used for both impact scenarios are summarised| ™
below. The assessments are divided into four individual body regions, the
head, neck, chest & abdomen and pelvis & lumbar spine. Where multiple
criteria exist for an individual body region, the lowest scoring parameter

is used to determine the performance of that region.

=21l F oo
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FEINEB X BB E ATE L AR 1ot B R
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2 }:—lg

For dummy injury criteria, a sliding scale system of points scoring has been
used to calculate points for each measured criterion. This involves two
limits for each parameter, a more demanding limit (higher performance),
below which a maximum score, as listed in the tables above, is obtained
and a less demanding limit (lower performance), beyond which no points
are scored. Where a value falls between the two limits, the score is

calculated by linear interpolation.

For both impact scenarios, capping is applied to the head, chest and|=

abdomen. Where the dummy capping limit is exceeded, the score for the

test in which this occurs will be 0 points.

7.3.1 Dummy criteria

CESE N EY

7.3.1.1 Monitoring criteria

Head rotational acceleration shall be measured, but calculation of advanced
brain injuryHead rotational velocity measurement is required along with
calculation of DAMAGE and reporting of the results is required in the
spreadsheet.

7.4 Modifiers

7.4.1 Pelvis and Lumbar loads

Limiting excursion by transmitting excessive loads through the pelvis and
lumbar area may pose a risk of injury to occupants. A -4 point modifier is
applied to the dummy score for each test in which any of the limits listed
below are exceeded.

GHE4 A TW4)

-

iyt R R g Ee 0 R R 2 A do £ 4F

& - 2¥cz A g E (40T £ HLr-r) He - B 23w

A E (BB Par ) MW ETEEFEF A S UE T

- 'Tﬂkz Bt U B (i ) NGB &
s FHCE A F2 B RIMARPEETE 2o

B4 B HL SRS 2 R S YRR PR IR F AT

WEPLH) B 0 PR IRER LS 04 o
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7.4.2 Occupant to occupant protection

7.4.2.1 Where a vehicle is equipped with a far side countermeasure that is
designed to limit head excursion but cannot provide meaningful head
protection in occupant interaction (as defined in 7.4.2.2 below), the final
far side score (max 4 points) will be reduced by 1 point.

7.4.2.2 Where a vehicle is equipped with a countermeasure that is
specifically designed to provide additional protection from occupant
interaction, its efficacy will need to be demonstrated in the official Euro
NCAP pole impact test with the use of two mid-sized WorldSIDs.

a) Where the OEM can show that the presence of the passenger in the dual
occupancy pole test will influence the results of the nearside driver, the
OEM may sponsor an additional single occupant pole test. The results will
instead be used to rate the near-side pole impact performance. More details
of the dual occupancy test are provided in the Euro NCAP Oblique Pole
Impact Testing Protocol.

b) Where, in the dual occupancy pole test, there is interaction between either
dummy head and the adjacent occupant (7.4.2.3) and/or the protection
offered is not symmetric (7.4.2.4), and/or the protection zone is not
met(7.4.2.5), the final far side score (max 4 points) will be reduced by 1
point.

7.4.2.3 The heads of both the driver and passenger dummies will be
evaluated. Upper neck and shoulder forces for both dummies must be
reported. Interaction will be determined from the high-speed film with
either evidence of direct contact or where the head lower performance

limits (HIC & 3ms) are exceeded. Anydirect contact between the far side
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occupant’s head and any part of the nearside occupant will be assessed| »3FH o Hldr: 2 v H X ERFHF A2 mpinB ¥ o g 4
regardless of whether the limits in 7.3.1 have been exceeded or not. For| 5§ » P k5 & =+ def B 8 B % /&4 3 :i#%f’f'ﬁ% ] Z

example, if an inflatable countermeasure allows the far side occupant’s| #_F % & FEIREfH -

head to contact the driver, the peak resultant acceleration trace and/or the

high-speed film will be used to identify head contact.

7.4.2.4 Countermeasures must offer equivalent levels of protection in dual|3.17.7.4.2.4 ahd imi ¥R i F  FRrAFHEY 2 BEEYH
occupancy scenarios regardless of which side of the vehicle is impacted.| R /B EF 2 RE X % Z A2 HFFEMHH X P2 i
Where a countermeasure is asymmetric, the OEM must provide evidence| % & & JF3{ B3 RIRFF2 FEHE THF - bldr ¥ - I F%

to show that it provides protection when impacted on both sides. For] f 2 2 ik L PR F R e HE - P A RE Y RER

example, with a second dual occupancy test impacting the passenger side| ] > R #F&% ¢ 2 e § o

of the vehicle or numerical simulations. Both seats shall be set to that of
the AE-MDB test.

7.4.2.5 A countermeasure against occupant interaction must be able t0(3.17.7.4.25 ®Wa F A B A5 B2 52 AP H L EL FE I F
protect a range of occupant sizes in different seating positions. Regardless| #87] ~ % fp & Z 2 B - @ iF - %if\ Aifok » il we st

of which dual occupancy test is performed, the coverage zone must be| J&id F F 1157 ] & 235 %2 B2 KT o FRE >
demonstrated in the zone defined as follows: Protection must be provided| 1:iz&Z% ¥ K LEEIRE v =B ~ 2 1 ’éf > RF v—é“%% P Ep
in a rounded rectangular area between the passenger head CoG inthe dual| R & = i % > "T'* %é %E “h4e b 82mm (FpRRE jfz2 - X ) 47

occupancy pole test position and forwards up to the driver pole impacttestf = & 5 EE3R & & 120mm (4cB 6) - B&EFSIR T A E

position plus an additional 82mm border front and rear (half head| % -
diameter). In the vertical direction, the zone is 120mm upwards and
downwards of the CoG (Figure 6). The following shall be noted:

a) Where countermeasures utilise inflatable systems, the protection zone is
measured on a flattened countermeasure using the passenger’s head paint|(1) 7 %P ¥ K @ * L g k3 BE R TR GREER

mark on the countermeasure from the dual occupancy pole impact test.| F * f5 48 #FE% ¥ A o f PFFo R Rep{fppithie2 =% o ot
This will be evaluated during the vehicle inspection. FRIRDIREGFFEFIEG o
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b) It may be necessary to measure the coverage area using an inflated airbag.

For example, using a flattened airbag may not be suitable if the

shape/orientation of the inflated area cannot be flattened. This will be

evaluated during the vehicle inspection.

¢) In some cases, the countermeasure may offer protection in the requested
zone without fully or partially covering the protection zone. In this case,
the robustness of occupant to occupant interaction avoidance in the
requested protection zone must be clearly demonstrated to Euro NCAP by
the manufacturer. This must be done with in house, full scale test data
from an equivalent occupant to occupant pole test where the passenger
seat is in the same position as that of the driver. A different test set-up may
be necessary to show that the systems works for different statures within
the protection zone, e.g. a higher or lower seat position.

Figure 6: Protection zone (;ﬁ—?}“{ *F Bl Z&)
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Appendix |
To determine the excursion lines the following method is to be followed. In
this method the following definitions are used:

Intrusion area

(54 AT W42 M)

Maximum inboard intrusion
The maximum inboard point is determined within the intrusion area, the

method to find this point is described as follows. There is no compulsory

3178 A Z imAt R

BT N AT R S N AR 2 R T

fl!f;%)‘ T 3
Grs4 AR Bl #)

(28 =~ p Bl ~

B PN ENBLGINE N RPN 0 BRI FELS Ly

Bodb s pipiEr82 §R[FE

WwAARA 7 % 3D fFd
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procedure how to measure the maximum inboard point. It is acceptable to

use 3D scan, 3D arm or a tape measure.

In most cases the armrest will be the most inboard part. Therefore, the| %

measurement will be taken from the most inboard surface of the armrest.
At waistline level, if this is the most inboard area, the inner door trim/cover
is ignored. The point is defined as the most inboard metal part of the door
structure +50mm inboard (see example below.)
G4t AT W#%)

3BDERER B ER -

EREAEE kA i |

AT o B R E L AP RR
@ o

F 5B PSR P ] EN N ILE S L

T 0 fl
B X PR E %}@lzﬁﬁéfiégpggqﬁﬁg; 3
+50mm & & (o™ Bl 6] o

(PF%:L\ % @Z\)

Appendix Il
The pulse performed on the sled facility should be close to or more severe
as the pulse defined in Section 4.1.3, Ax sled. All references to ‘sled
pulse’ refer to the acceleration measured at the B-pillar on the body-in-
white. To validate this point, the following process should be used:
. Change the orientation to have body-in-white B-pillar pulse and
vehicle pulse in globally positive values
e Calculate by integration the Delta V (DV1(t)) from vehicle pulse,
setting the initial velocity to 0
e Calculate by integration the Delta V (DV2(t))from sled test(BIW),
setting the initial velocity to 0
*  Calculate the difference DV(t) = DV1(t) — DV2(t)
*  Calculate by integration of DV1(t) the X displacement from vehicle,
setting the initial value to 0
e Calculate by integration of DV2(t) the X displacement from sled
test(BIW), setting the initial value to 0
*  Calculate the difference DX(t) = DX1(t) — DX2(t)

3.179 & & "R fr

3.17.9.1 ¥ 5 B 2% F 42 M BRI ITNATE 3.17.4.1.3 T
B2 GREERET A caxe T R E LB RS Jf'h G B 4
I 2 Seid B o % T 2 N H b e 2 PR T § O%

DA F> 5 > 5 fBr%irk & fpmf iy 5 0 @ o

(2)‘,; i deid K 5 00 j&3 fpptdi 7% 6t DV(DVI(Y) » @ £~
-4 DeltaV e

(B)ik T~ it A & 0 j& o 2 2% DV(DV2(Y) > d i~ 3t &
DeltaV -

(4)2* 5 DV1 2 DV2 (14 » DV(t) = DV1(H)-DV2(t)

(5)%+ DVI(1)ie (7 4 A » 2+ & & dmpid8 7% e DX1(DA= chiz 4 &
X o 3 Ao b 3k %5 0 o

(6)4f DV2 i {45 & >3- B -+ @ sfsk DX2(Aeini= £ X &
e S

(7)3- & DX1(t)# DX2(t):1£ » DX(t)= DXL(t) — DX2(t)) -

(8)z+ 5 120 ms FFer DX o

105




2025 & 5% Euro NCAP 43

%37 TNCAP i 2 3 % (% = %)

e Calculate DX at 120 ms

Requirement #1:

o If all the DV/(t) values up to 120 ms are in the zone as shown below,
requirement #1 is OK — check requirement #2

0 If some DV/(t) values up to 120 ms are outside the zone, requirement #1
is not OK

—sled test (BIW) is less severe than the vehicle test pulse and cannot
be accepted

Gt AT M%)

—sled test (BIW) is more severe than the test pulse and cannot be
accepted

Gt AT M%)

Requirement #2:

0 If DX(120ms) value at 120 ms is negative, requirement #2 is OK
—sled test is accepted

0 If DX(120ms) value at 120 ms is positive, requirement #2 is not OK
—sled test cannot be accepted

GFr&d * 7 W)

3.17.92 it 1
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Appendix 111

Seat mounted arm rests

G ESENElEES

Centre console and tunnel mounted

FE2ERAER)
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Figure 1: Seat spacers viewed from rear
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Figure 2: Vehicle markings
(TNCAP 5~ ¥ %)

109



(Euro NCAP /i =)

4.1.3

AE-MDB test

Far side sled test

Aveny Aven-x

To achieve the same Asuck.y
acc in 75° on sled, the Aygy.
v pulse needs to be scaled
for Asgiep-x
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Location Parameter Minimum Channel
amplitude count

Head Linear acceleration, Ax, Ay, Az 2509 3

Angular velocity, ©X, ©y, ©z 4000deg/sec 3

Forces and moments Fx, Fy, Fz, Mx, 6
Upper neck 5kN, 300Nm

My, Mz

Forces and moments Fx, Fy, Fz, Mx, 6
Lower neck* 5kN, 300Nm

My, Mz
Shoulder — Joint Forces, Fx, Fy, Fz 8KkN 3
Shoulder — Rib Displacement & rotation 100mm 2
Thorax - Upper rib Displacement & rotation 100mm 2
Thorax - Mid rib Displacement & rotation 100mm 2
Thorax - Lower rib Displacement & rotation 100mm 2
Thoracic temperature  [Temperature 30°C 1
Abdomen - Upper rib  [Displacement & rotation 100mm 2
Abdomen - Lower rib  [Displacement & rotation 100mm 2

Acceleration, Ax, Ay, Az 2009 3
Spine - T12 Forces Fx, Fy, Fz 5kN 3

Moments, Mx, My, Mz 300Nm 3

. Acceleration, Ax, Ay, Az 200g 3

Pelvis -

Pubic force 5kN 1

Total dummy channels 47
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3.17.4.2.9

>% E= S B 43R 1§ LEE S
- Rt R ACA A 2509 3
AR ox >~ oy~ 0z 4000 & /) 3
. 4 e 6
g o FoEus M My M 5kN, 300Nm
- 5 6
T SRR Er~ o Fue My~ My~ M, 5kN, 300Nm
B3R — B & * O ~Fy N Fy 8kN 3
A § A 3 100mm 2
g% — b v g A2 100mm 2
gan— o v 2 R 100mm 2
52— T w4 4% R i 100mm 2
T4 S seE B Ac A A 200g 3
PR — b o4 ol R 100mm 2
AR T v g = 4% & ek 100mm 2
ek R OOACACA 2009 3
¥ —T12 P RO F N F 5kN 3
325 My~ My~ M, 300Nm 3
seit B A Ay Ay 200g 3
4 2
Bof 4 SkN 1
A i A S R 20
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4.3
Location Parameter Minimum No of
Amplitude channels

B-Pillar non-struck side (BIW  |Accelerations, Ax, Ay 150q 5
coordinates)
Sled Accelerations, Ax 1509 1
Driver Seatbelt Force, Faiagonal, Fiap
Shoulder and Lap* 16kN 2
Sections

Total vehicle channels 5

* Care must be taken to position the lap belt transducer outboard of the dummy so that
it does not interfere with the dummy/interior during the impact.

(TNCAP#£ < & %)

3.17.4.3
LS § = B iRty | g
2RFR B (2 HAE) ek RO A A 1509 2
o8 frik B Ag 1509 1
B L >H 2 K IRE EIR* 4 > Fdiagonal > Fiap 16kN 2
TR 5

i O L SIE RS 3 T R R R N D AN B2 DAY .X2
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Figure 3: Dummy head painting

(TNCAPis + ¥ %)

RI3: * i Egnig d
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4.7.1

BitE

Figure 4: Pre-test measurements

Driver measurements

A Not required

B Chin/windscreen joint

C Chin/centre of the steering

D* Thorax strap/centre of the steering wheel
E Hip-joint point/inside opening of the door

(horizontal), manikin and dummy

F Hip-joint point/inside opening of the door (vertical),
manikin and dummy

G Knee/floor covering (vertical)

H Head to seat centreline

J Shoulder to seat centreline

K Hip-joint point to seat centreline

* Horizontal distance from steering wheel centre
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3.17.4.7.1

)

B4 % w &P
EREPRE

A A g+

B T 34k B34 & gh(Windscreen joint)

C B

D* HegF 12 dhid o

E %R & 253 F* - (Inside opening of the door) ("k-% )
CRHC A
A Sl A G )
AR A0

G B 2R %3 = 4% £ & #(Floor covering) (=3 )

H RN A Y A

J AR N

K M S BT LY S

A

AR P2 KT e

117



(Euro NCAPJr ~ )

4.7.2
Measurement location Coordinates
Head CoG Head skin outboard marking X Y Z
Head Tilt angle sensor ID
Neck bracket Corner front X Y Z
Neck bracket Corner rear X Y Z
Shoulder Screw centre X Y Z
Arm Tip of foam centre X Y Z
Arm Upper arm angle ID
Thorax Tilt angle sensor ID
H-point X Y Z
Pelvis Tilt angle sensor ID
Femur Centreline of clevis X Y Z
Femur Angle ID
Knee Joint screw centre X Y Z
Ankle Screw centre X Y Z
Head restraint Hole X Y Z
Seatback Angle (OEM location) ID
Seatbelt Upper belt edge at dummy centreline X Y Z
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Centerline)

3.17.4.7.2

ER-§ e
FE 3% < (CoG) RS SN X Y| Z
IR A ERERE 1D
A 18 =5 & (Neck bracket) | = #(Corner front) X Y Z
AREE t4 =3 (Corner rear) X | Y Z
R 19 5 X1 Y Z
N ;¢ 4 ¢ < 78 2 (Tip of foam centre) X| Y Z
Eym a2y 1D
[y A R R PR 1D
H 2t X| X Z
a2 AL R RPIE 1D
i F B E P AR X1 Y Z
U iR iD
W 2% MRS XY | Z
iR e X Y Z
T #: 4% 34 (Hole) X| Y Z
1+ L (DipEyrding) 1D
e AP A 2 $ R N E > A o % (Upper belt edge at dummy Y Z
£ > X
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5.5.5

Cameras

R i L i

nhawWwN -

N

Onboard camera views:

Front, red line

Front, orange line

Front, yellow line

Front, green line

Side, driver pre-test pelvis to
head

Plan, most outboard head
excursion line

OffBoard camera VIEws:
7. Front, parallel to vehicle
centreline
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1 58P0
2 5 R
3 HLER
4 FLAER A
=

7 B

6 HLiE R

1. %3 > 28
2. W o HR
B

Bk R AR B

7.m3 > B dgmEY ML T
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Camera: |

Description:

Front view centred to intrusion limit and parallel to vehicle centreline.
Frame width: Outboard edge of A-pillar to far side seat centreline.
Frame height: Front edge of roof to seat base.

122
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Camera: 2

Description:

Front view centred to seat centreline, parallel to vehicle centreline.
Frame width: Outboard edge of A-pillar to far side B-pillar.
Frame height: Front edge of roof to seat base.

2 5 R

i

ROl

GRE RS s 3 DA S EE LY Gl
S0 ER ARG ESBR

A RR P TRET BHAL -
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Camera: 3

Description:

Front view centred to yellow line, parallel to vehicle centreline.
Frame width: Outboard edge of A-pillar to far side B-pillar
Frame height: Front edge of roof to seat base.

BoALE  HEF SR B R

39 TR CAHME I RA B

HH BRI FHRGEI ABAL o

TNCAPis > ¥ %
3 S 1
o
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Camera: 4

Description:

Front view centred to green line, parallel to vehicle centreline.
Frame width: Outboard edge of B-pillar to far side B-pillar.
Frame height: Front edge of roof to seat base.

4 B

—
TN R o
L B
s _l_l_.l.'

wp

HoALE HESR ) 2 e RT3 o
5 5% B FI R B e
SRR P ERGED ABAL -

"- o
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Camera: 5

Description:

Side view of driver centred to middle of door aperture, door waist height.
Frame width: Facia to rear of seat back

Frame height: Head to pelvis.

]
S Bk R

B

Fof

ERPDAL (HEFEd o B PERF R
T RARREIAFEIRTEY

ERIE SR L
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TNCAP

Camera: 6

6 HLikE R 15

i

5

Description: ik
Frame width: Facia to rear of seat back TRETR PRSI FEY
Frame height: Far side seat centreline to B-pillar. LH AR FAAKY I Bh o
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Camera: 7

Description:
Front, parallel to vehicle centreline.

Frame width: Full width of BIW.
Frame height: Full height of BIW.

7 5 RR 4

WAL DD gRY BT
PR EAR CIMIE -
LR REE E I
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5.6.1

No. Pre Post View
1 o o Top view of full BIW

2 o o Front view of full BIW

3 o o Rear view of full BIW

4 o o Side view of full BIW

5 o o Driver’s side view of BIW at 45 ° to front

6 o o Passenger’s side view of BIW at 45 ° to front

7 o o Side view of driver from outside

8 o o Side view of driver from inside (including paint)
9 o o Front view of driver

10 o o Rear view of spacers in position

After dummy removal:
11 o Paint transfer to centre console
12 o Paint transfer to passenger’s side door/airbags (if
applicable)
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W | EET | 2% | &6

1 ° ° BB D RETEINARL &

2 [} [} BB B R AR &

3 . ° KB B RIS AR &

4 [} o RS MBI A

3 [} o BRIT S A5R &2 FR LA
6 L) ) B RS A5R &2 9 E Rl &
1A . o | B hipdER R Rl &

8 ) o | IR pBERRLERE(Z F% )
9 . o | EEROARE

10 L) . ISR

A BB

1 s |tgody

12 . L RE I F R (R R
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7.2.1

Figure 5: Head excursion zones

(TNCAPis + ¥ %)
3.17.7.2.1
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7.2.2

Head Excursion

Capping Red Zone** Orange Yellow
Green Zone
Zone* <125mm >125m Zone Zone
Head Score 0.000 0.000 2.000 3.000 4.000 4.000
Neck Score 0.000 4.000 4.000 3.000 4.000 4.000
Chest Score 0.000 0.000 0.000 3.000 4.000 4.000
Max Dummy Score 0.000 4.000 6.000 9.000 12.000 12.000

* In case of head excursion in the Capping Zone, both far side tests are capped.

** With the head excursion in the Red Zone, the maximum head score is depending on whether the red excursion line is >125mm outboard of
the orange excursion line or not. Where the head excursion is in the red zone, the vehicle is equipped with a countermeasure and the red
excursion line is >125 mm outboard of the orange line, then the excursion shall be coloured brown instead of red.

(TNCAPis + ¥ %)

7/

3.17.7.2.2
FImAE
2 d BB , .
L R B! — BdRE | 37 FE | B4 w8
| <125mm | >125m '

Ep 3R A #ic 0.000 0.000 2.000 3.000 4.000 4.000

FEEN A B 0.000 4.000 4.000 3.000 4.000 4.000

e A S 0.000 0.000 0.000 3.000 4.000 4.000

A BEBEL 0.000 4.000 6.000 9.000 12.000 12.000

it lypiE- o FRF I ENEMEr RS > PR RS AR ERET 04 o

2FERRNHA RN 2 d FF 0 PIFEINE G A FMP A e BB REE I B2 R R T AZE125mm -

B b e d RS m R FE UK 0 2 e d BB A ) < 30 125mm > P A A R
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7.2.3
Head Excursion
CZ""(';’E;ZQ Red Zone Ozri:ge Yze(')'rfew Green Zone
Head Score 0.000 0.000 1.000 2.000 4.000
Neck Score 0.000 1.000 1.000 2.000 4.000
Chest Score 0.000 0.000 1.000 2.000 4.000
Max Dummy Score 0.000 1.000 3.000 6.000 12.000

* In case of head excursion in the Capping Zone, both far side tests are capped.

(TNCAPis + ¥ %)

7/

3.17.7.2.3
SEREmSE
U HE | 2 BB | RE | F I RE | B RS
TR 0.000 0.000 1.000 2.000 4.000
RN 0.000 1.000 1.000 2.000 4.000
RIS 3 0.000 0.000 1.000 2.000 4.000
A EE R EA 0.000 1.000 3.000 6.000 12.000

A ilypiE- o F RBP4 FEINBAE T FE 0 PR RS AR FERLS 04 -

133



(Euro NCAPJr ~ )

7.3.1
o Performance limits
Criteria : )
Higher Lower Capping
HICgs (with direct contact) 500 700 700
Head Resultant 3ms acceleration 729 80g 80g
*DAMAGE [0.42]
Tension F, 3.74kN
Upper Neck Lateral flexion MxOC 162Nm 248Nm
Extension negative MyOC 50Nm
Tension F, 3.74kN
Lower Neck Lateral flexion Mx(pase of neck) 162Nm 248Nm
Extension neg. MY pase of neck) 100Nm
Chest & Chest lateral compression 28mm 50mm 50mm
Abdomen Abdomen lateral compression 47mm 65mm 65mm

* Monitoring for 2024-2025
A hard contact is assumed if the peak resultant head acceleration exceeds 80g or if there is other evidence of hard contact.

(TNCAPis » I %)

3.17.7.3.1
EE wB N | BEER | RS
HICis (® 44518 ) 500 700 700
EEN 3mss &+ ek B 729 80g 80g
PR -1 2 [0.42]
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L & BN | BRI | AR
Y(Brain Injury -
DAMAGE)
EAF, 3.74kN
L4 FERN B % 49 MxOC 162Nm 248Nm
E % 4 @ MyOC 50Nm
%4F, 3.74kN
TN B 80 Myaa) 162Nm 248Nm
F e 2 ¥ My 100Nm
Ty T 28mm | 50mm | 50mm
= [ arw e st 47mm 65mm 65mm

2.FEpRNE FAvik RME BAZIE80Q 0 & F H b AR EY 0 PIF TG IV A
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7.4.1

Criteria Performance limits
Pubic symphysis 2.8KN
Pelvis & Lumbar Fy 2.0kN .
-4 points
Lumbar Lumbar Fz 3.50kN
Lumbar Mx 120Nm
(TNCAPi£ ~ ¥ %)
3.17.7.4.1
i B E
LS 2.8kN
2 B ESids 2.0kN N
— , - deds
18 AL F; 3.50kN
4 My 120Nm
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7.2.4.2.5

£2mm

Coli marking from passenger in
pole test position

CoG locations between seat track
postiions from mad + 20mm fo
rearmost (passenger test posttion)

Figure 6: Protection zone

(TNCAPis + ¥ %)
3.17.7.2.4.2.5

82mm

P> 2 REFFEHR2 LT
E;f"gfg R i NN %’éb

A3 A A FUES B 20mm 3 Brs (3
Lz )2zl
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Appendix |
Intrusion area

Euro NCAP i ~

The intrusion area is the external area limited by the following lines:

Line : Description
A Vertical lime at x-position 700mm forward of the R-point
B Horizontal line at z-position of R-point
C Vertical line at x-position at the back of headrest stems
D Door waist line

138
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Appendix Il
Requirement #1:

¥ Vefosky Difterence (mys]

EREERE

i

£

8
-]

Euro NCAP i ~

DV(t) = DV1(t)(vehicle pulse) - DV2(t)(BIW)

TNCAP#£ < ¥ %

3.17.9.

3.17.9.2 igitl:

140
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TNCAP#£ < ¥ %

3.17.9.2 igitl:

Requirement #1:

DV(t) = DV1(t)(vehicle pulse) - DV2{t)(BIW)

141
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Euro NCAP i =
Requirement #2:

DX{t] = OXafe} - Cx2(t)

(g acamary Stemacce ||
E

. an om o " am oam o LT . o LE) 3l e am
Tiwsa i}

31793 igix2:

TNCAP#£ < ¥ %

DX(t)=DX1(t)-DX2(t)

(g acamary Stemacce ||
E 8§ B B &
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Appendix 111 3.17.10
Seat mounted arm rests 3.17.10.1 = E > EHE 2 FE &
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Centre console and tunnel mounted 317102 x #E» P il p 2 FENE S £
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Appendix IV

Location

Parameter

AXis

ISO Code

Head CoG

Angular
velocities

1?HEADOOOOWSAV X0

1?HEADOOOOWSAVYO0

1?HEADOOOOWSAVZ0

Accelerations

1?HEADOOOOWSACXO0

1?HEADOOOOWSACYO0

1?HEADOOOOWSACZ0

Upper neck

Forces

1?NECKUPOOWSFOX0

1?NECKUPOOWSFOYO0

1?NECKUPOOWSFOZ0

Moments

1?NECKUPOOWSMOX0

1?NECKUPOOWSMOYO0

1?NECKUPOOWSMOZ0

Lower neck

Forces

1?NECKLO00WSFOX0

1?NECKLO00WSFOYO0

1?NECKLO00WSFOZ0

Moments

1?NECKUPOOWSMOXO0

1?NECKUPOOWSMOYO0

1?NECKUPOOWSMOZ0

Spine — T4

Accelerations

1?7THSPO400WSACX0

1?THSPO400WSACYO0

1?THSP0O400WSACZ0

Spine — T12

Accelerations

X |INIK | X [N |X|NIK|X|N|IK|X|N|IK|[X|N|IK|X|N|I

1?7THSP1200WSACXO0
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Location Parameter AXis ISO Code
y 1?THSP1200WSACYO0
z 1?THSP1200WSACZ0
Lumbar spine | Forces X 1?LUSPO000WSFOXO0
y 1?LUSPO00O0WSFOYO0
z 1?LUSPO000WSFOZ0
Moments X 1?LUSPO000WSMOXO0
y 1?LUSP0000WSMOYO0
z 1?LUSP0000WSMOZ0
Shoulder joint | Forces X 1?SHLD??00WSFOX0
y 1?SHLD??00WSFOYO0
z 1?SHLD??00WSFOZ0
Shoulder —rib | Displacement 1D 1?SHRI??00WSDC00
Angular 1?SHRI??00WSANO00
displacement
Thorax - Upper | Displacement 1D 1?TRRI??01WSDCO00
rib Angular 1?TRRI??01WSANOO
displacement
Thorax - Mid | Displacement 1D 1?TRRI??02WSDC00
rib Angular 1?TRRI??02WSANO00
displacement
Thorax - | Displacement 1D 1?TRRI??03WSDCO00
Lower rib Angular 1?TRRI??03WSANO00
displacement
Abdomen  — | Displacement 1D 1?ABRI??01WSDCO00
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Location Parameter AXis ISO Code
Upper rib Angular 1?ABRI1??01WSANO00
displacement
Abdomen  — | Displacement 1D 1?ABRI??02WSDC00
Lower rib Angular 1?ABRI??02WSANO00
displacement
Pelvis Accelerations X 1?PELV000000ACXO0
y 1?PELV000000ACY0
z 1?PELV000000ACZ0
Pubic Force y 1?PUBCO0000WSFOYO0
Symphysis
B-Pillar (non- | Accelerations X 1?BPILLOO000ACX0
struck side) y 1?BPILLO0000ACYO0
z 1?BPILLO0O000ACZ0
Lap Belt (B6) | Force y 1?SEBE0003B6FO00
Shoulder Belt | Force y 1?SEBEO003B3FO00
(B3)
CALCULATED CHANNELS
Shoulder —rib | Displacement 1?SHRI??00WSDS00

corrected

Thorax - Upper
rib

Displacement
corrected

1?7TRRI??01WSDS00

Thorax - Mid | Displacement 1?TRRI??02WSDS00
rib corrected
Thorax - | Displacement 1?TRRI??03WSDS00
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Location Parameter AXis ISO Code

Lower rib corrected

Abdomen  — | Displacement 1?ABRI1??01WSDS00

Upper rib corrected

Abdomen  — | Displacement 1?ABRI1??02WSDS00

Lower rib corrected

B-Pillar (non- | Calculated 1?BPILLO0000VEXO

struck side) global y 1?BPILLO0000VEYO

velocities z 1?BPILLO0000VEZO0

Total number 63

of required

channels:

(TNCAP 5~ ¥ %)
3.17.11 #H {7 AIF k2 P73 HFIE

=% S h ISO code

FRIRE S hip B X 1?HEADOOOOWSAV X0
y 1?HEADOOOOWSAVYO0
z 1?HEADOOOOWSAVZ0

beik B X 1?HEADOOO0OWSACX0

y 1?HEADOO0OWSACYO0
z 1?HEADO000OWSACZ0

+ FRIN A X 1?NECKUPOOWSFOX0
y 1?NECKUPOOWSFOYO0
z 1?NECKUPOOWSFOZ0
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¥ [ S $h ISO code
4 A X 1?NECKUPOOWSMOXO0
y 1?NECKUPOOWSMOYO0
z 1?NECKUPOOWSMOZ0
= 2% 4 X 1?NECKLOOOWSFOX0
y 1?NECKLO00WSFOYO0
z 1?NECKLO00WSFOZ0
4 B X 1?NECKUPOOWSMOXO0
y 1?NECKUPOOWSMOYO0
z 1?NECKUPOOWSMOZ0
¥ 42-T4 Suik B X 1?THSP0400WSACXO0
y 1?THSP0400WSACYO0
z 1?THSP0400WSACZ0
¥ 42-T12 doig B X 1?THSP1200WSACXO0
y 1?THSP1200WSACYO0
z 1?THSP1200WSACZ0
IR A 4R 4 X 1?1 USPO000OWSFOXO0
(Lumbar spine) y 1?1 USPO0O0O0OWSFOYO0
z 1?LUSPO000WSFOZ0
i X 1?LUSP0000WSMOX0
y 1?LUSP0000WSMOYO0
z 1?LUSPO000WSMOZ0
R IREE & 4 X 1?SHLD??00WSFOX0
(Shoulder y 1?SHLD??00WSFOYO0
joint) z 1?SHLD??00WSFOZ0
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=% [ S B ISO code
B 3R-4 = # 1D 1?SHRI??00WSDCO00
i 8 1?SHRI??00WSANOQO
i R § =% 1D 1?TRRI??01WSDCO00
E ;3 1?TRRI??01WSANOQO
5g-¢ 94 g =% 1D 1?TRRI??02WSDCO00
N3 1?TRRI??02WSANQQ
L A | =% 1D 1?TRRI??03WSDCO00
N3 1?TRRI??03WSANOQQ
FRIR- o4 = 4% 1D 1?ABRI??01WSDC00
N3 1?ABRI??01WSANOQ
PEIR-T 94 = 4% 1D 1?ABRI??02WSDC00
ENay:3 1?ABRI??02WSANOQ
2 Srik R X 1?PELV000000ACX0
y 1?PELV000000ACYO0
z 1?PELV000000ACZ0
Badf B 4 4 y 1?PUBCO000WSFOYO0
Bt Srid R X 1?BPILLO0000ACX0
B o | y 1?BPILLO0O000ACYO0
z 1?BPILLO0O000ACZ0
A . 2 y 1?SEBE0003B6FO00
(B6)
B3R & >4 | 4 y 1?SEBE0003B3FO00
(B3)
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[y 3 [ S B ISO code
PEIFE EE
A $R-24 [l 30 P 1?SHRI??00WSDS00
e AL § [l 30 P 1?TRRI??201WSDS00
IgIR-¢ o4 F = 1?TRRI??02WSDS00
IgFR-TT [l 30 P 1?TRRI??03WSDS00
PEIR- AT 1?ABRI??01WSDS00
FEIR-TT 4 A3 1?ABRI??02WSDS00
B {L Pz 2R X 1?BPILLO0000VEXO
e #F i) i i3 y 1?BPILLO0000VEYO0
(Calculated z 1?BPILLO0000VEZO
global
velocities)
A Sk 63
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TNCAPiE~ ¥ %
Appendix V 3.17.12 Fgw L35 ¥ pl7 = B
Description o
Head CoG, Outboard head | I°
skin marking

FRE s 0 b R
W &

Neck bracket, rearmost,
outboard comer of the
bracket

LR - B
o A Bl
%

Neck bracket, foremost,
outboard corer of bracket

FL YR h
o A )R
%
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Appendix V 3.17.12 sk £ 78§ iplT & B

LR R A 3

Outboard arm., shoulder
screw centre A Yo
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Appendix V

Outboard arm, tip of arm
foam centre

Outboard arm angle, place |

a straight edge along the
length of the arm
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Appendix V 3.17.12 sk £ 78§ iplT & B

g ol
L7 WY ISR

Outboard femur,
centreline of knee clevis
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Appendix V

Outboard knee, knee
Jjoint/bolt centre

Outboard femur, angle,
place a short length

inclinometer on the femur
centreline
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Euro NCAP i = TNCAPiE~ ¥ %
Appendix V 31712 #%w £ §

Outboard ankle. centre of oh plgrER o WP o

bolt

S ) g bt
RIS R

Outboard head restraint
tube, most outboard part of
the tube where 1t meets the
scatback,

Diagonal seatbelt Iﬂ_ Pz g
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3.18 fh Heib sy S WAL % AT

Euro NCAP V|rtual Far Side Simulation & Assessment Protocol Version 1.0
Technical Bulletin TB 043-1 Qualification Procedure for Virtual Dummy Models Part 1: WorldSID AM50 Version 1.0
Technical Bulletin TB 021 Data format and Injury Criteria Calculation Version 4.1
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1 INTERODUCTION

This document summarises the Euro NCAP Virtual Testing Crashworthiness
(VTC), procedure applied to far-side impact. The aim of the procedure is
to add more robustness to the evaluation of far-side protection through the
deployment of additional, virtual CAE simulations. These simulations are
based on load case variations of the Euro NCAP far-side sled procedure
defined in the Euro NCAP Far Side Occupant Test & Assessment protocol.
In this procedure, the vehicle manufacturer carries out the physical sled
tests and the virtual simulations, and both sets of results are used by Euro
NCAP to score the performance. The qualification procedures of the
WorldSID model, used throughout this procedure, are included in
Technical Bulletin TB043-1.

1.1 Definitions

Throughout this protocol the following terms are used (listed in alphabetical

order):

AC — Assessment criteria, as defined in the Euro NCAP Euro NCAP FAR

SIDE OCCUPANT TEST & ASSESSMENT PROCEDURE.

ACLimit— Assessment criteria performance limits.

¢AC — The difference in ratio between the simulations and physical tests.

rAC — The ratio between the derived assessment criteria and assessment

criteria limits. This ratio can be for the simulations (ACsim and for the

physical tests {ACest.

3.18.1 ff 4
el &/ U A R B |
i (VIC) 24 o 3%4Lh n (3 B3

= g 2. TNCAP B % 38 5 fil

w,i“éﬁé:ﬁ»w SRR BT E 2 R o AR B G A
I—j %EE“#LFé‘Eg%_q_ J’"‘T«‘L;;a ﬁﬁ%r_ ‘éé'%

ﬁﬁ’l@ﬁ¢ﬁ§§$m%ﬁ°&»ﬁﬁﬁ’Eﬁiﬁﬁ
HEFIRS P %2 B TNCAP e P pta e
SEEFELIEA - AR 2T * 2 WorldSID #1] 0 #
T T ALR 0 Euro NCAP Hjivid 48 TB043-1 o

31811 3@ f &

3.18.1.1.1 =% {& & (Assessment criteria, AC) : hdp % PR Mgy
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e % CAE i
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Crash Time Zero (to) — The time when crash is starting.
Far Side Sled Test Protocol - Euro NCAP FAR SIDE OCCUPANT TEST
& ASSESSMENT PROCEDURE v2.4.
ISO Scores — As validation criteria, 1SO scores are calculated according to
the implementation of the python script ‘Objective Rating Metric for non-
ambiguous signals according to ISO/TS 18571’ available at
https://openvt.eu/validationmetrics/ISO18571, which is based on ISO TS
1857111
'An updated version of 1ISO TS 18571 is currently posted for vote by 1SO.
As soon as the new version of the standard is released, the reference
to the latest ISO 18571 document will be added after reconfirming
verification of the tool using the latest validation dataset.
Qualified WSID Model — The CAE model of a WorldSID (mid-sized male
World Side Impact Dummy, 1SO 15830), which fulfils all qualification
criteria defined in Technical Bulletin 043-1 and can therefore be used for
validation of the vehicle environment as well as for the virtual test cases.

— Individual axis sensor score.
Ssensor — Individual sensor ISO score.
Simulation Data — Prescribed outputs from simulations of the virtual far
side tests in the prescribed format according to Section 5.
Test Data — Measurement data and documentation from sled tests according
to the Euro NCAP FAR SIDE OCCUPANT TEST & ASSESSMENT
PROCEDURE and TB 021.
Validation — The process of determining the degree to which a model

represents the real world in the context of its intended use. The model

2 PERE o

3.18.1.1.6 & =¥ 5 & F£5 23 (Far side sled test protocol) : %45

TR > oA

;}kpé‘% Lﬁa-ﬁ- 1°

3.18.1.1.71SO # %~ (1SO Score) : ¥ 5 sz {E & > ISO » #K %

i% ¥ python %#° 4 " Objective Rating Metric for non-

ambiquous signals according to ISO/TS 18571 | 3+ & {7 4! -

% %r A ¥ 30 https://openvt.eu/validation-metrics/ISO18571 &

B~ > # 12 ISO/TS 18571:2024 5 3w -

3.18.1.1.8 # & ¥+ 2 WSID Model(Qualified WSID model) :
m; # & Euro NCAP Hojivid 3f TB043-1 #14 F #in Tkt

2. WorldSID (¢ % § ¢+ > gidg 4 i > 1SO15830) CAE #-

AT h REB
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response is compared to a ground-truth. The model’s prediction
capabilities are tested.

Validation Load case — Load cases for which simulations and tests are
available and can be therefore compared to validate the virtual vehicle
model.

Vehicle Manufacturer (VM) — Vehicle/car manufacturer, or supplier,
contractor/consultant performing simulations for the virtual assessment.
Vehicle Simulation Model — A virtual model of the vehicle and/or body in
white on a sled, which has been calibrated (parameters have been
optimised to reach a target response (reference) defined) and validated by
the VM beforehand. This happens based on material and component tests
as well as observations from sled tests. It covers the model of the sled, the

vehicle structure, seat and restraint systems.

Virtual Testing (VT) Load case — Robustness load cases that are simulated
to assess the specific car, where no hardware sled test data is available.
VTC Server — Virtual Testing Crashworthiness Web Application to upload,
process and review the provided data and store it on the Euro NCAP
Server. It is accessible by VMs through the link https://vtc.euroncap.com
and can be accessed with the user account used for data upload on the Euro
NCAP data exchange server.

W, — Weighting factors.

WSID Model — The CAE model of a WorldSID (World Side Impact

Dummy) dummy.

3.18.1.1.14 =z & i\ % | (Validation load case) - nﬁsa‘jﬂ e &
AR L pIE > 7 * 5% m D w2 ¢ i,\ﬁf- b o

3.18.1.1.15 & iﬁa?;‘;dﬁ(Vehicle manufacturer, VM) : n’fﬁs:}% LB
BROBMARTEET R ERE ~ K BIER
3.18.1.1.16 2 ¢m#icsst #5241 (Vehicle simulation model) n’fﬁs:}ﬁ 35

1.2 Overall Process
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1.2.1 The overall procedure for the virtual far side occupant assessment is
outlined in Figure 1, with further explanation on the individual steps as
follows:

Figure 1: Overview of VTC Process

GF%% A7 B7)

. Step 1 — The VM is free to use whichever WorldSID simulation
model is used for virtual assessment. However, to gain trust in the
WorldSID simulation model(s) used, Euro NCAP has prescribed
certain qualification requirements that models must meet for virtual
testing. These model acceptance requirements are specified in Euro
NCAP Technical Bulletin TB 043-1.

. Step 2 — Simulations of the predefined simulation matrix consisting
of two far-side validation load cases and additional virtual testing
load cases are to be performed by the VM with their vehicle
simulation models and the qualified WorldSID model. The results
are to be shared with Euro NCAP in the prescribed format via the
VTC server? no less than two weeks before the physical sled tests.
The datasets must include all specified information and fulfil the
specified quality criteria. When the simulation data is approved, a
unique far side test reference number will be provided to the vehicle
manufacturer by Euro NCAP.

. Step 3 — After step 2 is completed, physical sled tests of the two
validation load cases are to be performed in accordance with the
current Far Side Sled Test Protocol. Test results shall be submitted
to Euro NCAP via the VTC server in the prescribed format. A

5
&RLZl@ﬁ&%@”.ﬁ@E%ﬁ%i
HAeB 1977 0 & H AP hoT

AR R P2

B 1:VTC et
GE%5 *AF BT )

(1)7‘5,%1*— ] st,ﬁi«tﬁ EpdERT I EETE 2 WorldSID #
Al Rm o fiE 2 H@ % 2 WorldSID fics )2 5 =
TNCAP R ¥ m#tiese * 2 A F 3 £ TR & K - 4p M i
A3 X R 2E 2 Euro NCAP Hjisid 38 TB 043-1

(Q#Fr- B gmEE R B IREEICA 2 £ 2 WorldSID
Bl SRR ¢ (2§ B AR A
B2 mBRIE L R o BRSSP R o /?prw
3 Ak RRAT2 HEE VIC BIREHE
TNCAP - e 6 S & 5 5T dg R F AL 3 £ 49 R 2 i
FARE o Wi O £ - TNCAP %4t i@ fm ¥ K vi-
2. 3B R WA R S Yo EL o

@hF= - dHH- 1o kR TRl RN R
F 0204 T TNCAP Rl 175 Bz § {8
AR D o B EF RIS NEE VIC PIRE
# 2 5 TNCAP-TNCAP # 7 #84f “74% i-rl — iR of ]2 fids

N

165




Euro NCAP & =

i 37 TNCAP i+ ¥ % (% = %)

FIQ

unique far side reference number, to be supplied by the Euro NCAP
Secretariat, must be placed physical on the sled and visible all

videos and referenced in the .mme file.

2ytc.euroncap.com

Step 4 — Euro NCAP makes a comparison of the hardware sled test
results and simulation-based predictions to validate the VM’s
virtual model of the vehicle environment (including seat, seatbelt,
airbag, centre console). In doing so, Euro NCAP can establish the
necessary confidence in the VM model, without physically
requiring access to the model.

Step 5 — If the validation results of step 4 are sufficient, i.e. hardware
and simulation results closely match, this step (5) can be skipped. If
the validation results are not sufficient, the VM must provide
evidence showing this was caused by the specific hardware test
conditions, deviating from simulation parameters. The simulations
of the two standard validation load cases may be repeated with
adjustments to only the prescribed boundary conditions from the
sled tests.

Note: Within the monitoring phase, two trials will be allowed
according to the specification in Section 7. If validation criteria are
still not fulfilled after boundary condition adjustment, the results
submitted in step 2 will not be considered for the assessment,
otherwise step 6 follows.

Step 6 — The results from the virtual testing load cases submitted in

step 2 are considered for the vehicle rating.
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1.3 General Requirements

1.3.1 Throughout this process, the exact same vehicle and dummy models

shall be used. This

specifically applies to:

. All control settings (time step, mass scaling, etc.),

. Material cards (including fracture mode),

. Contact cards including all settings,

. Constraints,

. Airbag Models,

. Seatbelt Models (including pretensioner and load limiter),

. Output definitions (IDs and coordinate systems used for outputs),
. Geometries and represented components.

1.3.2 This requirement does not apply to parameters that need to be adjusted
to define the different load cases. For example, node coordinates can be
adjusted for replicating different positions of the dummy relative to the
seat, the seatbelt and the seat relative tothe car as well as the initial seat
cushion deformations and load curves have to be adjusted to simulate the
different loading scenarios.

1.3.3 Furthermore, it is important that all simulations are performed with
consistent settings.

This applies to:
. Solver-Version and Processing Type,
. Solver-Precision (Single, Double Precision),

. Time-step settings (relating to initial and dynamic mass scaling),
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. Contact settings (especially between occupant and vehicle
simulation model),

. Control settings (which ensure also equal distribution of the model
on the CPUs).

1.3.4 Ideally, all simulations shall be performed on the same computer
system and with the same number of CPUs.

. If the cluster architecture does not allow simulations to be
performed with a consistent number of CPUs and/or on the same
computer system and/or, equal distribution of the model on the
CPUs, a report demonstrating the scatter shall be provide to with
the Euro NCAP Secretariat. Within this report, the exact same
simulation shall be repeated twice and resulting curves of all signals

specified in Table 5 shall be overlayed for comparison.

(OEILE oAk B 2 f R B 2 %y ) o
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2. WORLDSID SIMULATION MODEL

2.1 Requirements

2.1.1 The WorldSID model (WSID) used in this procedure must be qualified
beforehand to ensure that it behaves consistently when compared to its
physical counterparts. The qualification of the WSID models must be
performed according to the specifications in Euro NCAP Technical
Bulletin TB 043-1.

2.1.2 Documentation on the WSID qualification shall be uploaded together
with the simulation results to the VTC server. The VM is responsible for
ensuring that all requested dummy outputs are available with:

. A sampling frequency of at least 10 kHz,
. The coordinate systems according to SAE J1733 201811 with the

3.18.2 WORLDSID 3% -7
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correct orientation of the sensors.

2.1.3 The compression of shoulder, thorax and abdominal ribs must be
converted to the lateral displacement (DS) according to TB 021 to be
comparable with the hardware dummy. The channels DC (sensor length)
and AN (sensor rotation) for the ribs can be shared, but only DS (lateral
displacement) will be considered for the assessment criteria and ISO Score

calculation.

I FE °
3.18.2.1.3 £ 3% ~ 59302 g4 F 2 R4z ik B Euro NCAP

il 47 TB 021 #4% 5 o =4 (DS) > M if 229 44 iy
fFrt gt o2 DC(RAIZER) 2 AN (BRI B %)
BEFT U E S 5 R =8 (DS) #-% 30 ~ 2T L E 2
ISO 4 #2 3+ 8 o

3. VEHICLE SIMULATION MODEL

3.1 Requirements

3.1.1 The vehicle model is to be calibrated in advance and the VM must have
confidence that the model is ready to predict occupant response in Euro
NCAP far side test cases.

3.1.2 No modifications of the vehicle models are allowed during the virtual
testing procedure and all settings are to remain constant.

3.1.3 This does not apply to boundary conditions, such as the initial position
of the seat or dummy, initial seat deformation, belt routing and load curves
describing the sled acceleration, especially if validation simulations need

to be rerun, see Section 7.
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4. SIMULATION SETUP

4.1 Simulation Time

4.1.1 All simulations need to be run until the maximum head excursion in y-
direction is reached with an additional time margin of +20%. Equation 1
below must be fulfilled for all simulations.

Equation 1
simulation time > time of max. y head excursion*12
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4.1.1.1 No data before t0 needs to be shared. If it is shared, the time offset
needs to be specified in all channel files as “Time of first sample”.

4.2 Global Coordinate System

4.2.1 The global coordinate system to be used is as follows:

. x-direction is facing rearwards,
. z-direction is facing upwards
ECE/TRANS/WP.29/78/Rev.6 Annex 1-Appendix 2).

4.2.2 The vehicle centreline always defines the x-z plane. A clearly
identifiable reference point to define the y-z and x-y plane must be
selected by the VM. The same origin shall be used in the simulations and
the tests.

4.3 Dummy Positioning inside the Vehicle

4.3.1 The qualified WSID simulation model is to be positioned in the

vehicle environment in line with the Far Side Sled Test Protocol.

4.3.2 The tables below (Table 1 and Table 2) detail measurements that have
to be provided as part of the uploaded data for each validation load case
together with the test data. For the tests, the measurements on the
outboard side of the dummy are sufficient (as it may be difficult to reach
the inboard side of the dummy).

Table 1: Documentation of initial position of the WSID in simulations and
sled tests.

GFE¥ * T M%)

Table 2: Documentation of seat and belt adjustment in simulations and sled
test.
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. The measures shall be taken in the global vehicle coordinate system
and must be as close as possible between simulation and test (target
values from simulations must be available and provided to test
engineers to adjust the positions as close as possible within the
specifications of the Far Side Sled Test Protocol).

. The method by which the seatback angle is measured must be
documented and the method must be consistent between test and
simulation. Table 2 must also be provided for all virtual load cases
as part of the submitted simulation data.

. For the seatbelt routing, the point of intersection on the sternum
with the upper edge of the shoulder belt is to be measured.

. The dummy shall be settled in the seat, so that no non-physical
spring-back occurs at the simulation start (see quality criterion on
initial displacement of H-Point specified in section 6.1)3
31t is recommended to apply gravity and achieve realistic contact
forces.

3 It is recommended to apply gravity and achieve realistic contact forces.

4.4 Load Cases

4.4.1 The two load cases shown in Table 3 related to the hardware test
specified in the FarSide Sled Test Protocol are used for validation of the
vehicle model (as described in section 6.3). Hardware test and simulation
data according to Section 5 needs to be provided for these load cases.

Table 3: Validation load cases.
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4.4.2 The virtual testing load cases are specified in Table 4. Only
simulation data must be provided for these load cases. Crash pulses,
orientations and seat positions are to be adjusted. Please take note of the
following:

. The crash pulses and red lines (as described in the Far Side Sled
Test Protocol) for Pole and AE-MDB must be set by the VM based
on in-house information. After the official Euro NCAP Pole and
AE-MDB crash tests have been performed, Euro NCAP will check
if the distance between red line to vehicle centreline deviates more
than 100 mm between VM internal data and Euro NCAP crash tests,
and if the pulse used in the sled tests (derived from internal pulse)
is not fulfilling the pulse check.

. If this is the case, additional information will be requested by Euro
NCAP. To vary the impact angle, the x- and y-acceleration signals
shall be applied/converted according to impact angles for the
respective load cases. The vehicle model must not be rotated around
the z-axis to represent the different impact angles as this would lead
to incorrect calculation of head excursion.

. Firing times of active restraints must be consistent between
simulations and tests and fulfil the criterion defined in the Far Side
Sled Test Protocol for both pulses.

. The uppermost position (z-high) is determined by the following
procedure:

— Firstly, the seat must be positioned into the reference position
according to the AE-MDB protocol (adjust seatback angle, lateral
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position, etc.).
— After this, the seat must be positioned to the uppermost vertical
position from that position.
— If this causes contact between the WSID head and roof, the seat
position should be lowered as little as possible to avoid initial
contact between the head and the roof.
— If the vertical adjustment causes implausible seatback angles (e.g.
outside of the design limits of the WSID, in a position where the
head level cannot be oriented according to the far side protocol
anymore), the seatback angle shall be adjusted to the seatback angle
in the reference position or the closest notch.
— If initial contact occurs between the steering wheel (column) and
the WSID, the steering wheel column shall be slightly adjusted, just
to avoid the initial contact with the WSID.
— If this adjustment is still not sufficient, the seat can be adjusted
laterally (x position) as little as possible to avoid initial contact
between steering wheel (column) and WSID.
— The resulting position needs to be documented in Table 2.

. The passenger seat position is adjusted according to the Far Side

Sled Test Protocol and not changed in-between the load cases.
Table 4: Virtual Testing Load cases.
(GF54 *TW4)
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5. SIMULATION DATA

5.1 Requirements

3.18.5 st #iedy
3.185.1 & &

173




Euro NCAP & < 12 37 TNCAP if 2 i:ﬁs-(iﬁ = %’JZ)
5.1.1 All simulation results must be uploaded in the prescribed format to the(3.18.5.1.1 *73 fft 2 % & Jf i 13(5 o
Euro NCAP VTC server‘.Data that are not provided in the correct format,| VTC # PR % o & #Ip eV 2 & 2~ p

are provided incomplete or that is not with the stated time window, willbe| Fp 3% > AliIEG HEX o

rejected.

4vtc.euroncap.com

5.1.2 The following files are requested for each assessment: 3.185.1.2 % Tz & | ET A2 i
»  PDFfile —including the documentation of the dummy qualification|(1)PDF 4% - 2324 @ FHine 2 < £ (Euro NCAP H i
(TB 043) i 3F TB043);
e Any additional documentation required to explain deviations. QErizR R L2 gpt= 2]

*  After the physical sled tests are performed, a report on the initial|(3)** 7 18 & & #5% {5 » 2 fR 318432 R T B4 BoHFEf
positions according to 4.3.2 must be uploaded for the two validation| 82 47408482 (£ 3)-
load cases (Table 3).

5.2 Required Simulation Results per Load Case 31852 * ip f FHFHUTE 2 G %
5.2.1 Videos of the animated simulation results, meeting the following|3.18.5.2.1 # 4 # & 2 % )

requirements:

e Animations need to be analysed with an output interval of 2 ms or|3.18.5.2.1.1 # 3 Z M % AZiF 2 & #) 2. ﬁs?} R CE
less.
*  Videos are accepted with the following specification: 3.185.2.12 X2 B F
— Format: .mp4 or .avi (D3 2 .mp4 & .avi ;
— Codec: H.264 (2)mfzm %  H.264 ;
— Frame rate: 10 frames per second (3)kg F 10 HE/F) 5
— File size: 1-10 MB 4~ E~x-] 13 I0MB- feghk = ] " HIN > 7w s it

Note: the resolution/frame size shall be maximised within the file| f%47 & /8> 5% =
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size limit.
Six videos need to be prepared per load case, as illustrated in Figure
2.

Figure 2: Video views for animated simulation results.

Gr

>4 R T BZ)
— The coronal cutting plane for the section cut must be normal to the
x-axis and cut through the dummy pelvis and the sternum as shown in
Figure 2. The aim is to have a detailed view of the lumbar spine
kinematics.
— The cross-section cut shall be fixed relative to the dummy and move
with the dummy throughout the simulation.

The videos must be recorded from t=0 to “simulation time”
according to Equationl. The timestamp must be clearly visible in
all videos. The videos have to be named according to the load case,
as shown in Table 3 and Table 4 and the view name in Figure 2. For
example, for FS_Pole_75 x-ref_z-ref 50M_Sim_1, the six videos
are named as follows:

1. FS_Pole_75 x-ref z-ref 50M_Sim_1_side
2. FS_Pole_75 x-ref z-ref 50M_Sim_1 front
3. FS_Pole_75 x-ref z-ref 50M_Sim_1 front_centre
4. FS_Pole_75_x-ref_z-ref 50M_Sim_1 front_belt
5.FS_Pole_75 x-ref z-ref 50M_Sim_1 top
6. FS_Pole 75 x-ref z-ref 50M_Sim_1 X-section
All videos shall be shared as one .zip folder (no specific naming of

the .zip file required).

3.1852.1.3 * i f 75

R2:FHfime 2 P rps

G2t AF W4

()25 > 22 Bk 2] T G & JF L E 3 X%’T%@sz
G AR 2R oy RS o B IR EEE S S 2 e

Q7 6 *» R AR A B HZ o X

BB AR P AL

% A5 B o

3.185.2.14 @~

& P t=0 s s 3 IR PR R (R gy o 5t 1)e

’:LT’}S

A % 8. il A AR

B F R R 3% %42

A kG2 W22 44 6 L

R

1. FS_Pole 75

x-ref z-ref 50M

Sim 1 side

2. FS Pole 75

x-ref z-ref 50M

Sim 1 front

3. FS Pole 75

x-ref z-ref 50M

Sim 1 front centre

4. FS Pole 75

x-ref z-ref 50M

Sim 1 front belt

5. FS Pole 75

x-ref z-ref 50M

Sim 1 top

6. FS Pole 75

x-ref z-ref 50M

Sim 1 X-section

3185215 #r3 T T RHFs - B.zip » (& F Fawp

z.Zip4§) °
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5.2.2 Zipped ISO MME Files with .mme, .chn and all requested channels.

5.2.3 Each load case shall be put into a separate folder. The test and
simulation name shall be according to Table 4. e.g. FS_Pole_75_x-ref_z-
ref 50M_Sim_1.

5.3 Content of ISO MME Files

5.3.1 All outputs must be provided with an output frequency of 10 kHz and
no additional filtering shall be applied® on the raw data.

5In LS-Dyna IACCOP has to be set to 1 to get meaningful accelerations. If| 7
accelerations are still very noisy;, it is recommended to derive accelerations

from velocities.

5.3.2 Orientation of coordinate systems:

. All “Global coordinates” (X, y, z location) have to be in the global
coordinate system according to Section 4.2, while all forces,
moments, displacements, velocities and accelerations have to be in
a local coordinate system according to SAE J1733.

. If polarity is not correct in the simulations, it needs to be rectified
before uploading the MME files.

5.3.3 The units of the outputs must be checked by the VM and must be
provided in each channel file. They shall be in Sl units. If not, the VTC
server app will scale them to Sl units before filtering.

5.3.4 All channels must be named according to the ISO MME channel codes
listed in the APPENDIX I. The position of the dummy (either posn 1 or

87 TNCAP i+ ¥ ﬁs(aﬁ
L
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ref 50M Sim

1o

3.18.5.31SO MME #:% * %

3.18.5.3.1 #77% ﬁig?l

& /F' 1 10kHZ

X EE - 22 F R4

Hoypi FHF R IR e

* LS-Dyna #c48® > IACCOP ¢ 2k % 5 1

AR EET RA

2 ta}iwﬁ*‘csi}iﬁx%d.ﬁr? BN

Hotd W R E S

3.1853.2 B i3 %

D43 T2B R (X Y,z =% ) & F iR 3.184.2 2 > A&

A B S SN - S 4

L B % B ik e SAE

JA733 2 ko 3% AR 5

(2)F fi @ &4+ (Polarity) # i

o BT i MME & % % 2 R

BEFBE o

3.18533 # fm¥ ¥ .»,mﬁ%

Jr 5 l\—v 3

=~

F b I R

il Sl L “"@:%/@a‘vﬁ* S1 ¥ l:’FFJ

#2£S1 ¥ = p]VTC

FR%@Q’ A2 Apod e -H ‘H*i@#ﬁ' Z SIH = o

3.18.5.3.4 #73 #pig & Jf ik PR 3.18.9 #7712

ISO MME # i

BiiEe Lo

BTG R

| R gy e o A B2 >

176




Euro NCAP & =

37 TNCAP i % ¥ % (% = %)

2 }:—lg

posn 3) within all far side data sets and the related ISO MME codes have
to be consistent between physical sled tests and simulations.

5.3.5 All channels listed in the table below are to be provided. If any channel
is missing (except airbag-related channels, if no airbag is present), the data
upload will be automatically rejected from the VTC server.

Table 5: Required output channels for each simulation load case.

Gy 27T R #)

5.3.6 The minimum content of the .mme file shall be in accordance with
APPENDIX I, and Section 1.3 has to be provided for each simulation load
case. Where this is not the case, the simulation results will not be accepted.
Further lines can be added but will be not interpreted by the server. The
name of the subtype of the test has to be according to Table 3 and Table 4.
Otherwise, the simulation and test will not be correctly matched, and the
dossier will be incomplete.

5.3.7 In each channel (e.g. .001 file) the header according to APPENDIX I,
Section 1.3 must be included.

gt

L (=% 18 =% 3) 240 ISO MME 8 » & Jf &9 48
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6. QUALIFICATION OF SIMULATION SETUPS

6.1 Simulation Set-up

6.1.1 The simulation set-ups are only accepted for virtual testing if all quality
criteria and validation criteria for all load cases are fulfilled. If any of them
fails, the simulation dossier will not be accepted. The quality criteria are
calculated automatically on theVVTC server as soon as the data is uploaded.

A preview is provided to the user and the upload needs to be confirmed by

the user after checking the preview.

3186 ik B 2 T

3.18.6.1 fifEk B
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6.1.2 Quality Criteria
. Max. Hourglass Energy of full setup must be < 10% of max. internal
energy.
. Max. Hourglass Energy of all WSID components must be < 10% of
max. internal energy of WSID.
. Max. mass added due to mass scaling to the total model is less than
5 % of the total model mass at the beginning of the run.
. Less than 10 mm H-point z-displacement recorded in first 5 ms of
the simulation (5ms after t0).
. The simulation time needs to exceed time of maximum head y
displacement + 20% (Equation 1).
6.1.3 The following parameters are monitored and therefore calculated on
the VTC server, but currently no criteria are defined:
. Hourglass energy / internal energy at time of max. y head excursion
for setup, dummy, sled and seat.
. Max. added mass (Dummy, seat, sled).
6.2 Sled Testing
6.2.1 After all simulation load cases are shared and all quality criteria are
fulfilled, the physical far side sled tests can be performed.
. The tests and documentation shall be in line with the Far Side Sled
Test Protocol using original vehicle components.
. Please make sure the data are correct, especially in terms of naming
of the load cases, channel codes, polarity of the sensors.
6.2.2 The complete data sets, prepared according to TB 021 (Data format
and Injury Criteria Calculation v4.0.2), must be uploaded to the VTC

3.18.6.12 & j{LiE
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server. All channels shall be unfiltered (only Butterworth pre-filtering
done within data acquisition is allowed).

6.2.3 All injury criteria are processed automatically based on the provided
raw data according to TB 021. If any offset of the channels is needed for
the correct calculation (e.g. for rib sensor rotation to calculate corrected
lateral thoracic or abdominal displacement) this has to be done prior to the
data upload.

6.2.4 All curves of the simulation data and the test data are processed
according to the steps described in APPENDIX I, Section 2 automatically
on the VTC server as soon as they are uploaded.

6.3 Validation Criteria

6.3.1 Validation criteria 1 (ISO Scores) and 2 (Injury Criteria) must be
fulfilled for both load cases.

6.3.2 The 1SO scores of all channels listed in Table 62 are calculated®An
overview of all calculated scores Si is presented on the VTC server
interface. The VM must confirm that the plausibility of each sensor was
checked to rectify any major issues (e.g. wrong polarity or unit errors in
test or simulation data).

8 The ISO score implementation used on the VTC server is publicly available
https://openvt.eu/validation-metrics/ISO18571

6.3.3 For all sensor locations where more than one axis is measured,
weighting factors wi arecalculated for each axis based on the maximum

amplitude of the axis in the sled tests according to Equation 2:

Equation 2

T ALE s Ak (R RS B SR 3R 2
Butterworth g & s )
3.18.6.2.3 #7 4 i F LM AT I8 % R o BcdE 0 (2B Euro

NCAP 3t 4 TB 021 i 7 p #o f“ Ag® » % 5 7 1 fE- &
mERHREEFERBARE (bldcd 72530 (8930
E“)’E?KIFJ'?'I“%;W1E“]'T7 ’34%}'&/? B{Z}@%&J‘> Bl 4

L ’Q LA
3.18.6.24 — & B fiER 2 Rk R 2 *-"‘1"”15 g AT VTC P
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FIQ

max(lChannelm,ll) .
w; = - withi =X,Y,Z
mux(lCh(mnelm“ ) + max (lChunnel,t.ﬂvD + mux(lChannelxmll)

Table 6: List of channels for which 1SO scores are calculated/summarised|
per sensor location
GFr&4 2T R #)

6.3.4 The weighting factors are then used to summarise the individual 1ISO
scores for each axis S; of one sensor to one score per sensor (Ssensor)

according to Equation 3
Equation 3

Ssensor = Z w;+S; withi=X,Y,Z
i

6.3.5 For those sensors which are marked as mandatory in Table 6, the

calculated Sensor Score must exceed 0.5 to fulfil Validation Criterion 1.
Validation Criterion 1 (ISO Scores): Ssensor> 0.5.

6.3.6 Currently, the scores for all other Sensors are only monitored and
have no consequence on the acceptance of the data and the scoring. °

® From 2026 onwards the other sensors will become also mandatory when
the resultant value exceeds a threshold which will be defined during the
monitoring phase.

6.3.7 All assessment criteria (AC) specified in the Far Side Sled Test
Protocol are calculated and compared between simulations and tests.

Table 7: List of analysed assessment criteria and lower performance limits
applied to decide for which of the assessment criteria the validation
criterion must be fulfilled.
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ACiimits Shown in Table 7 is calculated as defined in Equation 4 for each
criterion andmfor simulations and tests. The limits in the table are in line
with the lower performance limits of the Far Side Sled Test Protocol.
Equation 4
TAC“,“ = _“1(:19_91
ACiimie

y - ACsim
AC =
S AClimit

6.3.8 The ratio (7 ac) between the derived assessment criteria AC:estand the |3.18.6.3.8

ACiimit 2. B £0vt B](7 ac) > e =
| Bt AR SRR | 2 i

’]‘w'-?‘ACtest BT A S
5‘ 40 ¢ qliEer g
ae Ul EAR o

TACtest =
st AClimil

Tac T
= AClimit

3.18.6.3.9 $4*+ = = ik PR 3.18.6.3.8 3+ & 2 ' G| v ac AZ3E 50%

6.3.9 For any assessment criteria where the ratio 7 ac according to 6.3.8
exceeds 50%. l.e. the AC calculated from the sled test data exceeds 50%
of the limit specified in Table 7, the difference in ratios between
simulations and tests is calculated as defined in Equation 5.

Equation 5

if Tacy,, = 50%

dac = |Tacrest — Tacsiml

6.3.10 These deviations between the ratios must be < 30% for each
considered (based on the condition specified in 6.3.9) assessment criteria

to fulfil the validation criterion 2.
Validation Criterion 2 (Assessment Criteria): dac < 30%

2R T o B Ry T ACATE L T R T2 U
B 50% PRt B RS Rk 2 B e Bl A B o e 5N Bo
a3 5

if Tacpe = 50%

dac = |Tacrest — Tacsiml

T4

3.18.6.3.10 >+ * B % g (4945 3.18.6.3.945 T ifi* ) 2 ;=%

R o H O b2 B ehif £ % F<30% 0 1% RS EIEE 2 -
SRR 2 PR HFE) - dac <30%

19 This threshold is defined for the monitoring phase only and is planned to
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be reduced by 2026

7. RERUN SIMULATIONS WITH ADJUSTED BOUNDARY
CONDITIONS

7.1 Procedure

7.1.1 If the qualification of the simulation model was not successful after
uploading the tests data (not all validation criteria were fulfilled), Euro
NCAP will give permission for the VM to re-run simulations and re-
upload simulation data of the two validation load cases.In this case, the
VM can adjust only the following parameters to be closer in line with the
laboratory tests:

. Initial position of the dummy (node coordinates),

. Initial seat deflection (node coordinates of the seat covering foam,
wire mesh etc.),

. Initial belt positions (node coordinates of seatbelt including buckle),

. Load curve describing the crash pulse.

7.1.2 During the monitoring phase, the VM also has the possibility to upload
a third set of simulation results of the two validation load cases with
further changes. The changes shall be clearly documented and motivated
in a report. Only changes that cover unexpected deviations between the
test setup and simulations will be accepted. Other changes, which are not
related to boundary conditions and/or initial condition deviations between
simulations and tests (e.g. material properties, element formulations) will
not be accepted. Evidence from the test setup must be provided to justify

any change.
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8. VIRTUAL FAR SIDE OCCUPANT ASSESSMENTS
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8.1 Scoring Scheme

8.1.1 The scoring scheme within the monitoring phase is summarised in
Table 8 below, the final scoring in Table 9.

8.1.2 If the validation criteria are still not met for the third upload, or no or
incomplete simulation data is provided, the virtual assessment will be
considered as failed and the scores from the hardware far side sled tests
(before possible modifiers are applied) will be halved.

8.1.3 If the validation criteria and all quality criteria for the provided
complete simulation load cases are fulfilled, the full scores of the hardware
far side sled tests will be included in the rating.

. During the monitoring phase, the exact assessment criteria values
(i.e. injury criteria and head excursions) predicted in the virtual
testing load cases are not considered. The total far side sled score is
based only on the hardware far side sled result.

. After the monitoring phase, the scoring of the virtual load cases will
be aligned with the sled tests and based on the criteria and
performance limits. All virtual load cases will be equally considered
with 1/3 pt maximum for each of the 6 load cases coming from
virtual testing for the final score. The total far side sled score is
based on the hardware sled result and the sum of virtual results.

Table 8: Scoring for far side assessment based on sled tests and provided
virtual testing results during monitoring phase (2024-2025).
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APPENDIX I: OUTPUT DEFINITIONS & PROCESSING ON VTC
SERVER

1 REQUIREMENTS FOR CHANNEL OUTPUT FORMATS

1.1 Channel Codes

The following ISO MME Channel codes for the simulation outputs must be
used. Otherwise, the VTC server will not allow you to upload the
simulation files or misinterpret the provided results. The placeholders
indicated with “?”” must match the position of the driver seat (left or right)
and must be consistent between tests and simulations.

Table 10: required channels and corresponding ISO Codes for all virtual tests

GF$4t AT M%)

Table 11: Placeholder definitions for left and right-hand drive vehicles for
far side tests on driver’s side.

GFrsd * 7 W)

Tests can either performed on left- or right-hand drive vehicles, independent| # &

of the nomination. However, it must be consistent between simulations
and lab tests, if left or right-hand drive vehicles are used throughout the
procedure (no mix is allowed).

1.2 Header Requirements for MME FILE

Below is an example for a.mme file. The lines with examples must be filled|
in. The rest may remain empty (but needs to be in the file).

Table 12: Content of .mme file.
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3.18.9.1.1 #f:g 48

&g T 5'J%¥%ﬁi§} 412 ISOMME #g3 %45 - & B > VTC i#

JRE BT ngFr b BHGRANE R TR b2 B % o

e T Eaamibir e FaEREEE (2 RS+

Bl) — 3% 38 AR R fg2 B RdE - R o
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Gy 27 B4)
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1.3 Header requirements for each channel file
Below an example of a header for any channel files (e.g. .001, .100 file is
given). Only the lines with examples must be filled in. The rest can remain
empty. If the simulation results include a settling phase before t0, the “time
of first sample” has to be included (e.g. -0.2 for a 200 ms settling phase).
Test object number : 1
Name of the channel : e.g. Head x acceleration
Laboratory channel code :
Customer channel code :
Channel code : e.g. 11HEADOOOOWSACXO0
Unit : e.g. m/(s*s)
Reference system :
Pre-filter type :
Cut off frequency :
Channel amplitude class :
Sampling interval : 1E-4
Bit resolution :
Time of first sample : e.g. 0
Number of samples : e.g. 6200

GE$3 A7 B2 )

3.18.9.1.3 & BAE A% 2 R £

Tt E- A A% (5]40.001 & 100#%1‘)~1‘ﬂ“?§7’"‘°'§_

voo FHEE %

LAY TN SN RE T 3G Sallie ot

*t to & 7 8 % P £ (Settling phase) 0 Bl E & 45 T F B4k

AR (540 200ms 2 T FFEFEREH-02) -

(Diplz#4 2505 0 1

(2% g & - bilde Head x acceleration
Q)F P& FHARE K45

(4)% I A

(5)#:g *#5 @ |4 1IHEADOOOOWSACXO0
(6)E = : &4 m/(s*s)

UE SRR

(8)iEimit B

() 1 HE 5 -

(10)#F 3 tg B g %) -

(A1) Fig : 1E-4

(12) =~ j#iT R -

(13)7 Bk AR * Blde 0

(1) > #c ¥ 54 6200

2 DATAPROCESSING
. Read “sampling interval” from the individual channel file and
resample data to 10 kHz if needed (if 20 kHz are uploaded, every

second value is used)*?

3.18.9.2 #icdy a2

(1)?;%5"5‘? fﬁ‘*ﬁﬁﬁﬁ"& ¢ 2 r*ﬁ‘ﬁﬁ”rﬁu’ R I

Rlig * & g — B eh

1£’.>°
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12The sampling rate shall be reviewed based on the results received| R # F BB E B2 2527 % -0 v A 7 H A
in the monitoring phase. The downsampling is performed as the| %] % ISO %4 ﬁ;;}fi %2 10 kHz # & > 'ﬂﬁ“ ISO1 E p = if

reference data from ISO is available at 10 kHz and therefore the ISO
tool can be only validated for this sample rate for now

Filter all Channels with filter class according to TB 021. For the
unspecified channels in TB 021 (e.g. energies or displacement, no
filtering is applied).

Time of first sample* (t 0 MME) and sampling interval is read in

from channel file.

o If notincluded, t 0_MME is set to 0.
o If filled in: t 0 MME= ,, Time of first sample® / “sampling interval*

Remove data before t 0 MME
Calculate time of maximum y head excursion

Remove data after maximum y head excursion + 20% of time

o store "t_end_calc"

After test data has been uploaded:

Calculate ISO scores for all channels, which are listed in Section
6.3.2, Table 6.

Calculate weighting factors for all sensors where more than one axis
is measured.

Summarise the individual channels of one sensor to Ssensor

All injury criteria specified in the Far Side Sled Test Protocol are
calculated according to TB 021.

The head displacement of the test data is calculated from the

AT RERIEFRE -

(2) 1% B8 Euro NCAP H it 4 TB 021 2 jhik 5 sodbar4 Sy

7 o ¥ TB021 ;\;}H T2 AFE (Bldoie £ 243 )
PRI 5 4e it o
RUEMEthE P P "5 BHRAPFEF(C 0 MME) | 2 THER

Ie oyt

(A)VE+53 > B# t 0 MMEX 5 0

B)E$1#EB P tOMME= "TH BHAmERF [ THRER
M e

(4)# % t 0 MME 2 i sffcd «

(G- EFRy S bkt BB R

(6) # “,f Bty R ER20%Z S hdkdy 0 TR L
"t end calc" -
ERAES = S A

(1) ¥ 3.18.6.3.2 % 6 #7572 %75 i if 1SO 4~ # o

(44175 PIE PhBATIE - fh2 BRI B H B E F T o

()R- pl B2 5 g i 5 H — B P B (Ssensor) °

(4) % B Euro NCAP Hjtrid 48 TB 021 2+ 5 T =8> ki

Hmnd | ¢ 42 5t) T RE o

G)RlEEIE 2 BN EH 4d BFNE P F2Z R LG R
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measured accelerations and rotational velocities of the head CoG.
To consider the distance between the head CoG, an offset of 80 mm
is added for the max. head excursion calculation for the simulations
and the tests.

All data is used as provided and rounded only at the very last steps. A

minimum of 8 digits has to be provided for each channel.

FEA R LY REEINE w2 e Bt E NIRRT R
BAFENMAESE T A80mMm BB E -

i B Rtk e A WA I T T ~ o
5 B HED O 8 o ondie o
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Virtual vehicle model ready for use in virtual
testing at VM B

'

2. Simulation by VM

1. Virtual World SID Model
fuffiling qualfication criteria

\Valid

ion load
cases

VT load cases

.

Upload simulation results
to VTC Server

'

No

Data complete and quality
criteria fufilled?

3. Sledtests of validation load 6. Assessment of VT
cases load cases

.

Upload sledtest results
to VTC Server

v

4. Validation of vehicie model
(Comparison of sled tests with
simulations)

L 3

v

5. Simulation of load cases with
djusted boundary conditions

VT assessment not
considered for rating

Figure 1: Overview of VTC Process
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Table 1: Documentation of initial position of the WSID in simulations and sled tests.

Simulation Models Lab Sled Tests
Left Right Non-Struck Side
Head CoG X Y z X Y z X Y z
Shoulder crew
Arm tip
H-Point
Knee
Ankle
Simulation Models Lab Sled tests
Neck bracket edge front X Y Z X Y Z

Neck bracket edge rear

Head tilt angle

Chest tilt angle

Pelvic tilt angle

Femur tilt angle
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Table 2: Documentation of seat and belt adjustment in simulations and sled test.

Simulation Models

Lab Sled test

Left Right

Left

Right

Y Z X Y z

Y

Y Z

Headrest stay hole

Striker hole

Seatback angle

Seatbelt routing (measured on sternum)
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Table 3: Validation load cases.

Pulse Impact Seat Seat Subtype of the Virtual Testing Virtual Testing reference ID
angle position X | position z test reference ID for for Simulations
Hardware Tests
Pole 75° x-ref z-ref Pole 75 °° FS Pole 75 x-ref z- FS Pole 75 x-ref z-
ref 50M_Test 1 ref 50M_Sim_1
FS_Pole_75 x-ref z-
ref 50M_Sim_3
AE-MDB 75° x-ref z-ref AE-MDB 75° FS_AEMDB_75_x- FS_AEMDB_75_x
ref_z-ref 50M_Test_ -ref_z-ref 50M_Sim_1
FS_AEMDB_75_x
-ref_z-ref 50M_Sim_3
(TNCAP i~ ¥ %)
3 RFEL TR b
% fhF BELR (AW | BHEE | RIFEIEL | RWREHR2Z BEPR | B2 BERIEETID
X Z #%271D
[l = 75° x-ref z-ref Pole 75% | FS_Pole 75 x-ref z- FS_Pole 75 x-ref z-
# (Pole) ref 50M_Test_1 ref 50M_Sim_1

FS Pole 75 x-ref z-
ref 50M Sim 3
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% e BEFLR | BHCE | BHFCE | RREIHI | RUERZEHR | HERZ EERFESFTID
X z #%41D
> R F 75" x-ref z-ref AE-MDB 75 | FS_AEMDB _75 x- FS_AEMDB 75 x
(AE-MDB) )i ref z-ref 50M_Test -ref _z-ref 50M_Sim_1
FS_AEMDB 75 x
-ref_z-ref 50M_Sim_3
(Euro NCAP =)
Table 4: Virtual Testing Load cases.
Pulse Impact Seat Seat Subtype of the test Virtual Testing
angle position X | position x reference 1D for
Simulations:
Pole 75° x-ref@z- Z- high Pole 75 degree(Z- high) FS_Pole_75 x-ref z-
high high_50M_Sim_1
Pole 90° x-ref z-ref Pole 90 degree FS_Pole 90 x-ref z-
ref 50M_Sim_1
AE-MDB 60° x-ref z-ref AE-MDB 60 degree FS_AEMDB_60_x-
ref_z-ref 50M_S
AE-MDB 75° x-ref@z- z-high AE-MDB 75 degree (z-high) FS_AEMDB_75 x-
high ref_z-high_ 50M_Sim_1
AE-MDB 90° x-ref z-ref AE-MDB 90 degree FS_AEMDB_90 x-
ref_z-ref 50M_Sim
AE-MDB 90° x-ref@z- z-high AE-MDB 90 degree (z-high) FS_AEMDB_90_x-
high ref_z-high 50M_Sim_1
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240 BRRIEG §5 0

% e RELR | AWEEX | ABEZ RIEE S M) B2 m iR 5
ID:
[ ety = 75° x-ref@z- Z- high Pole 752 FS Pole 75 x-ref z-
"E high (Z- high) high 50M_Sim_1
[ ey = 2 90° x-ref z-ref Pole 90 & FS_Pole 90 x-ref z-
Fik' o ref 50M_Sim 1
] & #F 60 x-ref z-ref AE-MDB 604 FS_AEMDB 60 x-ref z-
ref 50M_S
> 3 ¥ 75° x-ref@z- z-high AE-MDB 75 & (z-high) | FS_AEMDB_75 x-ref z-
high high_ 50M_Sim_1
] > R #F 90° x-ref z-ref AE-MDB 90 & FS_AEMDB 90 x-ref z-
ref 50M_Sim
B> 4 90° x-ref@z- z-high AE-MDB 90 & (z-high) | FS_AEMDB_90 x-ref z-
high high_ 50M_Sim_1
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Side_view Frontal with focus on center console Top view

Section cut {for better visualisation of
lumbar spine kienmatics)

Figure 2: Video views for animated simulation results.
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Table 5: Required output channels for each simulation load case.

Location Parameter AXis

Head CoG accelerometer Global coordinates X, Y, Z

Angular velocities X, Y, Z

Velocities X, Y, Z

Accelerations X, Y, Z

Upper neck loadcell Forces X, Y, Z

Moments X, Y, Z

Upper neck loadcell Forces X, Y, Z

Moments XY,z

Spine — T4 accelerometer Global coordinates X, Y, Z

Accelerations X, Y, Z

\elocities X, Y, Z

Spine — T12 accelerometer Global coordinates X, Y, Z

Accelerations X, Y, Z

Velocities X, Y, Z

Lumbar spine loadcell Forces X, Y, Z

Moments X, Y, Z

Shoulder joint Forces X, Y, Z
Shoulder — rib facing centre console lateral displacement 1D
Thorax - Upper rib facing centre console lateral displacement 1D
Thorax - Mid rib facing centre console lateral displacement 1D
Thorax - Lower rib facing centre console lateral displacement 1D
Abdomen — Upper rib facing centre console lateral displacement 1D
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Location Parameter AXis

Abdomen — Lower rib facing centre console lateral displacement 1D
Pelvis accelerometer Global coordinates X, Y, Z
Velocities X, Y, Z
Accelerations X, Y, Z

Pubic Symphysis Loadcell Force 1D
B-Pillar (non-struck side) Global coordinates X, Y, Z
Global velocities X, Y, Z
Acceleration X, Y, Z

Lap Belt (B6) Forc 1D

Shoulder Belt (B3) Forc 1D
Contact Dummy — Centre Console Forc X, Y, Z
Contact Dummy — Seat Forc X, Y, Z
Contact Dummy — Seatbelt Forc X, Y, Z
Contact Dummy — Airbag® Forc X, Y, Z

Total Setup

Global Kinetic Energy

Global Internal Energy

Global Hourglass Energy

Global External Work

Total Energy

Added Mass (absolute)

Dummy

Kinetic Energy

Internal Energy

Hourglass Energy

Added Mass (absolute)
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Location Parameter AXis

Driver Seat Kinetic Energy -

Internal Energy -

Hourglass Energy -
Added Mass (absolute) -
Sled’ Kinetic Energy -

Internal Energy -

Hourglass Energy -
Added Mass (absolute) -
Centre Console Kinetic Energy

Internal Energy

Hourglass Energy
Added Mass (absolute)
Airbag® Kinetic Energy

Internal Energy

Hourglass Energy

Total number of requested channels: 115

6 If present. Otherwise, these channels do not have to be shared.

" The vehicle environment (if present, model of the sled + Body in white without the seat, centre console and airbag)
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Table 6: List of channels for which 1SO scores are calculated/summarised per sensor location.

(corrected)

Sensor Axis Mandatory in Monitoring Phase
(2024-2025)
Head CoG Angular velocities XY, Z Yes
Head CoG Accelerations XY, Z No
Head CoG Accelerations derived from XY, Z No
velocities (for simulations)
Upper neck Forces X, Y, Z No
Upper neck Moments X, Y, Z No
Lower neck Forces X, Y, Z No
Lower neck Moments X, Y, Z No
Spine — T4 Accelerations X, Y, Z Yes
Spine — T12 Accelerations X, Y, Z Yes
Pelvis accelerations X, Y, Z Yes
Lumbar spine loadcell Forces X, Y, Z No
Lumbar spine loadcell Moments XY, Z No
Shoulder joint Forces XY, Z No
Shoulder — rib Displacement (corrected) | 1D No
Thorax - Upper rib Displacement 1D No
(corrected)
Thorax - Mid rib Displacement 1D No
(corrected)
Thorax - Lower rib Displacement 1D No
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Abdomen — Upper rib Displacement

(corrected)

1D

No

Abdomen — Lower rib Displacement

(corrected)

1D

No

Pubic Symphysis Loadcell Forces

1D

No

B-Pillar (non-struck side) Accelerations

X, ¥z

Yes

Lap Belt (B6) Force

1D

No

Shoulder Belt (B3) Force

1D

Yes
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Table 7: List of analysed assessment criteria and lower performance limits applied to decide for which of the assessment criteria the validation criterion must be
fulfilled.

Assessment criterion Limit

AC ACiimit

HIC15 700

a3ms 80g

Upper Neck Fz 3.74 kN

Upper Neck MxOC 248 Nm

Upper Neck MyOC 50 Nm

Lower Neck Fz 3.74 kN

Lower Neck Mx(base of neck) 248 Nm

Lower Neck My(base of neck) Monitored only

Chest compression 50 mm

Abdomen compression 65 mm

Pubic Symphysis Force 2.8 kKN

Lumbar Fy 2 kN

Lumbar Fz 3.5kN

Lumbar Mx 120 Nm

Head excursion Lateral distance between original head CoG and orange
line — 80 mm
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ERER LFE
AC ACiimit
HICis 700
a3ms 80g
TR F 3.74 kN
+ FE¥ MxOC 248 Nm
1§ MyOC 50 Nm
TR R 3.74 KN
TEEE8 My (SERRAAE ) 248 Nm
T My (SERRA ) T
MR GEE 50 mm
VR GEE 65 mm
B 75 £ 4 2.8kN
i1 Fy 2 kN
T1g F; 3.5 kN
11 My 120 Nm
Ef 28 ik A3 R4 Sp 3N E < 22 4 S 2§ §E4E - 80 mm
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Table 8: Scoring for far side assessment based on sled tests and provided virtual testing results during monitoring phase (2024-2025).

Max. scores from farside hardware sled

tests based on performance limits (without

Scale Factor

Max. farside scores

considered for rating

for the monitoring phase are fulfilled for both validation

load cases

penaty)
No simulation data is uploaded to VTC server 4 0.5 2
Uploaded data is incomplete or not accepted: 4 0.5 2
. Not all quality criteria of simulations are fulfilled,
. Not all requested load cases are uploaded
Validation criteria are not fulfilled for the validation load 4 0.5 2
cases (even after boundary condition adjustment)
Data sets are complete and all validation criteria required 4 1 4
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Table 10: required channels and corresponding 1SO Codes for all virtual tests

Location

Parameter

AXis

ISO Code

Head CoG accelerometer

Global coordinates

X

1?HEADO000WSDCX0

y

1?HEADO000OWSDCYO0

1?HEADO000WSDCZ0

Angular velocities

1?HEADOOOOWSAV X0

1?HEADOOOOWSAVYO0

NI [ X

1?HEADOO0OWSAVZ0

Accelerations

x

1?HEADOOOOWSACX0

1?HEADOOOOWSACYO0

1?HEADOO0OWSACZ0

Velocities

1?HEADOO0OWSVEXO0

1?HEADOOOOWSVEYO

N

1?HEADOOO0OWSVEZ0

Upper neck load cell

Forces

1?NECKUPOOWSFOX0

1?NECKUPOOWSFOYO0

NI [ X

1?NECKUPOOWSFOZ0

Moments

1?NECKUPOOWSMOX0

1?NECKUPOOWSMOYO0

N I [ X

1?NECKUPOO0WSMOZ0

Lower neck load cell

Forces

x

1?NECKLO00WSFOX0

1?NECKLOO00OWSFOYO0

1?NECKLO00WSFOZ0

Moments

1?NECKUPOO0WSMOXO0

211




Location

Parameter

AXis

ISO Code

1?NECKUPOOWSMOYO0

1?NECKUPOOWSMOZ0

Spine — T4 accelerometer

Global coordinates

1?THSP040000DCX0

1?THSP040000DCY0

NI [ X

1?THSP040000DCZ0

Accelerations

x

1?THSP0400WSACX0

1?THSPO0400WSACYO

1?THSP0400WSACZ0

Velocities

1?THSP0400WSVEX0

1?THSP0400WSVEYO0

N

1?THSP0400WSVEZ0

Spine — T12 accelerometer

Global coordinates

1?THSP120000DCX0

1?THSP120000DCY0

NI [ X

1?THSP120000DCZ0

Accelerations

1?7THSP1200WSACX0

1?7THSP1200WSACYO0

NI [ X

1?7THSP1200WSACZ0

Velocities

x

1?THSP1200WSVEXO0

1?THSP1200WSVEY0

1?THSP1200WSVEZ0

Lumbar spine load cell

Forces

1?LUSPO000WSFOX0

1?LUSPO00O0WSFOYO

1?LUSPO000WSFOZ0

Moments

1?LUSPO000WSMOX0
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Location Parameter Axis | 1ISO Code
y | 1?LUSP0000WSMOYO0
z | 1?LUSPO00OWSMOZ0
Shoulder join Forces X 1?SHLD??00WSFOX0
y | 1?SHLD??00WSFOY0
z | 1?SHLD??00WSFOZ0
Shoulder — rib Compression corrected ID | 1?SHRI??00WSDS00
Thorax - Upper rib Compression corrected ID | 1?TRRI??01WSDS00
Thorax - Mid rib Compression corrected ID | 1?TRRI??02WSDS00
Thorax - Lower rib Compression corrected ID | 1?TRRI??03WSDS00
Abdomen — Upper rib Compression corrected ID | 1?ABRI??01WSDS00
Abdomen — Lower rib Compression corrected ID | 1?ABRI??02WSDS00
Pelvis accelerometer Global coordinates X 1?PELV0000WSDCXO0
y | 1?PELV0O000WSDCYO0
z | 1?PELV0000WSDCZ0
Accelerations X 1?PELV0O000WSACXO0
y | 1?PELVOO0OWSACYO0
z | 1?PELV0000WSACZ0
\elocities X 1?PELVO0000WSVEXO0
1?PELVO000WSVEYO0
z 1?PELVO000WSVEZO
Pubic Symphysis Loadcell Force y 1?PUBC0000WSFOY0
B-Pillar (non-struck side) Global coordinates X | 1?BPILLO0000DCX0
y 1?BPILLO0000DCY0
z | 1?BPILLO0000DCZ0
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Location

Parameter

AXis

ISO Code

Global velocities

1?BPILLOO000VEXO0

1?BPILLOOOC0OVEYO

1?BPILLOO000VEZ0

Accelerations

1?BPILLOO000ACX0

1?BPILLOO000ACY0

1?BPILLO0O000ACZ0

Lap Belt (B6)

Force

1?SEBEO0003B6FO00

Shoulder Belt (B3)

Force

1?SEBEO003B3FO00

Contact Dummy — Centre
Console

Force

1?CECO00000WSFOXO0

1?CECO00000WSFOYO0

N

1?CECO00000WSFOZ0

Contact Dummy — Seat

Force

1?SEAT0000WSFOX0

1?SEAT0000WSFOY0

N | | X

1?SEAT0000WSFOZ0

Contact Dummy — Seatbelt

Force

1?SEBEOOOOWSFOX0

1?SEBEOOOOWSFOYO0

N | | X

1?SEBEO0OOWSFOZ0

Contact Dummy — Airbag!

Force

x

1?ARBGO0000WSFOX0

1?ARBGO0000WSFOY0

1?ARBGO0000WSFOZ0

Total Setup

Global Kinetic Energy

O00EKINSUOOOOENOO

Global Internal Energy

OOEINTSUOOOOENOO

Global Hourglass Energy

00OEHOUSUOOOOENOO0
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Location Parameter Axis | 1ISO Code
Global External Work - 00EXWOSUOOO0OENOO
Added Mass (absolute) - 00MINCSU00000000
Total Energy - OOETOTSUOOOOENOQO
Dummy Kinetic Energy - 1?EKINSUOOWSENO0O0
Internal Energy - 1?EINTSUOOWSENOO
Hourglass Energy - 1?EHOUSUOOWSENOO
Added Mass (absolute) - 1?MINCSUOOWSMAOQ0
Driver Seat Kinetic Energy - 1AEKINSUOOOOENOQO
Internal Energy - 1AEINTSUOOOOENOOQ
Hourglass Energy - 1AEHOUSUOOOOENOO
Added Mass (absolute) - 1AMINCSUOO00MAOQ0
Sled’ Kinetic Energy - SOEKINSUOOOOENOO
Internal Energy - SOEINTSUOOOOENOO
Hourglass Energy - SOEHOUSUOOOOENOO
Added Mass (absolute) - SOMINCSUO000MAQO0
Centre Console Kinetic Energy - 10EKINSUOO01ENOO
Internal Energy - 10EINTSUOOO01ENOO
Hourglass Energy - 10EHOUSUO0001ENO0
Added Mass (absolute) - 10MINCSU0001MAOQ0
Airbag® Kinetic Energy - 10EKINSUO002ENOQ0
Internal Energy - 10EINTSUOQ02ENOO
Hourglass Energy - 10EHOUSUO0002ENO0
Total number of requested channels: 115

11 1f present. Otherwise, these channels do not have to be shared
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(TNCAP 5 < ¥ %)

[l s

e

ISO Code

FRRNE e R > EE 1?HEADO00OWSDCX0

1?HEADO00OWSDCYO0

1?HEADO000OWSDCZ0

1?HEADOOOOWSAV X0

1?HEADOOOOWSAVYO0

1?HEADOOOOWSAVZ0

1?HEADOOOOWSACXO0

2
=

1?HEADOOOOWSACYO0

1?HEADOOOOWSACZ0

1?HEADOOOOWSVEXO

1?HEADOOOOWSVEYO

1?HEADOOOOWSVEZ0

\ﬂ-
H3l
B
T4
Py
El
[N
ik
s
| 8

1?NECKUPOOWSFOXO0

1?NECKUPOOWSFOYO0

1?NECKUPOOWSFOZ0

.
i

1?NECKUPOOWSMOXO0

1?NECKUPOOWSMOYO0

1?NECKUPOOWSMOZ0

1?NECKLO00WSFOXO0

43l
=4
i\q
=
a1
[
kA
-
&

1?NECKLO00WSFOYO0

1?NECKLO00WSFOZ0

(=i
o
X |INC[I X [INC I [IX[ING [ [IX[ING I [IX[ING I [ [ING I [N [ ||

1?NECKUPOOWSMOX0
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ISO Code

1?NECKUPOOWSMOYO0

1?NECKUPOOWSMOZ0

P - T4 s R

1?THSP040000DCX0

1?THSP040000DCY0

1?THSP040000DCZ0

1?THSPO400WSACX0

1?THSPO400WSACYO

1?THSPO400WSACZ0

1?THSP0O400WSVEXO0

1?THSPO400WSVEYO0

1?THSPO400WSVEZ0

4 - T12 4ei B 3

1?THSP120000DCX0

1?THSP120000DCY0

1?THSP120000DCZ0

1?THSP1200WSACXO0

1?7THSP1200WSACYO

1?THSP1200WSACZ0

1?7THSP1200WSVEXO0

1?7THSP1200WSVEYO0

1?THSP1200WSVEZ0

A A

[

2>1

1?1 USPO00OWSFOX0

1?1 USPO00OWSFOYO0

1?1 USPO00OWSFOZ0

.
5

X [INC I [ [ING 11X [ING I [IX[ING [ [IX[INC I [IX[ING I (I[N i< |1 |ING < |8

1?71 USPO00OWSMOXO0
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3
Bir (A& FR]) 2R A 1?BPILLO0000DCX0

1?BPILLO0000DCYO0

¥ S # | ISO Code
y | 12LUSP0000WSMOY0
z | 12LUSP0000WSMOZ0
K INEE & 4 X | 12SHLD??00WSFOX0
y | 12SHLD??00WSFOY0
z | 1?SHLD??00WSFOZ0
LR B A ID | 1?SHRI??200WSDS00
89 3R- 1 B A ID | 1?TRRI??201WSDS00
AR § B 4t ID | 1?TRRI??202WSDS00
9g2R-T 34 B 4t ID | 1?TRRI??203WSDS00
K- S f B 4t ID | 1?2ABRI??201WSDS00
PLER-T g B 4t ID | 1?2ABRI?202WSDS00
i B R AR x | 1?PELV0000WSDCXO0
y | 1?PELV0000WSDCYO0
z | 1?PELV0000WSDCZ0
boiE B X | 1?PELVO000WSACXO0
y | 1?2PELV0O000WSACYO
z | 1?PELV0O000WSACZ0
iR X | 1?PELV0O000WSVEXO0
y | 1?PELV0000WSVEYO0
z | 1?PELVO000WSVEZ0
Bk % 4 jEE 2t y | 12PUBC0000WSFOY0
X
y
Z

1?BPILLO0000DCZ0
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E

i
N
gk

ISO Code

g
o
(=
W

1?BPILLO0O000VEXO

1?BPILLOOO0OVEYO

1?BPILLO0O000VEZ0

1?BPILLOOO000ACX0

1?BPILLOO000ACYO

1?BPILLO0000ACZ0

8% > 4 (B6) 1?SEBE0003B6FO00

A 3R% >4 (B3) 1?SEBE0003B3FO00

Y 1?CEC00000WSFOX0

1?CECO00000WSFOYO0

1?CECO00000WSFOZ0

i 1Y - A 12SEAT0000WSFOX0

| e

1?SEAT0000WSFOYO0

1?SEAT0000WSFOZ0

1?SEBEOOOOWSFOXO0

1?SEBEOOOOWSFOYO0

1?SEBEOOOOWSFOZ0

1?ARBGO000WSFOX0

1?ARBGO000WSFOYO0

1?ARBGO000WSFOZ0

[~ (=]l
T N e N e e R e R N R N S SR B LR R G R ::

00EKINSUOOOOENOOQ

b - | OOEINTSUOOOOENOO

i i & - | 00EHOUSUOOOOENOO

)
EEaldn LE8 - | DDEXWOSUO000ENOO
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B ¥ #h | ISO Code
AR (F¥E) - | 0OMINCSU00000000
LN - | OOETOTSUOO00ENOO
A B i - | 12EKINSUOOWSENOO
i - | 12EINTSUOOWSENOO
VA B - | 12EHOUSUO00WSENOO
A EE (G¥E) - | 12MINCSUOOWSMAOQ0
o d B it - |ATHEFE (B¥E)
moi - | SOEINTSUOO00ENOO
R AT - | SOEHOUSUOO0OENOO
FMHMETE (GHE) - | SOMINCSU0000MAQ0
e it - | 10EKINSU0001ENOQO
m i - | 10EINTSU0001ENOQO
ViR R - | 10EHOUSU0001EN00
AMHEE (BHE) - | 10MINCSU0001MA00
e B i - | 10EKINSU0002ENOQO
EEE 1 r it - | 10EINTSU0002ENOQO
£ 3 R T - | 10EHOUSU0002ENOQ0
RTINS 115
Firilry A REMTFE O RFRE-FR BT AZIAPMAE -
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Table 11: Placeholder definitions for left and right-hand drive vehicles for far side tests on driver’s side.

Left-hand drive vehicle

Right-hand drive vehicle

2 for  dummy
1?HEADO00OOWSDCXO0

sensors  e.g.

1
e.g. 11HEADOOOOWSDCX0

3
e.g. 13HEADOOOOWSDCX0

7t and 8™ digit e.g.
1?SHRI??00WSDS00

RI
e.g. 11SHRIRIOOWSDS00

LE
e.g. 13SHRILEOOWSDS00

2" digit for B-Pillar accelerometere.qg.
1?BPILLO0000ACX0

4
e.g. 14BPILLOOO00ACXO0

6
e.g. 16BPILLOO000ACX0

(TNCAP £ < ¥ %)

2100 2 K@K fprdap

S A R LA e

T

ABRRIEY 2 mH
4 1?HEADO00OWSDCXO0

= l"“
[}

)4 1I3HEADOOOOWSDCXO0

5 7% % 8 ~#kF
&4 1?2SHRI1??200WSDS00

)4 IIHEADOOOOWSDCXO0
RI

2.

x4 11SHRIRI0O0WSDS00

LE
)4 13SHRILEOOWSDS00

B tr4vig B3t 2 8 F
)4 1?BPILLOOO00ACX0

[

)4 14BPILLOO000ACX0

6

)4 16BPILLOO000ACX0
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Table 12: Content of .mme file.

Item Header Remarks
Data format edition 116

number

Laboratory name : <lab name>

Customer name : TNCAP

Customer test ref.

number

: <test number>

Full file name (Reference-ExtensionRun)

Customer project ref. number

. <test series number>

4 digits number

Title

: Euro NCAP <year of test>

Timestamp ! <date> <time>
Type of the test : Side Impact see table in TB 021
Subtype of the test : <subtype of the test> See Table 3 & 4 e.g. Pole 75 degree

Virtual Testing reference ID:

: <Virtual Testing reference ID>

Identifier according to Table 3&4
e.g. FS_Pole_75 x-ref_zref 50M_Test 1

Euro NCAP Validation Test

Reference Number

. <FS reference number
provided by Euro NCAP>

Only included in hardware tests used for
validation of virtual tests. Empty for

simulations.

Regulation

: <test protocol version>

Date of the test

: <date>

Date of hardware test or when

simulation was executed

Name of test object 1 :

: <make and model>

Ref. number of test object 1

> <VIN number>

Velocity test object 1
lon.

: <VUT longitudinal velocity>

Desired (scenario) velocity
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Item

Header

Remarks

Velocity test object 1 lat

1 <VUT lateral velocity>

Desired (scenario) velocity

Mass test object 1 1 <VUT mass>

Driver position object 1 1 <1/3> LHD=1, RHD=3
Impact side test object 1 ! <LE, RI> LHD=RI, RHD=LE
Type of data source : <type> Simulation or Hardware

Additional mandatory lines for Virtual Tests:

Dummy Simulation

Model Specification

: <dummy simulation model
type> <name>

<version> (<supplier>)

e.g. WSID 50 M v3.4.1.

(Humanetics)

Reference to Dummy Model
Qualification Documentation

: <name of pdf>.pdf

Document name e.g. WSIDv3_2022-11-
03.pdf

Solver Name

: <FE software name>

e.g. LS-Dyna

Solver Version

: <FE software solver version>

e.g. Is-dyna_mpp_s R9 3 1 x64_
centos65_ifort131_sse2_openmpil83

Solver Precision

: <Solver precision>

SP or DP

Platform Name

: <name of platform on which

simulations have been run>

e.g. centos78_openmpi2.1.3

Number of CPUs

:<cores X CPUs>

e.g. 2x32

Time step setting

<min. time step size in seconds>

e.g. min. time step 1-e7 s

Contact Type between dummy and

seat

:<contact documentation>

S2S SOFT2 nu=0.2

Contact Type between dummy and

seatbelt

:<contact documentation>

S2S SOFT2 nu=0

Number of contacts used in the

overall simulation setup

: <total number of contacts>

e.g. 10

223




Item

Header

Remarks

Number of elements

: <total number of contacts>

e.g. 20000

Mass of total setup (used for

quality checks)

: <total mass in kg>

Fill inin kg e.g. 1500

Mass of dummy in kg

: <total mass in kg>

Fillininkge.g. 75

Mass of seat in kg

: <total mass in kg>

Fill inin kg e.g. 50

Mass of sled in kg

: <total mass in kg>

Fill in in kg e.g. 500

Mass of centre console in kg

: <total mass in kg>

Fill in in kg e.g. 500

Distance between head CoG and
green line

: <distance in meters>

Fill in in meters e.g. 0.2.

Distance between head CoG and
yellow line

: <distance in meters>

Fill in in meters e.g. 0.3.

Distance between head CoG and
orange line

: <distance in meters>

Fill in in meters e.g. 0.4.

Distance between head CoG and

red line

: <distance in meters>

Fill in in meters e.g. 0.5.

(TNCAP £+ & %)
£ 11 mme#HEpP %

EE
:1.6

<Pk E LA

LS LA : TNCAP
T ks 5L e D <ERER nh> AERE R (ST - -
%o Bk R e D <R L s> = BB
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