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PREFACE
During test preparation, vehicle manufacturers are encouraged to liaise with ANCAP and to 
observe the way the vehicle is set up for testing.  Where a vehicle manufacturer feels that a 
particular aspect should be altered, they should raise this with the ANCAP assessor present at 
WKH�WHVW��RU�LQ�ZULWLQJ�WR�WKH�$1&$3�&KLHI�([HFXWLYH�2ႈFHU�LI�QR�DVVHVVRU�LV�SUHVHQW���$1&$3�
will consider the matter and at their sole discretion give direction to the test facility. 

Vehicle manufacturers warrant not to, whether directly or indirectly, interfere with testing and 
DUH�IRUELGGHQ�IURP�PDNLQJ�FKDQJHV�WR�DQ\�DVSHFW�WKDW�PD\�LQÀXHQFH�WKH�WHVW��LQFOXGLQJ�EXW�QRW�
limited to dummy positioning, vehicle setting, laboratory environment etc. 

Illustrations in this protocol are reproduced from Euro NCAP publications, and therefore show 
Euro NCAP markings on left-hand-drive vehicles.  Where relevant, the layouts depicted should 
be adapted to right-hand-drive application.

VERSION

VERSION PUBLISHED DETAILS

8.0.1 July 2017 First ANCAP version of protocol

8.0.2 November 2017

8.0.3 February 2019

9.0.1 April 2019

9.1 July 2019

9.1.1 No ANCAP version

9.1.2 July 2020

9.1.2.1 November 2020 Correction to table – cl 5.1.1.1 – Application of 3ms resultant acceleration criterion

9.1.3 February 2022

Corrected table s3.1.6.2
&ODUL¿HG�KHDG�]RQH�IRU�DLUEDJ�DVVHVVPHQW�DQG�VHDW�SRVLWLRQ�IRU�)RUZDUG�([FXUVLRQ�
test s4.2.1
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9.2 March 2022 New protocol version for 2023 implementation

9.2.1 January 2023 Corrected times for Passenger Neck Shear limits (3.1.6.2)

DISCLAIMER
ANCAP has taken all reasonable care to ensure that the information published in this protocol 
LV�DFFXUDWH�DQG�UHÀHFWV�WKH�FXUUHQW�WHFKQLFDO�GHFLVLRQV�WDNHQ�E\�WKH�RUJDQLVDWLRQ���,Q�WKH�HYHQW�
this protocol contains an error or inaccuracy, ANCAP reserves the right to make corrections and 
GHWHUPLQH�WKH�DVVHVVPHQW�DQG�VXEVHTXHQW�UHVXOW�RI�WKH�DႇHFWHG�UHTXLUHPHQW�V��
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reproduced materials and notice is given that the copying is by permission of ANCAP.  To 
disseminate otherwise or to republish will be considered a breach of intellectual property rights.
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1 INTRODUCTION  

The fROORZiQg SURWRcRO deaOV ZiWh Whe aVVeVVPeQWV Pade iQ Whe aUea Rf AdXOW OccXSaQW 
PURWecWiRQ, iQ SaUWicXOaU iQ Whe fURQWaO PRbiOe SURgUeVViYe defRUPabOe baUUieU (MPDB) 
aQd fXOO ZidWh iPSacW WeVWV, Whe Vide iPSacW baUUieU WeVW, Whe SROe WeVW, faU Vide, ZhiSOaVh 
WeVWV aQd UeVcXe.  

2 METHOD OF ASSESSMENT 

The VWaUWiQg SRiQW fRU Whe aVVeVVPeQW Rf adXOW RccXSaQW SURWecWiRQ iV Whe dXPP\ 
UeVSRQVe daWa UecRUded iQ Whe diffeUeQW WeVW cRQfigXUaWiRQV. AOO cUiWeUia XVed aUe 
caOcXOaWed accRUdiQg WR TechQicaO BXOOeWiQ 21. IQiWiaOO\, each UeOeYaQW bRd\ aUea iV giYeQ 
a VcRUe baVed RQ Whe PeaVXUed dXPP\ SaUaPeWeUV. TheVe VcRUeV caQ be adjXVWed 
afWeU Whe WeVW baVed RQ VXSSOePeQWaU\ UeTXiUePeQWV. E.g. fRU fURQWaO iPSacW, 
cRQVideUaWiRQ iV giYeQ WR ZheWheU Whe RUigiQaO VcRUe VhRXOd be adjXVWed WR UefOecW 
RccXSaQW NiQePaWicV RU VeQViWiYiW\ WR VPaOO chaQgeV iQ cRQWacW ORcaWiRQ, Zhich PighW 
iQfOXeQce Whe SURWecWiRQ Rf diffeUeQW Vi]ed RccXSaQWV iQ diffeUeQW VeaWiQg SRViWiRQV. The 
aVVeVVPeQW aOVR cRQVideUV Whe VWUXcWXUaO SeUfRUPaQce Rf Whe caU b\ WaNiQg accRXQW Rf 
VXch aVSecWV aV VWeeUiQg ZheeO diVSOacePeQW, SedaO PRYePeQW, fRRW ZeOO diVWRUWiRQ 
aQd diVSOacePeQW Rf Whe A SiOOaU. The adjXVWPeQWV (RU PRdifieUV) baVed RQ bRWh 
iQVSecWiRQ aQd geRPeWUicaO cRQVideUaWiRQV aUe aSSOied WR Whe bRd\ aUea aVVeVVPeQWV 
WR Zhich Whe\ aUe PRVW UeOeYaQW.  

FRU fURQWaO MPDB iPSacW, Whe VcRUe fRU each bRd\ aUea iV baVed RQ Whe dUiYeU daWa, 
XQOeVV SaUW Rf Whe SaVVeQgeU faUed OeVV ZeOO. IW iV VWaWed WhaW Whe jXdgePeQW UeOaWeV 
SUiPaUiO\ WR Whe dUiYeU. FRU fURQWaO fXOO ZidWh, Whe VcRUe iV baVed RQ dUiYeU aQd UeaU 
SaVVeQgeU.  Side iPSacW aQd SROe iPSacW UeVXOWV UeOaWe WR Whe VWUXcN-Vide RccXSaQW 
RQO\, ZhiOe WhiSOaVh UeVXOWV cRYeU fURQW aQd UeaU RccXSaQWV. NR aWWePSW iV Pade WR UaWe 
Whe UiVN Rf Oife-WhUeaWeQiQg iQjXU\ aQ\ diffeUeQWO\ fURP Whe UiVN Rf diVabOiQg iQjXU\. 
SiPiOaUO\, QR aWWePSW iV Pade WR UaWe Whe UiVN Rf Whe PRUe VeUiRXV bXW OeVV fUeTXeQW iQjXU\ 
aQ\ diffeUeQWO\ fURP Whe UiVN Rf OeVV VeUiRXV bXW PRUe fUeTXeQW iQjXU\. CaUe haV beeQ 
WaNeQ WR WU\ WR aYRid eQcRXUagiQg PaQXfacWXUeUV fURP cRQceQWUaWiQg WheiU aWWeQWiRQ RQ 
aUeaV Zhich ZRXOd SURYide OiWWOe beQefiW iQ accideQWV.   

FURP Whe iQfRUPaWiRQ cROOecWed iQ Whe fiYe WeVW VceQaUiRV, iQdiYidXaO WeVW VcRUeV aUe 
cRPSXWed fRU Whe fURQWaO WeVWV, Vide aQd SROe iPSacW aQd ZhiSOaVh SURWecWiRQ. The 
adjXVWed VcRUe fRU Whe diffeUeQW bRd\ UegiRQV iV SUeVeQWed, iQ a YiVXaO fRUPaW Rf cRORXUed 
VegPeQWV ZiWhiQ a hXPaQ bRd\ RXWOiQe. ThiV iV SUeVeQWed fRU Whe dUiYeU aQd fURQW/UeaU 
VeaW SaVVeQgeU iQ fURQWaO iPSacW, fRU Whe dUiYeU iQ Vide aQd SROe iPSacW aQd fRU aOO 
RccXSaQWV iQ UeaU iPSacW. FiQaOO\, fRU Whe cRPSOeWe aUea Rf adXOW RccXSaQW SURWecWiRQ 
aVVeVVPeQW, Whe VcRUeV fRU fURQWaO, Vide, SROe aQd ZhiSOaVh aUe VXPPed. The UeVXOWiQg 
AdXOW OccXSaQW PURWecWiRQ ScRUe iV e[SUeVVed aV a SeUceQWage Rf Whe Pa[iPXP 
achieYabOe QXPbeU Rf SRiQWV. 

IQ addiWiRQ WR Whe baVic ANCAP aVVeVVPeQW, addiWiRQaO iQfRUPaWiRQ iV UecRUded aQd 
Pa\ be UeSRUWed. IQ fXWXUe, VRPe Rf WheVe addiWiRQaO aVSecWV Pa\ be added WR Whe 
ANCAP aVVeVVPeQW. 

2.1 Points Calculation  

A VOidiQg VcaOe V\VWeP Rf SRiQWV VcRUiQg ZiOO be XVed WR caOcXOaWe SRiQWV fRU each 
PeaVXUed cUiWeUiRQ. ThiV iQYROYeV WZR OiPiWV fRU each SaUaPeWeU, a PRUe dePaQdiQg 
OiPiW (higheU SeUfRUPaQce), beORZ Zhich a Pa[iPXP VcRUe iV RbWaiQed aQd a OeVV 
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dePaQdiQg OiPiW (ORZeU SeUfRUPaQce), be\RQd Zhich QR SRiQWV aUe VcRUed. IQ fURQWaO, 
Vide, aQd SROe iPSacWV, Whe Pa[iPXP VcRUe fRU each bRd\ UegiRQ iV fRXU SRiQWV; fRU UeaU 
iPSacW SURWecWiRQ, iW iV WhUee SRiQWV1.  WheUe a YaOXe faOOV beWZeeQ Whe WZR OiPiWV, Whe 
VcRUe iV caOcXOaWed b\ OiQeaU iQWeUSROaWiRQ. 

2.1.1 Capping  

CaSSiQg OiPiWV aUe PaiQWaiQed fRU cUiWeUia UeOaWed WR cUiWicaO bRd\ UegiRQV. E[ceediQg a 
caSSiQg OiPiW geQeUaOO\ iQdicaWeV XQacceSWabOe high UiVN aW iQjXU\ RU, iQ Whe caVe Rf Whe 
ZhiSOaVh WeVWV, aQ XQacceSWabO\ high VeaW deVigQ SaUaPeWeU. IQ aOO caVeV, WhiV OeadV WR 
ORVV Rf aOO SRiQWV UeOaWed WR Whe WeVWV. CaSSiQg OiPiWV caQ be eTXaO WR RU higheU WhaQ Whe 
ORZeU SeUfRUPaQce OiPiW, deSeQdiQg RQ Whe WeVW.  

 

 

1 NecN RQO\ � baVed RQ a cRPbiQaWiRQ Rf VcRUeV RbWaiQed iQ WhUee iQdiYidXaO WeVW cRQdiWiRQV. 
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3 MOBILE PROGRESSIVE DEFORMABLE BARRIER FRONTAL IMPACT 
ASSESSMENT  

3.1 Criteria and Limit Values 

The baVic aVVeVVPeQW cUiWeUia XVed fRU fURQWaO iPSacW, ZiWh Whe higheU aQd ORZeU 
SeUfRUPaQce OiPiWV fRU each SaUaPeWeU, aUe VXPPaUiVed beORZ. WheUe PXOWiSOe cUiWeUia 
e[iVW fRU aQ iQdiYidXaO bRd\ UegiRQ, Whe ORZeVW VcRUiQg SaUaPeWeU iV XVed WR deWeUPiQe 
Whe SeUfRUPaQce Rf WhaW UegiRQ. The ORZeVW VcRUiQg bRd\ UegiRQ Rf dUiYeU RU SaVVeQgeU 
iV XVed WR deWeUPiQe Whe VcRUe. FRU Whe MPDB iPSacW, caSSiQg iV aSSOied RQ Whe cUiWicaO 
bRd\ UegiRQV:  head, QecN aQd cheVW (Vee 2.1.1). 

3.1.1 Driver¶s Head and Neck 

3.1.1.1 Vehicles Zith Steering Wheel Airbags 

If a VWeeUiQg ZheeO aiUbag iV fiWWed Whe fROORZiQg cUiWeUia aUe XVed WR aVVeVV Whe SURWecWiRQ 
Rf Whe head fRU Whe dUiYeU. TheVe cUiWeUia aUe aOZa\V XVed fRU Whe SaVVeQgeU. 

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

If WheUe iV QR haUd cRQWacW a VcRUe Rf 4 SRiQWV iV aZaUded. If WheUe iV haUd cRQWacW, Whe 
fROORZiQg OiPiWV aUe XVed: 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

HICϭϱ Ͳ ϱϬϬ͘ϬϬ ϳϬϬ͘ϬϬ ϳϬϬ͘ϬϬ 

ReƐƵlƚanƚ Acc ϯmƐec eǆceedance g ϳϮ͘ϬϬ ϴϬ͘ϬϬ ϴϬ͘ϬϬ 

MRQiWRUiQg Rf CAE ViPXOaWiRQ baVed bUaiQ iQjXU\ cUiWeUia iV cXUUeQWO\ XQdeUZa\ ZiWh 
aSSOicaWiRQ WR be iPSOePeQWed iQ 2025.  

3.1.1.2 Vehicles Zith No Steering Wheel Airbag 

If QR VWeeUiQg ZheeO aiUbag iV fiWWed, Whe dUiYeU ZiOO be aZaUded 0 SRiQWV fRU Whe head aQd 
QecN.  

3.1.2 Driver¶s Neck 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Sheaƌ kN ϭ͘ϵϬ ϯ͘ϭϬ ϯ͘ϭϬ 

TenƐiŽn kN Ϯ͘ϳϬ ϯ͘ϯϬ ϯ͘ϯϬ 

EǆƚenƐiŽn Nm ϰϮ͘ϬϬ ϱϳ͘ϬϬ ϱϳ͘ϬϬ 
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3.1.3 Driver¶s Chest and Abdomen  

3.1.3.1 Driver¶s Chest 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Maǆ CŽmƉƌeƐƐiŽn Žf all ϰ ƌibƐ mm ϯϱ͘ϬϬ ϲϬ͘ϬϬ ϲϬ͘ϬϬ 

3.1.3.2 Driver¶s Abdomen 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Maǆ CŽmƉƌeƐƐiŽn ;lefƚ Žƌ ƌighƚͿ mm NA ϴϴ͘ϬϬ NA 

3.1.4 Driver¶s Knee, Femur and Pelvis 

3.1.4.1 Driver¶s Pelvis 

 Higheƌ limiƚ LŽǁeƌ limiƚ CaƉƉing limiƚ 

AceƚabƵlƵm cŽmƉƌeƐƐiŽn kN ϯ͘Ϯϴ ϰ͘ϭϬ NA 

3.1.4.2 Driver¶s Upper leg 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

FemƵƌ cŽmƉƌeƐƐiŽn kN ϯ͘ϴϬ ϵ͘Ϭϳ Λ Ϭ mƐ 
ϳ͘ϱϲ Λ шϭϬmƐ NA 

Knee Ɛlideƌ cŽmƉƌeƐƐiŽn mm ϲ͘ϬϬ ϭϱ͘ϬϬ NA 

Note: Femur compression is assessed from a cumulative exceedence plot, with the 
limits being functions of time. By interpolation, a plot of points against time is computed. 
The minimum point on this plot gives the score. Plots of the limits and colour rating 
boundaries are given in Appendix I. 

The LXPbaU fRUceV aQd PRPeQWV aUe PeaVXUed fRU PRQiWRUiQg SXUSRVe RQO\. 

3.1.5 Driver¶s LoZer Leg, Foot and Ankle 

3.1.5.1 Driver¶s LoZer Leg 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Tibia Indeǆ Ͳ Ϭ͘ϰϬ ϭ͘ϯϬ NA 

Tibia cŽmƉƌeƐƐiŽn kN Ϯ͘ϬϬ ϴ͘ϬϬ NA 

3.1.5.2 Driver¶s Foot/Ankle 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Pedal ƌeaƌǁaƌd diƐƉlacemenƚ mm ϭϬϬ͘ϬϬ ϮϬϬ͘ϬϬ NA 
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Notes: 

1. Pedal displacement is measured for all pedals with no load applied to them. 

2. If any of the pedals are designed to completely release from their mountings during the 
impact, no account is taken of the pedal displacement provided that release occurred in 
the test and that the pedal retains no significant resistance to movement.  

3. If a mechanism is present to move the pedal forwards in an impact, the resulting position 
of the pedal is used in the assessment. 

3.1.6 Passenger¶s Head and Neck 

3.1.6.1 Passenger¶s Head 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

HICϭϱ Ͳ ϱϬϬ͘ϬϬ ϳϬϬ͘ϬϬ ϳϬϬ͘ϬϬ 

ReƐƵlƚanƚ Acc ϯmƐec eǆceedance g ϳϮ͘ϬϬ ϴϬ͘ϬϬ ϴϬ͘ϬϬ 

3.1.6.2 Passenger¶s Neck 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Sheaƌ kN 
ϭ͘ϵϬ Λ ϬmƐ 

ϭ͘ϮϬ ΛϮϱͲϯϱmƐ 
ϭ͘ϭϬ Λ ϰϱmƐ 

ϯ͘ϭϬ  Λ ϬmƐ 
ϭ͘ϱϬ ΛϮϱͲϯϱmƐ 

ϭ͘ϭϬ Λ ϰϱmƐ 

ϯ͘ϭϬ  Λ ϬmƐ 
ϭ͘ϱϬ ΛϮϱͲϯϱmƐ 

ϭ͘ϭϬ Λ ϰϱmƐ 

TenƐiŽn kN 
Ϯ͘ϳϬ Λ ϬmƐ 

Ϯ͘ϯϬ Λ ϯϱmƐ 
ϭ͘ϭϬ Λ ϲϬmƐ 

ϯ͘ϯϬ Λ ϬmƐ 
Ϯ͘ϵϬ Λ ϯϱmƐ 
ϭ͘ϭϬ Λ ϲϬmƐ 

ϯ͘ϯϬ Λ ϬmƐ 
Ϯ͘ϵϬ Λ ϯϱmƐ 
ϭ͘ϭϬ Λ ϲϬmƐ 

EǆƚenƐiŽn Nm ϰϮ͘ϬϬ ϱϳ͘ϬϬ ϱϳ͘ϬϬ 

Note: Neck Shear and Tension are assessed from cumulative exceedence plots, with 
the limits being functions of time. By interpolation, a plot of points against time is 
computed. The minimum point on this plot gives the score. Plots of the limits and colour 
rating boundaries are given in Appendix I. 

3.1.7 Passenger¶s Chest 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

CŽmƉƌeƐƐiŽn mm ϮϮ͘ϬϬ ϰϮ͘ϬϬ ϰϮ͘ϬϬ 

ViƐcŽƵƐ CƌiƚeƌiŽn mͬƐ Ϭ͘ϱϬ ϭ͘ϬϬ ϭ͘ϬϬ 

3.1.8 Passenger¶s Knee, Femur and Pelvis 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

FemƵƌ cŽmƉƌeƐƐiŽn kN ϯ͘ϴϬ ϵ͘Ϭϳ Λ Ϭ mƐ 
ϳ͘ϱϲ Λ шϭϬmƐ NA 

Knee Ɛlideƌ cŽmƉƌeƐƐiŽn mm ϲ͘ϬϬ ϭϱ͘ϬϬ NA 



VeUViRQ 9.2.1 
JaQXaU\ 2023 6

Note: Femur compression is assessed from a cumulative exceedence plot, with the 
limits being functions of time. By interpolation, a plot of points against time is computed. 
The minimum point on this plot gives the score. Plots of the limits and colour rating 
boundaries are given in Appendix I. 

The LXPbaU fRUceV aQd PRPeQWV aUe PeaVXUed fRU PRQiWRUiQg SXUSRVe RQO\. 

3.1.9 Passenger¶s LoZer Leg 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Tibia Indeǆ Ͳ Ϭ͘ϰϬ ϭ͘ϯϬ NA 

Tibia cŽmƉƌeƐƐiŽn kN Ϯ͘ϬϬ ϴ͘ϬϬ NA 

3.2 Modifiers 

3.2.1 Driver 

The VcRUe geQeUaWed fURP dUiYeU dXPP\ daWa Pa\ be PRdified ZheUe Whe SURWecWiRQ 
fRU diffeUeQW Vi]ed RccXSaQWV RU RccXSaQWV iQ diffeUeQW VeaWiQg SRViWiRQV, RU accideQWV 
Rf VOighWO\ diffeUeQW VeYeUiW\, caQ be e[SecWed WR be ZRUVe WhaQ WhaW iQdicaWed b\ Whe 
dXPP\ UeadiQgV RU defRUPaWiRQ daWa aORQe.  TheUe iV QR OiPiW WR Whe QXPbeU Rf 
PRdifieUV WhaW caQ be aSSOied. The cRQceSWV behiQd Whe PRdifieUV aUe e[SOaiQed iQ 
SecWiRQ 7. 

3.2.1.1 Head 

Brain Injury - DAMAGE 

WheUe Whe DAMAGE cUiWeUiRQ e[ceedV Whe YaOXeV deWaiOed beORZ, a PRdifieU ZiOO be 
aSSOied WR Whe dUiYeU¶V head aVVeVVPeQW. The cUiWeUiRQ ZiOO be caOcXOaWed aV defiQed iQ 
EXUR NCAP TechQicaO BXOOeWiQ TB 035. 

    DAMAGE � 0.42 aQd <0,47 -1 SRiQW 

DAMAGE � 0.47 -2 SRiQWV 

Unstable Contact on the Airbag 

If dXUiQg Whe fRUZaUd PRYePeQW Rf Whe head iWV ceQWUe Rf gUaYiW\ PRYeV fXUWheU WhaQ Whe 
RXWVide edge Rf Whe aiUbag, head cRQWacW iV deePed WR be XQVWabOe. The VcRUe iV 
UedXced b\ RQe SRiQW. If fRU aQ\ RWheU UeaVRQ head SURWecWiRQ b\ Whe aiUbag iV 
cRPSURPiVed, VXch aV b\ deWachPeQW Rf Whe VWeeUiQg ZheeO fURP Whe cROXPQ, RU 
bRWWRPiQg-RXW Rf Whe aiUbag b\ Whe dXPP\ head, Whe PRdifieU iV aOVR aSSOied. 

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

If, ZiWhiQ Whe head ]RQe, Whe aiUbag XQfROdV iQ a PaQQeU iQ Zhich a fOaS deYeORSV, Zhich 
VZeeSV acURVV Whe face Rf aQ RccXSaQW YeUWicaOO\ RU hRUi]RQWaOO\ Whe -1 SRiQW PRdifieU 
fRU XQVWabOe aiUbag cRQWacW ZiOO be aSSOied WR Whe head VcRUe. If Whe aiUbag PaWeUiaO 
deSOR\V UeaUZaUd, ZiWhiQ Whe ³head ]RQe´ aW PRUe WhaQ 90 P/V, Whe -1 SRiQW PRdifieU ZiOO 
be aSSOied WR Whe head VcRUe. FXUWheU deWaiOV aUe cRQWaiQed iQ EXUR NCAP TechQicaO 
BXOOeWiQ TB 001.  

Incorrect Airbag Deployment 

AQ\ aiUbag(V) Zhich dReV QRW deSOR\ fXOO\ iQ Whe deVigQed PaQQeU ZiOO aWWUacW a -1 SRiQW 
PRdifieU aSSOicabOe WR each Rf Whe PRVW UeOeYaQW bRd\ SaUW(V) fRU Whe affecWed RccXSaQW. 
FRU e[aPSOe, ZheUe a VWeeUiQg ZheeO PRXQWed aiUbag iV deePed WR haYe deSOR\ed 
iQcRUUecWO\, Whe SeQaOW\ ZiOO be aSSOied WR Whe fURQWaO iPSacW dUiYeU¶V head (-1). WheUe, a 
SaVVeQgeU NQee aiUbag faiOV WR deSOR\ cRUUecWO\, Whe SeQaOW\ ZiOO be aSSOied WR Whe fURQWaO 
iPSacW SaVVeQgeU OefW aQd UighW NQee, fePXU aQd SeOYiV (-1).  

WheUe Whe iQcRUUecW deSOR\PeQW affecWV PXOWiSOe bRd\ SaUWV, Whe PRdifieU ZiOO be aSSOied 
WR each iQdiYidXaO bRd\ SaUW. FRU e[aPSOe, ZheUe a VeaW RU dRRU PRXQWed Vide aiUbag, 
WhaW iV iQWeQded WR SURYide SURWecWiRQ WR Whe head aV ZeOO aV Whe WhRUa[, abdRPeQ RU 
SeOYiV deSOR\V iQcRUUecWO\, Whe SeQaOW\ ZiOO be aSSOied WR WZR bRd\ UegiRQV, -1 WR Whe 
head aQd -1 WR Whe cheVW.  

The PRdifieU(V) ZiOO be aSSOied WR Whe VcRUeV Rf Whe iPSacWV fRU Zhich Whe aiUbag ZaV 
iQWeQded WR RffeU SURWecWiRQ, UegaUdOeVV Rf Whe iPSacW iQ Zhich iW deSOR\ed iQcRUUecWO\. 
FRU e[aPSOe, Whe SeQaOW\ ZiOO be aSSOied WR Whe Vide aQd SROe iPSacW VcRUeV if a Vide 
SURWecWiRQ aiUbag deSOR\V iQcRUUecWO\ dXUiQg Whe fURQWaO cUaVh. OU, if a NQee aiUbag 
deSOR\V iQcRUUecWO\ iQ Whe fXOO ZidWh iPSacW, Whe PRdifieU ZiOO be aSSOied WR Whe SeOYic 
UegiRQ Rf bRWh Whe MPDB aQd fXOO ZidWh WeVWV. WheUe aQ\ fURQWaO SURWecWiRQ aiUbag 
deSOR\V iQcRUUecWO\, ANCAP ZiOO QRW acceSW NQee PaSSiQg daWa fRU WhaW RccXSaQW. 

Displacement of the Steering Column 

The VcRUe iV UedXced fRU e[ceVViYe UeaUZaUd, OaWeUaO RU XSZaUd VWaWic diVSOacePeQW Rf 
Whe WRS eQd Rf Whe VWeeUiQg cROXPQ. US WR 90 SeUceQW Rf Whe EEVC OiPiWV, WheUe iV QR 
SeQaOW\. Be\RQd 110 SeUceQW Rf Whe EEVC OiPiWV, WheUe iV a SeQaOW\ Rf RQe SRiQW. 
BeWZeeQ WheVe OiPiWV, Whe SeQaOW\ iV geQeUaWed b\ OiQeaU iQWeUSROaWiRQ. The EEVC 
UecRPPeQded OiPiWV aUe: 100PP UeaUZaUdV, 80PP XSZaUdV aQd 100PP OaWeUaO 
PRYePeQW. The PRdifieU XVed iQ Whe aVVeVVPeQW iV baVed RQ Whe ZRUVW Rf Whe UeaUZaUd, 
OaWeUaO aQd XSZaUd SeQaOWieV. 

3.2.1.2 Chest 

Displacement of the A Pillar  

The VcRUe iV UedXced fRU e[ceVViYe UeaUZaUd diVSOacePeQW Rf Whe dUiYeU¶V fURQW dRRU 
SiOOaU, aW a heighW Rf 100PP beORZ Whe ORZeVW OeYeO Rf Whe Vide ZiQdRZ aSeUWXUe. [US WR 
100PP diVSOacePeQW WheUe iV QR SeQaOW\. AbRYe 200PP WheUe iV a SeQaOW\ Rf WZR 
SRiQWV. BeWZeeQ WheVe OiPiWV, Whe SeQaOW\ iV geQeUaWed b\ OiQeaU iQWeUSROaWiRQ.] 
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Integrity of the Passenger Compartment 

WheUe Whe VWUXcWXUaO iQWegUiW\ Rf Whe SaVVeQgeU cRPSaUWPeQW iV deePed WR haYe beeQ 
cRPSURPiVed, a SeQaOW\ Rf RQe SRiQW iV aSSOied. The ORVV Rf VWUXcWXUaO iQWegUiW\ Pa\ be 
iQdicaWed b\ chaUacWeUiVWicV VXch aV: 

x DRRU OaWch RU hiQge faiOXUe, XQOeVV Whe dRRU iV adeTXaWeO\ UeWaiQed b\ Whe dRRU fUaPe. 

x BXcNOiQg RU RWheU faiOXUe Rf Whe dRRU UeVXOWiQg iQ VeYeUe ORVV Rf fRUe/afW cRPSUeVViYe 
VWUeQgWh. 

x SeSaUaWiRQ RU QeaU VeSaUaWiRQ Rf Whe cURVV facia UaiO WR A SiOOaU jRiQW. 

x SeYeUe ORVV Rf VWUeQgWh Rf Whe dRRU aSeUWXUe. 

x WheQ WhiV PRdifieU iV aSSOied, ANCAP ZiOO QRW acceSW NQee PaSSiQg daWa. 

Steering Wheel Contact 

WheUe WheUe iV RbYiRXV diUecW ORadiQg Rf Whe cheVW fURP Whe VWeeUiQg ZheeO, a RQe SRiQW 
SeQaOW\ iV aSSOied. 

Shoulder belt load (Driver and Front Passenger) 

WheUe Whe VhRXOdeU beOW ORad fiOWeUed aW CFC60 e[ceedV 6.00NN a WZR SRiQW SeQaOW\ iV 
aSSOied. 

3.2.1.3 Abdomen & Pelvis 

Submarining (Driver) 

The VcRUe fRU Whe KQee, FePXU & PeOYiV iV UedXced b\ 4 SRiQWV ZheQ VXbPaUiQiQg RccXUV. 
The PRdifieU iV aSSOied ZheQ a VXddeQ dURS iQ aQ\ Rf Whe WZR iOiac fRUceV PeaVXUed iV VeeQ 
ZiWhiQ 1PV aQd ZheQ Whe VXbPaUiQiQg iV cRQfiUPed RQ Whe high VSeed fiOP. 

3.2.1.4 Knee & Femur  

Variable Contact 

The SRViWiRQ Rf Whe dXPP\¶V NQeeV iV VSecified b\ Whe WeVW SURWRcRO. CRQVeTXeQWO\, WheiU 
SRiQW Rf cRQWacW RQ Whe facia iV SUe-deWeUPiQed. ThiV iV QRW Whe caVe ZiWh hXPaQ dUiYeUV, 
ZhR Pa\ haYe WheiU NQeeV iQ a YaUieW\ Rf SRViWiRQV SUiRU WR iPSacW. DiffeUeQW Vi]ed 
RccXSaQWV aQd WhRVe VeaWed iQ diffeUeQW SRViWiRQV Pa\ aOVR haYe diffeUeQW NQee cRQWacW 
ORcaWiRQV RQ Whe facia aQd WheiU NQeeV Pa\ SeQeWUaWe iQWR Whe facia WR a gUeaWeU e[WeQW. 
IQ RUdeU WR WaNe VRPe accRXQW Rf WhiV, a OaUgeU aUea Rf SRWeQWiaO NQee cRQWacW iV 
cRQVideUed. If cRQWacW aW RWheU SRiQWV, ZiWhiQ WhiV gUeaWeU aUea, ZRXOd be PRUe 
aggUeVViYe SeQaOWieV aUe aSSOied. 

The aUea cRQVideUed e[WeQdV YeUWicaOO\ 50PP abRYe aQd beORZ Whe Pa[iPXP heighW 
Rf Whe acWXaO NQee iPSacW ORcaWiRQ [8]. VeUWicaOO\ XSZaUdV, cRQVideUaWiRQ iV giYeQ WR Whe 
UegiRQ XS WR 50PP abRYe Whe Pa[iPXP heighW Rf NQee cRQWacW iQ Whe WeVW.  If Whe 
VWeeUiQg cROXPQ haV UiVeQ dXUiQg Whe WeVW iW Pa\ be UeSRViWiRQed WR iWV ORZeVW VeWWiQg if 
SRVVibOe.  HRUi]RQWaOO\, fRU Whe RXWbRaUd Oeg, iW e[WeQdV fURP Whe ceQWUe Rf Whe VWeeUiQg 
cROXPQ WR Whe eQd Rf Whe facia. FRU Whe iQbRaUd Oeg, iW e[WeQdV fURP Whe ceQWUe Rf Whe 
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VWeeUiQg cROXPQ Whe VaPe diVWaQce iQbRaUd, XQOeVV NQee cRQWacW ZRXOd be SUeYeQWed 
b\ VRPe VWUXcWXUe VXch aV a ceQWUe cRQVROe. OYeU Whe ZhROe aUea, aQ addiWiRQaO 
SeQeWUaWiRQ deSWh Rf 20PP iV cRQVideUed, be\RQd WhaW ideQWified aV Whe Pa[iPXP NQee 
SeQeWUaWiRQ iQ Whe WeVW. The UegiRQ cRQVideUed fRU each NQee iV geQeUaWed 
iQdeSeQdeQWO\. WheUe, RYeU WheVe aUeaV aQd WhiV deSWh, fePXU ORadV gUeaWeU WhaQ 
3.8NN aQd/RU NQee VOideU diVSOacePeQWV gUeaWeU WhaQ 6PP ZRXOd be e[SecWed, a RQe 
SRiQW SeQaOW\ iV aSSOied WR Whe UeOeYaQW Oeg. 

Concentrated Loading 

The biRPechaQicaO WeVWV Zhich SURYided Whe iQjXU\ WROeUaQce daWa ZeUe caUUied RXW 
XViQg a Sadded iPSacWRU Zhich VSUead Whe ORad RYeU Whe NQee. WheUe WheUe aUe 
VWUXcWXUeV iQ Whe NQee iPSacW aUea Zhich cRXOd cRQceQWUaWe fRUceV RQ SaUW Rf Whe NQee 
a RQe SRiQW SeQaOW\ iV aSSOied WR Whe UeOeYaQW Oeg. 

WheUe a PaQXfacWXUeU iV abOe WR VhRZ, b\ PeaQV Rf acceSWabOe WeVW daWa, WhaW Whe 
VaUiabOe CRQWacW aQd/RU CRQceQWUaWed LRadiQg PRdifieUV VhRXOd QRW be aSSOied, Whe 
SeQaOWieV Pa\ be UePRYed. 

If Whe CRQceQWUaWed ORad PRdifieU iV QRW aSSOied WR eiWheU Rf Whe dUiYeU'V NQeeV, Whe OefW 
aQd UighW NQee ]RQeV (defiQed abRYe) ZiOO bRWh be VSOiW iQWR WZR fXUWheU aUeaV, a µcROXPQ¶ 
aUea aQd Whe UeVW Rf Whe facia. The cROXPQ aUea fRU each NQee ZiOO e[WeQd 60PP fURP 
Whe ceQWUeOiQe Rf Whe VWeeUiQg cROXPQ aQd Whe UePaiQdeU Rf Whe facia ZiOO fRUP Whe RWheU 
aUea fRU each NQee. AV a UeVXOW, Whe RQe SRiQW SeQaOW\ fRU VaUiabOe CRQWacW ZiOO be 
diYided iQWR WZR ZiWh RQe haOf Rf a SRiQW beiQg aSSOied WR Whe cROXPQ aUea aQd RQe haOf 
Rf a SRiQW WR Whe UePaiQdeU Rf Whe facia fRU each NQee. 

3.2.1.5 LoZer Leg 

Upward Displacement of the Worst Performing Pedal 

The VcRUe iV UedXced fRU e[ceVViYe XSZaUd VWaWic diVSOacePeQW Rf Whe SedaOV. US WR 90 
SeUceQW Rf Whe OiPiW cRQVideUed b\ EEVC, WheUe iV QR SeQaOW\. Be\RQd 110 SeUceQW Rf 
Whe OiPiW, WheUe iV a SeQaOW\ Rf RQe SRiQW. BeWZeeQ WheVe OiPiWV, Whe SeQaOW\ iV geQeUaWed 
b\ OiQeaU iQWeUSROaWiRQ. The OiPiW agUeed b\ EEVC ZaV 80PP. 

3.2.1.6 Foot & Ankle 

Footwell Rupture 

The VcRUe iV UedXced if WheUe iV VigQificaQW UXSWXUe Rf Whe fRRWZeOO aUea. ThiV iV XVXaOO\ 
dXe WR VeSaUaWiRQ Rf VSRW ZeOded VeaPV. A RQe SRiQW SeQaOW\ iV aSSOied fRU fRRWZeOO 
UXSWXUe.  The fRRWZeOO UXSWXUe Pa\ eiWheU SRVe a diUecW WhUeaW WR Whe dUiYeU¶V feeW RU be 
VXfficieQWO\ e[WeQViYe WR WhUeaWeQ Whe VWabiOiW\ Rf fRRWZeOO UeVSRQVe. WheQ WhiV PRdifieU 
iV aSSOied, ANCAP ZiOO QRW acceSW NQee PaSSiQg daWa. 

Pedal Blocking 

WheUe Whe UeaUZaUd diVSOacePeQW Rf a µbORcNed¶ SedaO e[ceedV 175PP UeOaWiYe WR Whe 
SUe-WeVW PeaVXUePeQW, a RQe SRiQW SeQaOW\ iV aSSOied WR Whe dUiYeU¶V fRRW aQd aQNOe 
aVVeVVPeQW. A SedaO iV bORcNed ZheQ Whe fRUZaUd PRYePeQW Rf Whe iQWUXded SedaO 
XQdeU a ORad Rf 200N iV <25PP. BeWZeeQ 50PP aQd 175PP Rf UeaUZaUd diVSOacePeQW 
Whe SeQaOW\ iV caOcXOaWed XViQg a VOidiQg VcaOe beWZeeQ 0 WR 1 SRiQWV. 
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3.2.2 Passenger 

The VcRUe geQeUaWed fURP SaVVeQgeU dXPP\ daWa Pa\ be PRdified ZheUe Whe 
SURWecWiRQ fRU diffeUeQW Vi]ed RccXSaQWV RU RccXSaQWV iQ diffeUeQW VeaWiQg SRViWiRQV, RU 
accideQWV Rf VOighWO\ diffeUeQW VeYeUiW\, caQ be e[SecWed WR be ZRUVe WhaQ WhaW iQdicaWed 
b\ Whe dXPP\ UeadiQgV aORQe. TheUe iV QR OiPiW WR Whe QXPbeU Rf PRdifieUV WhaW caQ be 
aSSOied. The cRQceSWV behiQd Whe PRdifieUV aUe e[SOaiQed iQ VecWiRQ 7. The PRdifieUV 
aSSOicabOe WR Whe SaVVeQgeU aUe: 

x Unstable Contact on the airbag 

x Ha]ardous airbag deployment 

x Shoulder belt load 

x Incorrect airbag deployment 

x Knee, Femur & Pelvis, Variable Contact 

x Knee, Femur & Pelvis, Concentrated loading 

The aVVeVVPeQWV aiUbag VWabiOiW\, head bRWWRPiQg-RXW (ZheUe SUeVeQW) aQd Whe NQee 
iPSacW aUeaV aUe Whe VaPe aV fRU dUiYeU. FRU Whe RXWbRaUd NQee, Whe OaWeUaO UaQge Rf Whe 
NQee iPSacW aUea e[WeQdV fURP Whe ceQWUe OiQe Rf Whe SaVVeQgeU VeaW WR Whe RXWbRaUd 
eQd Rf Whe facia. FRU Whe iQbRaUd NQee, Whe aUea e[WeQdV Whe VaPe diVWaQce iQbRaUd Rf 
Whe VeaW ceQWUe OiQe, XQOeVV NQee cRQWacW iV SUeYeQWed b\ Whe SUeVeQce Rf VRPe 
VWUXcWXUe VXch aV Whe ceQWUe cRQVROe. The SaVVeQgeU NQee ]RQeV aQd SeQaOWieV ZiOO QRW 
be diYided iQWR WZR aUeaV eYeQ if Whe cRQceQWUaWed ORad PRdifieU iV QRW aSSOied.  

3.2.3 Door Opening during the Impact 

WheQ a dRRU RSeQV iQ Whe WeVW, a PiQXV RQe-SRiQW PRdifieU ZiOO be aSSOied WR Whe VcRUe 
fRU WhaW WeVW. The PRdifieU ZiOO be aSSOied WR Whe fURQWaO iPSacW aVVeVVPeQW fRU eYeU\ 
dRRU (iQcOXdiQg WaiOgaWeV aQd PRYeabOe URRfV) WhaW RSeQV. The QXPbeU Rf dRRU RSeQiQg 
PRdifieUV WhaW caQ be aSSOied WR Whe YehicOe VcRUe iV QRW OiPiWed.  

3.2.4 Door Opening Forces after the Impact 

RefeU WR Whe ReVcXe aQd E[WUicaWiRQ SURWRcRO fRU fXUWheU deWaiOV Rf SRVW-WeVW aVVeVVPeQW. 

3.3 Compatibilit\ Assessment 

The CRPSaWibiOiW\ aVVeVVPeQW iV a 0 WR -8 SRiQW SeQaOW\ aSSOied WR Whe RYeUaOO MPDB 
WeVW VcRUe. The cRPSaWibiOiW\ aVVeVVPeQW iV baVed XSRQ WhUee SaUaPeWeUV, Whe SRVW-
WeVW baUUieU defRUPaWiRQ, Whe RccXSaQW ORad cUiWeUiRQ (OLC) aQd bRWWRPiQg RXW Rf Whe 
defRUPabOe baUUieU face. FRU fXUWheU deWaiOV Rf Whe cRPSaWibiOiW\ aVVeVVPeQW caOcXOaWiRQ 
Vee TechQicaO bXOOeWiQ TB027. The Pa[iPXP cRPSaWibiOiW\ aVVeVVPeQW SeQaOW\ ZiOO QRW 
e[ceed -8 SRiQWV.  

3.3.1 Barrier Deformation 

The VWaQdaUd deYiaWiRQ aVVeVVPeQW Rf Whe SRVW-WeVW baUUieU defRUPaWiRQ PeaVXUePeQWV 
UaQgeV fURP 50PP ± 150PP.  
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3.3.2 Occupant Load Criterion 

The OLC iV baVed XSRQ Whe WUROOe\ deceOeUaWiRQ aQd UaQgeV fURP 25g - 40g.  

3.3.3 Barrier Face Bottoming Out 

The bRWWRPiQg RXW cUiWeUiRQ iV baVed XSRQ a baUUieU face SeQeWUaWiRQ deSWh Rf 630PP 
WhaW haV beeQ caXVed b\ a ORad beaUiQg VWUXcWXUe iQ aQ aUea WhaW iV OaUgeU WhaQ 40PP 
[ 40PP. WheUe bRWWRPiQg RXW RccXUV, a -2 SRiQW SeQaOW\ ZiOO be added WR Whe baUUieU 
defRUPaWiRQ aQd OLC SeQaOW\.  

3.4 Scoring & Visualisation 

The SURWecWiRQ SURYided fRU adXOWV fRU each bRd\ UegiRQ aUe SUeVeQWed YiVXaOO\, XViQg 
cRORXUed VegPeQWV ZiWhiQ bRd\ RXWOiQeV. The cRORXU XVed iV baVed RQ Whe SRiQWV 
aZaUded fRU WhaW bRd\ UegiRQ (URXQded WR WhUee deciPaO SOaceV), aV fROORZV: 

GUeeQ   µGRRd¶  4.000  SRiQWV 
YeOORZ   µAdeTXaWe¶ 2.670 - 3.999 SRiQWV 
OUaQge   µMaUgiQaO¶ 1.330 - 2.669 SRiQWV 
BURZQ   µWeaN¶ 0.001 - 1.329 SRiQWV 
Red   µPRRU¶  0.000  SRiQWV 

FRU fURQWaO iPSacW, Whe bRd\ UegiRQV aUe gURXSed WRgeWheU, ZiWh Whe VcRUe fRU Whe 
gURXSed bRd\ UegiRQ beiQg WhaW Rf Whe ZRUVW SeUfRUPiQg UegiRQ RU OiPb.  The gURXSed 
UegiRQV aUe: Head aQd NecN (4 SRiQWV), CheVW aQd AbdRPeQ (4 SRiQWV), PeOYiV aQd 
USSeU Leg (i.e. OefW aQd UighW fePXU aQd NQee VOideU) (4 SRiQWV) aQd LRZeU Leg aQd FRRW 
(i.e. OefW aQd UighW ORZeU Oeg aQd fRRW aQd aQNOe) (4 SRiQWV). ReVXOWV aUe VhRZQ VeSaUaWeO\ 
fRU dUiYeU aQd SaVVeQgeU. 

The cRQWUibXWiRQ Rf Whe fURQWaO iPSacW WeVW WR Whe AdXOW OccXSaQW PURWecWiRQ ScRUe iV 
caOcXOaWed b\ VXPPiQg Whe bRd\ VcRUeV fRU Whe UeOeYaQW bRd\ UegiRQV, WaNiQg Whe ORZeU 
Rf Whe dUiYeU aQd SaVVeQgeU VcRUeV fRU each UegiRQ (16 SRiQWV WRWaO). ThiV VcRUe iV 
haOYed ZiWh a WRWaO achieYabOe VcRUe Rf 8 SRiQWV. 
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4 FRONTAL FULL WIDTH IMPACT ASSESSMENT  

4.1 Criteria and Limit Values 

The baVic aVVeVVPeQW cUiWeUia XVed fRU Whe fXOO ZidWh fURQWaO iPSacW WeVW, ZiWh Whe higheU 
aQd ORZeU SeUfRUPaQce OiPiWV fRU each SaUaPeWeU, aUe VXPPaUiVed beORZ. WheUe 
PXOWiSOe cUiWeUia e[iVW fRU aQ iQdiYidXaO bRd\ UegiRQ, Whe ORZeVW VcRUiQg SaUaPeWeU iV 
XVed WR deWeUPiQe Whe SeUfRUPaQce Rf WhaW UegiRQ. ThiV dReV hRZeYeU QRW aSSO\ WR Whe 
QecN aVVeVVPeQW fRU Whe UeaU SaVVeQgeU dXPP\. The VcRUiQg fRU Whe UeaU SaVVeQgeU 
QecN iV deWaiOed iQ VecWiRQ 4.1.2. 

The fXOO ZidWh WeVW iV SeUfRUPed ZiWh a dUiYeU aQd UeaU SaVVeQgeU dXPP\ aV VWaQdaUd. 
The OEM iV UeTXeVWed WR SURYide daWa fRU Whe fURQW SaVVeQgeU(V) fURP Whe VaPe WeVW 
VeW-XS WR dePRQVWUaWe ViPiOaU SURWecWiRQ OeYeOV fRU aOO RccXSaQWV VeaWed iQ Whe fURQW URZ. 
IQ caVeV ZheUe Whe OEM iV QRW ZiOOiQg RU abOe WR SURYide WhiV daWa, ANCAP Pa\ SeUfRUP 
Whe fXOO ZidWh WeVW ZiWh aQ addiWiRQaO HIII-05F dXPP\ iQ Whe fURQW SaVVeQgeU VeaW.  

NRWe: The fURQW SaVVeQgeU daWa QeedV WR be SURYided WR Whe ANCAP SecUeWaUiaW aW OeaVW 
RQe ZeeN befRUe Whe fXOO ZidWh WeVW iV SeUfRUPed. 

4.1.1 Head  

4.1.1.1 Drivers Zith Steering Wheel Airbags and Passengers 

If a VWeeUiQg ZheeO aiUbag iV fiWWed Whe fROORZiQg cUiWeUia aUe XVed WR aVVeVV Whe SURWecWiRQ 
Rf Whe head fRU Whe dUiYeU. TheVe cUiWeUia aUe aOZa\V XVed fRU Whe SaVVeQgeU. 

NRWe: HIC15 OeYeOV abRYe 700 haYe beeQ UecRUded ZiWh aiUbagV, ZheUe WheUe iV QR haUd 
cRQWacW aQd QR eVWabOiVhed UiVN Rf iQWeUQaO head iQjXU\. A haUd cRQWacW iV aVVXPed, if 
Whe SeaN UeVXOWaQW head acceOeUaWiRQ e[ceedV 80g, RU if WheUe iV RWheU eYideQce Rf haUd 
cRQWacW. 

If WheUe iV QR haUd cRQWacW a VcRUe Rf 4 SRiQWV iV aZaUded. If WheUe iV haUd cRQWacW, Whe 
fROORZiQg OiPiWV aUe XVed: 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

HICϭϱ Ͳ ϱϬϬ͘ϬϬ ϳϬϬ͘ϬϬ ϳϬϬ͘ϬϬ 

ReƐƵlƚanƚ Acc ϯmƐec eǆceedance g ϳϮ͘ϬϬ ϴϬ͘ϬϬ ϴϬ͘ϬϬ 

4.1.1.2 Drivers Zith No Steering Wheel Airbag 

If QR VWeeUiQg ZheeO aiUbag iV fiWWed, Whe dUiYeU ZiOO be aZaUded 0 SRiQWV fRU Whe head aQd 
QecN.  

4.1.1.3 Rear Passenger 

If WheUe iV QR haUd cRQWacW VeeQ RQ Whe high VSeed fiOP, Whe VcRUe iV baVed RQ Whe 3PV 
UeVXOWaQW acceOeUaWiRQ. If WheUe iV haUd cRQWacW cRQfiUPed RQ Whe high VSeed fiOP, Whe 
fROORZiQg OiPiWV aUe XVed: 
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 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

HICϭϱ Ͳ ϱϬϬ͘ϬϬ ϳϬϬ͘ϬϬ ϳϬϬ͘ϬϬ 

ReƐƵlƚanƚ Acc ϯmƐec eǆceedance g ϳϮ͘ϬϬ ϴϬ͘ϬϬ ϴϬ͘ϬϬ 

4.1.2 Neck 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Sheaƌ kN ϭ͘ϮϬ ϭ͘ϵϱ Ϯ͘ϳϬ ;dƌiǀeƌͿ 

TenƐiŽn kN ϭ͘ϳϬ Ϯ͘ϲϮ Ϯ͘ϵϬ ;dƌiǀeƌͿ 

EǆƚenƐiŽn Nm ϯϲ͘ϬϬ ϰϵ͘ϬϬ ϱϳ͘ϬϬ ;dƌiǀeƌͿ 

FRU Whe UeaU SaVVeQgeU dXPP\, Whe QecN VcRUe iV Whe VXP Rf aOO WhUee cUiWeUia, ZiWh Whe 
fROORZiQg Pa[iPXP VcRUe SeU cUiWeUiRQ: 

SheaU     1 SRiQW  

TeQViRQ     1 SRiQW 

E[WeQViRQ     2 SRiQWV 

4.1.3 Chest 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

CŽmƉƌeƐƐiŽn mm ϭϴ͘ϬϬ ϰϮ͘ϬϬΎ ϰϮ͘ϬϬΎ 

ViƐcŽƵƐ CƌiƚeƌiŽn mͬƐ Ϭ͘ϱϬ ϭ͘ϬϬ ϭ͘ϬϬ 

*FURP 2023 RQZaUdV, ORZeU SeUfRUPaQce aQd caSSiQg OiPiWV ZiOO be 34.0PP. 

4.1.4 Knee, Femur and Pelvis 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

FemƵƌ cŽmƉƌeƐƐiŽn kN Ϯ͘ϲϬ ϲ͘ϮϬ NA 

The NQee VOideU diVSOacePeQW aQd Whe LXPbaU fRUceV aQd PRPeQWV aUe PeaVXUed fRU 
PRQiWRUiQg SXUSRVe RQO\. 

4.1.5 LoZer Leg 

The LRZeU LegV aUe PeaVXUed fRU PRQiWRUiQg SXUSRVe RQO\. 

4.2 Modifiers 

The VcRUe geQeUaWed fURP dXPP\ daWa Pa\ be PRdified ZheUe Whe SURWecWiRQ fRU diffeUeQW Vi]ed 
RccXSaQWV RU RccXSaQWV iQ diffeUeQW VeaWiQg SRViWiRQV, RU accideQWV Rf VOighWO\ diffeUeQW VeYeUiW\, caQ be 
e[SecWed WR be ZRUVe WhaQ WhaW iQdicaWed b\ Whe dXPP\ UeadiQgV RU defRUPaWiRQ daWa aORQe. TheUe iV 
QR OiPiW WR Whe QXPbeU Rf PRdifieUV WhaW caQ be aSSOied.  
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4.2.1 Head 

Unstable Contact on the Airbag (Driver and Rear Passenger) 

If dXUiQg Whe fRUZaUd PRYePeQW Rf Whe head iWV ceQWUe Rf gUaYiW\ PRYeV fXUWheU WhaQ Whe 
RXWVide edge Rf Whe aiUbag, head cRQWacW iV deePed WR be XQVWabOe. The VcRUe iV 
UedXced b\ RQe SRiQW. If fRU aQ\ RWheU UeaVRQ head SURWecWiRQ b\ Whe aiUbag iV 
cRPSURPiVed, VXch aV b\ deWachPeQW Rf Whe VWeeUiQg ZheeO fURP Whe cROXPQ, RU 
bRWWRPiQg-RXW Rf Whe aiUbag b\ Whe dXPP\ head, Whe PRdifieU iV aOVR aSSOied. 

Note: Head bottoming-out iV defiQed aV fROORZV: TheUe iV a defiQiWe UaSid iQcUeaVe iQ 
Whe VORSe Rf RQe RU PRUe Rf Whe head acceOeUaWiRQ WUaceV, aW a WiPe ZheQ Whe dXPP\ 
head iV deeS ZiWhiQ Whe aiUbag.  The acceOeUaWiRQ VSiNe aVVRciaWed ZiWh Whe bRWWRPiQg 
RXW VhRXOd OaVW fRU PRUe WhaQ 3PV.The acceOeUaWiRQ VSiNe aVVRciaWed ZiWh Whe bRWWRPiQg 
RXW VhRXOd geQeUaWe a SeaN YaOXe PRUe WhaQ 5 g abRYe Whe OiNeO\ OeYeO WR haYe beeQ 
Ueached if Whe VSiNe had QRW RccXUUed.  ThiV OeYeO ZiOO be eVWabOiVhed b\ VPRRWh 
e[WUaSROaWiRQ Rf Whe cXUYe beWZeeQ Whe VWaUW aQd eQd Rf Whe bRWWRPiQg RXW VSiNe.  

Ha]ardous Airbag Deployment (Driver and Rear Passenger) 

If, ZiWhiQ Whe head ]RQe, Whe aiUbag ZaV VeeQ WR XQfROd iQ a PaQQeU iQ Zhich a fOaS 
deYeORSV, Zhich VZeeSV acURVV Whe face Rf aQ RccXSaQW YeUWicaOO\ RU hRUi]RQWaOO\ Whe -
1 SRiQW PRdifieU fRU XQVWabOe aiUbag cRQWacW ZiOO be aSSOied WR Whe head VcRUe. AOVR, 
ZheQ Whe aiUbag PaWeUiaO deSOR\ed UeaUZaUd, ZiWhiQ Whe ³head ]RQe´ aW PRUe WhaQ 90 
P/V, Whe -1 SRiQW PRdifieU ZiOO be aSSOied WR Whe head VcRUe. The head ]RQe aQd RWheU 
deWaiOV UegaUdiQg WhiV aVVeVVPeQW aUe cRQWaiQed iQ EXUR NCAP TechQicaO BXOOeWiQ 
TB 001.  

Incorrect Airbag Deployment (Driver and Rear Passenger) 

AQ\ aiUbag(V) Zhich dReV QRW deSOR\ fXOO\ iQ Whe deVigQed PaQQeU ZiOO aWWUacW a -1 SRiQW 
PRdifieU aSSOicabOe WR each Rf Whe PRVW UeOeYaQW bRd\ SaUW(V) fRU Whe affecWed RccXSaQW. 
FRU e[aPSOe, ZheUe a VWeeUiQg ZheeO PRXQWed aiUbag iV deePed WR haYe deSOR\ed 
iQcRUUecWO\, Whe SeQaOW\ ZiOO be aSSOied WR Whe fURQWaO iPSacW dUiYeU¶V head (-1). WheUe, a 
SaVVeQgeU NQee aiUbag faiOV WR deSOR\ cRUUecWO\, Whe SeQaOW\ ZiOO be aSSOied WR Whe fURQWaO 
iPSacW SaVVeQgeU OefW aQd UighW NQee, fePXU aQd SeOYiV (-1).  

WheUe Whe iQcRUUecW deSOR\PeQW affecWV PXOWiSOe bRd\ SaUWV, Whe PRdifieU ZiOO be aSSOied 
WR each iQdiYidXaO bRd\ SaUW. FRU e[aPSOe, ZheUe a VeaW RU dRRU PRXQWed Vide aiUbag, 
WhaW iV iQWeQded WR SURYide SURWecWiRQ WR Whe head aV ZeOO aV Whe WhRUa[, abdRPeQ RU 
SeOYiV deSOR\V iQcRUUecWO\, Whe SeQaOW\ ZiOO be aSSOied WR WZR bRd\ UegiRQV, -1 WR Whe 
head aQd -1 WR Whe cheVW.  

The PRdifieU(V) ZiOO be aSSOied WR Whe VcRUeV Rf Whe iPSacWV fRU Zhich Whe aiUbag ZaV 
iQWeQded WR RffeU SURWecWiRQ, UegaUdOeVV Rf Whe iPSacW iQ Zhich iW deSOR\ed iQcRUUecWO\. 
FRU e[aPSOe, Whe SeQaOW\ ZiOO be aSSOied WR Whe Vide aQd SROe iPSacW VcRUeV if a Vide 
SURWecWiRQ aiUbag deSOR\V iQcRUUecWO\ dXUiQg Whe fURQWaO cUaVh. OU, if a NQee aiUbag 
deSOR\V iQcRUUecWO\ iQ Whe fXOO ZidWh iPSacW, Whe PRdifieU ZiOO be aSSOied WR Whe SeOYic 
UegiRQ Rf bRWh Whe MPDB aQd fXOO ZidWh WeVWV. WheUe aQ\ fURQWaO SURWecWiRQ aiUbag 
deSOR\V iQcRUUecWO\, ANCAP ZiOO QRW acceSW NQee PaSSiQg daWa fRU WhaW RccXSaQW. 
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Displacement of the Steering Column (Driver) 

The VcRUe iV UedXced fRU e[ceVViYe UeaUZaUd, OaWeUaO RU XSZaUd VWaWic diVSOacePeQW Rf 
Whe WRS eQd Rf Whe VWeeUiQg cROXPQ. US WR 90 SeUceQW Rf Whe EEVC OiPiWV, WheUe iV QR 
SeQaOW\. Be\RQd 110 SeUceQW Rf Whe EEVC OiPiWV, WheUe iV a SeQaOW\ Rf RQe SRiQW. 
BeWZeeQ WheVe OiPiWV, Whe SeQaOW\ iV geQeUaWed b\ OiQeaU iQWeUSROaWiRQ. The EEVC 
UecRPPeQded OiPiWV aUe: 100PP UeaUZaUdV, 80PP XSZaUdV aQd 100PP OaWeUaO 
PRYePeQW. The PRdifieU XVed iQ Whe aVVeVVPeQW iV baVed RQ Whe ZRUVW Rf Whe UeaUZaUd, 
OaWeUaO aQd XSZaUd SeQaOWieV. 

Exceeding forward excursion line (Rear Passenger) 

The VcRUe iV UedXced fRU e[ceVViYe fRUZaUd e[cXUViRQ. WheUe Whe head Rf Whe ReaU 
PaVVeQgeU e[ceedV Whe 450PP RU 550PP fRUZaUd e[cXUViRQ OiQe aV defiQed iQ Whe fXOO 
ZidWh WeVW SURWRcRO, a 2 RU 4 SRiQW PRdifieU UeVSecWiYeO\ iV aSSOied. The PRdifieU caQ be 
UePRYed ZheQ iW iV VhRZQ b\ PeaQV Rf QXPeUicaO ViPXOaWiRQ RU a VOed WeVW WhaW Whe HIII-
50M dReV QRW cRQWacW Whe fURQW SaVVeQgeU VeaW ZheQ iQ Whe 50M VeaWiQg SRViWiRQ, RU 
ZheQ Whe HIC15 YaOXe iV beORZ 700 iQ caVe Rf cRQWacW ZiWh Whe fURQW SaVVeQgeU VeaW. 
The UeaU VeaW VhaOO be VeW WR Whe HIII-50M deVigQ SRViWiRQ. 

4.2.2 Chest 

Steering Wheel Contact (Driver) 

WheUe WheUe iV RbYiRXV diUecW ORadiQg Rf Whe cheVW fURP Whe VWeeUiQg ZheeO, a RQe SRiQW 
SeQaOW\ iV aSSOied. 

Shoulder belt load (Driver and Rear Passenger) 

WheUe Whe VhRXOdeU beOW ORad fiOWeUed aW CFC60 e[ceedV 6.00NN a WZR SRiQW SeQaOW\ iV 
aSSOied. 

4.2.3 Knee, Femur & Pelvis 

Submarining (Driver and Rear Passenger) 

The VcRUe fRU Whe KQee, FePXU & PeOYiV iV UedXced b\ 4 SRiQWV ZheQ VXbPaUiQiQg 
RccXUV. The PRdifieU iV aSSOied ZheQ a dURS iQ aQ\ Rf Whe WZR iOiac fRUceV PeaVXUed iV 
VeeQ ZiWhiQ 1 PV aQd ZheQ Whe VXbPaUiQiQg iV cRQfiUPed RQ Whe high VSeed fiOP. 

4.2.4 Door Opening during the Impact 

WheQ a dRRU RSeQV iQ Whe WeVW, a PiQXV RQe-SRiQW PRdifieU ZiOO be aSSOied WR Whe VcRUe 
fRU WhaW WeVW. The PRdifieU ZiOO be aSSOied WR Whe fURQWaO iPSacW aVVeVVPeQW fRU eYeU\ 
dRRU (iQcOXdiQg WaiOgaWeV aQd PRYeabOe URRfV) WhaW RSeQV. The QXPbeU Rf dRRU RSeQiQg 
PRdifieUV WhaW caQ be aSSOied WR Whe YehicOe VcRUe iV QRW OiPiWed.  

4.2.5 Door Opening Forces after the Impact 

RefeU WR Whe ReVcXe aQd E[WUicaWiRQ SURWRcRO fRU fXUWheU deWaiOV Rf SRVW-WeVW aVVeVVPeQW. 

4.3 Scoring & Visualisation 

The VcRUeV fRU Whe dUiYeU aQd UeaU SaVVeQgeU dXPP\ aUe aYeUaged. FRU Whe FXOO WidWh 
fURQWaO iPSacW, caSSiQg iV aSSOied RQ Whe cUiWicaO bRd\ UegiRQV:  head, QecN (dUiYeU RQO\) 
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aQd cheVW. 

TR eQVXUe ViPiOaU OeYeOV Rf SURWecWiRQ fRU aOO RccXSaQWV, Whe WRWaO dXPP\ VcRUe 
(e[cOXdiQg PRdifieUV) Rf Whe fURQW SaVVeQgeU (baVed RQ PaQXfacWXUeU SURYided daWa) 
Pa\ QRW be OeVV WhaQ 90% Rf WhaW Rf WRWaO VcRUe Rf Whe dUiYeU. The fURQW SaVVeQgeU daWa 
QeedV WR be SURYided WR Whe ANCAP SecUeWaUiaW befRUe Whe fXOO ZidWh WeVW iV SeUfRUPed. 
WheQ WhiV UeTXiUePeQW iV QRW PeW, Whe fURQW URZ ZiOO be aVVeVVed XViQg Whe ZRUVW 
SeUfRUPiQg bRd\ UegiRQ Rf Whe dUiYeU aQd fURQW SaVVeQgeU.  

The SURWecWiRQ SURYided fRU adXOWV fRU each bRd\ UegiRQ aUe SUeVeQWed YiVXaOO\, XViQg 
cRORXUed VegPeQWV ZiWhiQ bRd\ RXWOiQeV. The cRORXU XVed iV baVed RQ Whe SRiQWV 
aZaUded fRU WhaW bRd\ UegiRQ (URXQded WR WhUee deciPaO SOaceV), aV fROORZV: 

GUeeQ   µGRRd¶  4.000  SRiQWV 
YeOORZ   µAdeTXaWe¶ 2.670 - 3.999 SRiQWV 
OUaQge   µMaUgiQaO¶ 1.330 - 2.669 SRiQWV 
BURZQ   µWeaN¶ 0.001 - 1.329 SRiQWV 
Red   µPRRU¶  0.000  SRiQWV 

FRU fURQWaO iPSacW, Whe bRd\ UegiRQV aUe gURXSed WRgeWheU, ZiWh Whe VcRUe fRU Whe 
gURXSed bRd\ UegiRQ beiQg WhaW Rf Whe ZRUVW SeUfRUPiQg UegiRQ RU OiPb. The gURXSed 
UegiRQV aUe: Head (4 SRiQWV), NecN (4 SRiQWV), CheVW (4 SRiQWV) aQd KQee, FePXU & 
PeOYiV (i.e. OefW aQd UighW fePXU) (4 SRiQWV). ReVXOWV aUe VhRZQ VeSaUaWeO\ fRU dUiYeU aQd 
UeaU SaVVeQgeU. 

The cRQWUibXWiRQ Rf Whe fURQWaO iPSacW WeVW WR Whe AdXOW OccXSaQW PURWecWiRQ ScRUe iV 
caOcXOaWed b\ VXPPiQg Whe bRd\ VcRUeV fRU Whe UeOeYaQW bRd\ UegiRQV aQd caOcXOaWiQg 
Whe aYeUage Rf Whe dUiYeU aQd UeaU SaVVeQgeU VcRUeV (WRWaO Rf 16 SRiQWV each) aQd 
diYidiQg iW b\ WZR. The WRWaO achieYabOe VcRUe fRU Whe FXOO WidWh WeVW iV 8 SRiQWV. 



VeUViRQ 9.2.1 
JaQXaU\ 2023 17 

5 SIDE BARRIER AND POLE IMPACT ASSESSMENT  

FRU Whe faU Vide RccXSaQW SURWecWiRQ aVVeVVPeQW, UefeU WR Whe FaU Side TeVW aQd 
AVVeVVPeQW PURWRcRO.  

5.1 Criteria and Limit Values  

The baVic aVVeVVPeQW cUiWeUia XVed fRU bRWh Vide baUUieU aQd SROe iPSacWV, ZiWh Whe 
higheU aQd ORZeU SeUfRUPaQce OiPiWV fRU each SaUaPeWeU, aUe VXPPaUiVed beORZ. The 
aVVeVVPeQWV aUe diYided iQWR fRXU iQdiYidXaO bRd\ UegiRQV, Whe head, cheVW, abdRPeQ 
aQd SeOYiV. The cUiWeUia aQd OiPiWV aUe eTXaO fRU Vide baUUieU aQd SROe WeVW e[ceSW fRU Whe 
head aQd cheVW. A Pa[iPXP Rf fRXU SRiQWV aUe aYaiOabOe fRU each bRd\ UegiRQ. WheUe 
PXOWiSOe cUiWeUia e[iVW fRU aQ iQdiYidXaO bRd\ UegiRQ, Whe ORZeVW VcRUiQg SaUaPeWeU iV 
XVed WR deWeUPiQe Whe SeUfRUPaQce Rf WhaW UegiRQ. TheUe iV QR OiPiW WR Whe QXPbeU Rf 
PRdifieUV WhaW caQ be aSSOied. The cRQceSWV behiQd Whe PRdifieUV aUe e[SOaiQed iQ 
VecWiRQ 7.  

FRU bRWh Vide aQd SROe iPSacWV, caSSiQg iV aSSOied RQ Whe head, cheVW, abdRPeQ aQd 
SeOYiV. WheUe QR head SURWecWiRQ V\VWePV aUe SUeVeQW, Whe SROe WeVW ZiOO QRW be aOORZed 
aQd Whe SRiQWV fRU WhaW WeVW aUe VeW WR ]eUR.  

Note: The requirement is for the fitment of a head protection system, meaning that 
the manufacturer is free to use a solution other than an airbag. However, for 
technologies other than conventional curtain or head airbags, the manufacturer is 
requested to provide evidence that the system is effective, at least in principle, before 
a test can be allowed.  

5.1.1 Head  

5.1.1.1 Side barrier impact 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

HICϭϱ Ͳ ϱϬϬ͘ϬϬ ϳϬϬ͘ϬϬ ϳϬϬ͘ϬϬ  

ReƐƵlƚanƚ Acc ϯmƐec eǆceedance g ϳϮ͘ϬϬ ϴϬ͘ϬϬ ϴϬ͘ϬϬ  

5.1.1.2 Side pole impact 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

HICϭϱ Ͳ   ϳϬϬ͘ϬϬ 

Peak ƌeƐƵlƚanƚ AcceleƌaƚiŽn  g   ϴϬ͘ϬϬ 

Diƌecƚ head cŽnƚacƚ ǁiƚh ƚhe ƉŽle   CaƉƉing 
aƉƉlied 

5.1.2 Chest 

The aVVeVVPeQW iV baVed RQ Whe ZRUVW SeUfRUPiQg iQdiYidXaO Uib OaWeUaO cRPSUeVViRQ.  
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 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Laƚeƌal CŽmƉƌeƐƐiŽn mm Ϯϴ͘ϬϬ ϱϬ͘ϬϬ ϱϬ͘ϬϬ ;MDBͿ 
ϱϱ͘ϬϬ ;ƉŽleͿ 

5.1.3  Abdomen 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

Laƚeƌal CŽmƉƌeƐƐiŽn mm ϰϳ͘ϬϬ ϲϱ͘ϬϬ ϲϱ͘ϬϬ 

5.1.4  Pelvis 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

PƵbic SǇmƉhǇƐiƐ FŽƌce kN ϭ͘ϳϬ Ϯ͘ϴϬ Ϯ͘ϴϬ 

5.2 Modifiers 

5.2.1 Shoulder 

WheUe Whe VhRXOdeU OaWeUaO fRUce (Y diUecWiRQ) cRPSRQeQW iV 3.0NN RU abRYe, QR SRiQWV 
ZiOO be aZaUded fRU Whe cheVW aVVeVVPeQW.  

5.2.2 Chest & Abdomen 

WheUe Whe YiVcRXV cUiWeUiRQ (V*C) iV 1.0P/V RU abRYe fRU Whe cheVW, abdRPeQ RU bRWh, 
QR SRiQWV ZiOO be aZaUded fRU Whe UeOeYaQW bRd\ UegiRQ aVVeVVPeQW.  

5.2.3 Side Head Protection Device (Near-side Occupant in Pole Impact Onl\) 

VehicOeV eTXiSSed ZiWh head SURWecWiRQ Vide aiUbagV, cXUWaiQ, VeaW PRXQWed RU aQ\ 
RWheU, ZiOO haYe Whe iQfOaWed eQeUg\ abVRUbiQg aUeaV eYaOXaWed b\ PeaQV Rf a geRPeWUic 
aVVeVVPeQW. The aiUbagV PXVW SURYide SURWecWiRQ fRU a UaQge Rf RccXSaQW Vi]eV iQ bRWh 
Whe fURQW aQd Whe UeaU RQ bRWh VideV Rf Whe YehicOe. WheUe a YehicOe dReV QRW RffeU 
VXfficieQW SURWecWiRQ, a SeQaOW\ Rf -4 SRiQWV, -2 fRU fURQW aQd -2 fRU UeaU VeaWV, VhaOO be 
aSSOied WR Whe RYeUaOO SROe iPSacW VcRUe. AQ\ YehicOe WhaW dReV QRW SURYide a head 
SURWecWiRQ deYice cRYeUiQg Whe fURQW aQd UeaU VeaW SRViWiRQV RQ bRWh VideV Rf Whe YehicOe 
ZiOO aOVR aWWUacW WhiV PRdifieU.    

5.2.3.1 Coverage areas 

TR eQVXUe adeTXaWe head SURWecWiRQ iV RffeUed, Whe head SURWecWiRQ deYice cRYeUage 
iV aVVeVVed iQ Whe geRPeWUic aUea, RU Whe Head PURWecWiRQ DeYice (HPD) aVVeVVPeQW 
]RQe, ZheUe Whe RccXSaQW head ZRXOd PRVW OiNeO\ iPSacW Vide VWUXcWXUeV. If Whe YehicOe 
iV eTXiSSed ZiWh PRYabOe UeaU VeaWV Whe VeaW VhaOO be VeW WR Whe PRVW UeaUZaUd SRViWiRQ. 
If WheUe iV a WhiUd URZ Rf fi[ed VeaWV, WheVe ZiOO be iQcOXded iQ Whe aVVeVVPeQW XQOeVV 
Whe\ aUe SeU PaQXfacWXUeUV¶ UecRPPeQdaWiRQ QRW VXiWabOe fRU adXOW RccXSaWiRQ 
(haQdbRRN). 

5.2.3.2 Application 

WheUe Whe aiUbagV diffeU beWZeeQ Whe OefW aQd UighW haQd VideV Rf Whe YehicOe, Whe 
aiUbagV RQ bRWh VideV Rf Whe YehicOe ZiOO be eYaOXaWed aQd Whe aVVeVVPeQW ZiOO be baVed 



VeUViRQ 9.2.1 
JaQXaU\ 2023 19 

XSRQ ZRUVW SeUfRUPiQg Vide. AOO aUeaV Rf Whe aiUbag, bRWh fURQW aQd UeaU, ZiOO be 
eYaOXaWed aQd Whe aVVeVVPeQW ZiOO be baVed XSRQ Whe ZRUVW SeUfRUPiQg SaUW Rf aQ\ Rf 
Whe aiUbagV.   

E[clusions 

The head SURWecWiQg aiUbagV VhRXOd cRYeU aOO gOa]ed aUeaV ZiWhiQ Whe defiQed ]RQe XS 
WR Whe edge Rf dRRU da\OighW RSeQiQg (FMVSS201) ZheUe iW PeeWV Whe URRfOiQe, B-SiOOaU, 
C-SiOOaU aQd dRRU ZaiVWOiQe.  SeaPV iQ Whe aiUbag ZiOO QRW be SeQaOiVed SURYided WhaW Whe 
XQ-iQfOaWed aUea iV QR ZideU WhaQ 15PP. AQ\ RWheU aUeaV ZheUe Whe aiUbag Oa\eUV aUe 
cRQQecWed ZiOO QRW be SeQaOiVed SURYided WhaW Whe VXUURXQdiQg aUeaV aUe iQfOaWed aQd 
aQ\ XQ-iQfOaWed aUeaV aUe QR OaUgeU WhaQ 50PP iQ diaPeWeU RU eTXiYaOeQW aUea RU Whe 
VXP Rf Whe PajRU aQd PiQRU a[eV Rf iQdiYidXaO aUeaV dReV QRW e[ceed 100PP. IQ Whe 
caVe WhaW Whe XQ-iQfOaWed aUea ZRXOd be OaUgeU WhaQ deVcUibed abRYe, Whe OEM VhaOO 
SURYide daWa WR dePRQVWUaWe VXfficieQW eQeUg\ abVRUSWiRQ iV gXaUaQWeed. 

WheUe a YehicOe iV fiWWed ZiWh a WhiUd URZ Rf fROdabOe RU UePRYabOe VeaWV, Whe WhiUd URZ 
(RQO\) ZiOO be e[cOXded fURP Whe aVVeVVPeQW.  

Incorrect Airbag Deplo\ment 

AQ\ aiUbag(V) Zhich dReV QRW deSOR\ fXOO\ iQ Whe deVigQed PaQQeU ZiOO aWWUacW a -1 SRiQW 
PRdifieU aSSOicabOe WR each Rf Whe PRVW UeOeYaQW bRd\ SaUW(V) fRU Whe affecWed RccXSaQW. 
FRU e[aPSOe, ZheUe a head cXUWaiQ aiUbag iV deePed WR haYe deSOR\ed iQcRUUecWO\, Whe 
SeQaOW\ ZiOO be aSSOied WR Whe Vide iPSacW dUiYeU¶V head (-1). WheUe Whe iQcRUUecW 
deSOR\PeQW affecWV PXOWiSOe bRd\ SaUWV, Whe PRdifieU ZiOO be aSSOied WR each iQdiYidXaO 
bRd\ SaUW. FRU e[aPSOe, ZheUe a VeaW RU dRRU PRXQWed Vide aiUbag faiOV WR deSOR\ 
cRUUecWO\ WhaW iV iQWeQded WR SURYide SURWecWiRQ WR Whe head aV ZeOO aV Whe WhRUa[, 
abdRPeQ aQd SeOYiV, Whe SeQaOW\ ZiOO be aSSOied WR aOO bRd\ UegiRQV, Whe head (-1), cheVW 
(-1), abdRPeQ (-1) aQd SeOYiV (-1). The SeQaOWieV aUe aSSOicabOe WR bRWh Whe Vide aQd 
SROe iPSacWV, Zhich aUe VcaOed dRZQ iQ Whe fiQaO YehicOe UaWiQg.  

The PRdifieU ZiOO be aSSOied eYeQ if Whe aiUbag ZaV QRW iQWeQded WR RffeU SURWecWiRQ iQ 
WhaW SaUWicXOaU iPSacW. FRU e[aPSOe, Whe SeQaOW\ ZiOO be aSSOied if a dUiYeU¶V NQee aiUbag 
deSOR\V iQcRUUecWO\ iQ a Vide RU SROe iPSacW. IQ WhiV caVe Whe PRdifieU ZiOO be aSSOied WR 
bRWh fURQWaO iPSacW dUiYeU NQee, fePXU aQd SeOYiV bRd\ SaUWV. WheUe a fURQWaO SURWecWiRQ 
aiUbag deSOR\V iQcRUUecWO\, NQee-PaSSiQg iV QRW SeUPiWWed fRU Whe RccXSaQW ZhRP Whe 
aiUbag ZaV deVigQed WR SURWecW. 

Door Opening during the Impact 

WheQ a dRRU RSeQV iQ Whe WeVW, a PiQXV RQe-SRiQW PRdifieU ZiOO be aSSOied WR Whe VcRUe 
fRU WhaW WeVW. The PRdifieU ZiOO be aSSOied WR Whe Vide iPSacW aVVeVVPeQW VcRUe fRU eYeU\ 
dRRU (iQcOXdiQg WaiOgaWeV aQd PRYeabOe URRfV) WhaW RSeQV. The QXPbeU Rf dRRU RSeQiQg 
PRdifieUV WhaW caQ be aSSOied WR Whe YehicOe VcRUe iV QRW OiPiWed.  

Door Opening Forces after the Impact 

A checN iV Pade WR eQVXUe WhaW Whe dRRUV RQ Whe QRQ-VWUXcN Vide caQ be RSeQed. The 
dRRUV RQ Whe VWUXcN Vide aUe QRW RSeQed.  
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5.3 Scoring & Visualisation 

The SURWecWiRQ SURYided fRU adXOWV fRU each bRd\ UegiRQ aUe SUeVeQWed YiVXaOO\, XViQg 
cRORXUed VegPeQWV ZiWhiQ bRd\ RXWOiQeV. The cRORXU XVed iV baVed RQ Whe SRiQWV 
aZaUded fRU WhaW bRd\ UegiRQ (URXQded WR WhUee deciPaO SOaceV), aV fROORZV: 

GUeeQ   µGRRd¶  4.000  SRiQWV 
YeOORZ   µAdeTXaWe¶ 2.670 - 3.999 SRiQWV 
OUaQge   µMaUgiQaO¶ 1.330 - 2.669 SRiQWV 
BURZQ   µWeaN¶ 0.001 - 1.329 SRiQWV 
Red   µPRRU¶  0.000  SRiQWV 

FRU Whe Vide baUUieU aQd SROe iPSacWV, aOO Whe iQdiYidXaO UegiRQV aUe XVed.  ReVXOWV aUe 
VhRZQ VeSaUaWeO\ fRU Vide baUUieU aQd SROe iPSacW. 

The cRQWUibXWiRQ Rf Whe Vide aQd SROe iPSacW WeVWV aORQg ZiWh Whe faU Vide RccXSaQW 
aVVeVVPeQW WR Whe AdXOW OccXSaQW PURWecWiRQ ScRUe iV caOcXOaWed b\ VXPPiQg Whe bRd\ 
VcRUeV fRU Whe UeOeYaQW bRd\ UegiRQV iQ each Rf Whe WeVWV. The WRWaO VcRUe iQ Whe Vide 
baUUieU aQd SROe WeVWV WRgeWheU iV OiPiWed WR 12 SRiQWV aQd Whe WRWaO VcRUe fRU faU Vide 
RccXSaQW SURWecWiRQ iV OiPiWed WR 4 SRiQWV. The iQdiYidXaO VcRUeV (afWeU PRdifieUV haYe 
beeQ aSSOied) fRU Whe Vide iPSacW WeVW (Pa[. 16 SRiQWV) aQd Whe SROe WeVW (Pa[. 16 
SRiQWV) aUe VXPPed aQd VcaOed dRZQ WR 12 SRiQWV aQd cRPbiQed ZiWh Whe faU Vide VcRUe 
WR SURdXce Whe WRWaO VcRUe. 
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6 WHIPLASH SEAT ASSESSMENT  

WhiSOaVh iV aVVeVVed fRU bRWh Whe fURQW VeaWV aQd Whe UeaU RXWbRaUd VeaWV.  FURQW VeaWV 
aUe WeVWed VWaWicaOO\ aQd d\QaPicaOO\ accRUdiQg WR ANCAP WhiSOaVh TeVWiQg PURWRcRO.  
ReaU VeaWV aUe aVVeVVed accRUdiQg WR Whe ANCAP ReaU WhiSOaVh PURWRcRO.  The deWaiOV 
Rf Whe fURQW VeaW(V) WhaW ZiOO be WeVWed b\ ANCAP aUe cRQWaiQed iQ SecWiRQ 3.2.5 Rf Whe 
ANCAP VehicOe SSecificaWiRQ, SSRQVRUVhiS, TeVWiQg aQd Re-WeVWiQg PURWRcRO. 

6.1 Front Seat Whiplash Assessment 

6.1.1 Criteria and Limit Values 

The baVic aVVeVVPeQW cUiWeUia XVed fRU fURQW ZhiSOaVh SURWecWiRQ aVVeVVPeQW, ZiWh Whe 
higheU aQd ORZeU SeUfRUPaQce OiPiWV fRU each SaUaPeWeU, aUe VXPPaUiVed beORZ. 

6.1.1.1 Static Assessments 

Head Restraint Geometr\ Assessment 

The aVVeVVPeQW iV baVed RQ Whe ZRUVW SeUfRUPiQg SaUaPeWeU fURP eiWheU Whe heighW RU 
bacNVeW: 

  TeVW SRViWiRQ LRZeU OiPiW  HigheU OiPiW 

EffecWiYe HeighW  755PP 825PP 

BacNVeW 45PP NA 

The geRPeWU\ aVVeVVPeQW haV WZR SRiQWV aOORcaWed WR iW UaQgiQg fURP SOXV RQe WR PiQXV 
RQe.  EffecWiYe heighW iV caOcXOaWed XViQg a VOidiQg VcaOe beWZeeQ Whe WZR VSecified 
OiPiWV. BacNVeW iV eYaOXaWed RQ a SaVV/faiO baViV. A BacNVeW Rf 45PP RU PRUe ZiOO VcRUe 
-1 SRiQWV, BacNeVW YaOXeV beORZ Whe OiPiW ZiOO VcRUe 1 SRiQW. 

Worst Case Geometr\ 

1/Q SRiQWV (ZheUe Q = Whe QXPbeU Rf fURQW VeaWV) ZiOO be aYaiOabOe fRU each fURQW VeaW 
VcRUiQg PRUe WhaQ 0 SRiQWV iQ Whe ZRUVW caVe geRPeWU\ aVVeVVPeQW. FRU VeaWV ZheUe 
Whe RccXSaQW PXVW adjXVW Whe head UeVWUaiQW, Whe ZRUVW caVe geRPeWU\ VhaOO be 
PeaVXUed iQ Whe ORZeVW aQd UeaUPRVW SRViWiRQ UegaUdOeVV Rf ZheWheU RU QRW Whe VeaW iV 
eTXiSSed ZiWh aQ acWiYe head UeVWUaiQW. AOWeUQaWiYeO\, a PeaQV Rf eQVXUiQg WhaW Whe head 
UeVWUaiQW iV cRUUecWO\ SRViWiRQed fRU diffeUeQW Vi]ed RccXSaQWV ZiWhRXW VSecific RccXSaQW 
acWiRQ VhaOO be RffeUed. FRU WheVe aXWRPaWicaOO\ adjXVWiQg head UeVWUaiQWV, Whe ZRUVW 
caVe geRPeWU\ aVVeVVPeQW VhaOO be PeaVXUed iQ Whe SRViWiRQ aV RbWaiQed iQ SecWiRQ 
4.6.1 Rf Whe ANCAP WhiSOaVh TeVWiQg PURWRcRO. ThiV cUediW ZiOO RQO\ be aYaiOabOe WR 
VeaWV SeUfRUPiQg ZeOO d\QaPicaOO\, ZiWh a UaZ VcRUe gUeaWeU WhaQ 3.00 SRiQWV afWeU 
caSSiQg aQd aOO PRdifieUV haYe beeQ aSSOied.   

  LRZeVW aQd UeaUPRVW SRViWiRQ LiPiW 

EffecWiYe HeighW  790PP 

BacNVeW 70PP 

FRU Whe d\QaPic WeVW Rf VeOf adjXVWiQg head UeVWUaiQWV, Whe VeaW VhRXOd be VeW iQ Whe 
SRViWiRQ aV RbWaiQed iQ SecWiRQ 4.6.1. Rf Whe ANCAP WhiSOaVh TeVWiQg PURWRcRO aQd Whe 
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cRUUeVSRQdiQg head UeVWUaiQW heighW VhRXOd be XVed iUUeVSecWiYe Rf ZheWheU WhiV iV Whe 
Pid heighW SRViWiRQ Rf Whe head UeVWUaiQW iWVeOf. 

The iQdiYidXaO fURQW VeaWV aUe VcRUed VeSaUaWeO\ fRU WhiV feaWXUe aV caUV haYe beeQ 
eQcRXQWeUed iQ Zhich diffeUeQW SURYiViRQV aUe Pade fRU Whe dUiYeU aQd fURQW SaVVeQgeU 
VeaWV aQd Whe V\VWeP aOVR aOORZV fRU caUV ZiWh WhUee fURQW VeaWV. WheUe Whe 
PaQXfacWXUeU caQ SURYide eYideQce WhaW Whe fURQW VeaWV aUe eTXiYaOeQW iQ WeUPV Rf Whe 
ZRUVW caVe geRPeWU\ aVVeVVPeQW, Whe VeaWV ZiOO be VcRUed eTXaOO\. WheUe WhiV iV QRW 
Whe caVe, Whe PaQXfacWXUeU ZiOO be aVNed WR SURYide aQ addiWiRQaO VeaW fRU aVVeVVPeQW. 

6.1.1.2  D\namic Assessments 

A VOidiQg VcaOe V\VWeP Rf SRiQWV VcRUiQg VhaOO be aSSOied ZiWh WZR OiPiWV fRU each VeaW 
deVigQ SaUaPeWeU, a PRUe dePaQdiQg higheU SeUfRUPaQce OiPiW, beORZ Zhich a 
Pa[iPXP VcRUe iV RbWaiQed aQd a OeVV dePaQdiQg ORZeU SeUfRUPaQce OiPiW, be\RQd 
Zhich QR SRiQWV aUe VcRUed.  WheUe a YaOXe faOOV beWZeeQ Whe WZR OiPiWV, Whe VcRUe iV 
caOcXOaWed b\ OiQeaU iQWeUSROaWiRQ.  

The Pa[iPXP VcRUe fRU each SaUaPeWeU iV 1.0 SRiQW, ZiWh a Pa[iPXP Rf 3.0 SRiQWV 
aYaiOabOe SeU WeVW. FRU bRWh WeVWV, Whe VcRUe fRU each Rf Whe WhUee aVVeVVPeQW 
SaUaPeWeUV iV caOcXOaWed ZiWh Whe RYeUaOO VcRUe fRU a ViQgOe d\QaPic WeVW beiQg Whe VXP 
Rf Whe VcRUeV fRU NIC, XSSeU QecN VheaU aQd XSSeU QecN WeQViRQ.  

CaSSiQg OiPiWV aUe XVed fRU aOO SaUaPeWeUV. FRU T1 acceOeUaWiRQ aQd THRC, caSSiQg 
ZiOO RQO\ be aSSOied ZheUe bRWh SaUaPeWeUV e[ceed Whe UeVSecWiYe caSSiQg OiPiWV. The 
high VeYeUiW\ SXOVe ZiOO be VXbjecW WR aQ addiWiRQaO VeaWbacN defOecWiRQ aVVeVVPeQW 
ZheUe a WhUee SRiQW SeQaOW\ ZiOO be aSSOied WR VeaWV ZiWh a URWaWiRQ Rf 32.0� RU gUeaWeU.  

Medium Severit\ Pulse 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

NIC mϮͬƐϮ ϭϭ͘ϬϬ Ϯϰ͘ϬϬ Ϯϳ͘ϬϬ 

Nkm Ͳ Ͳ Ͳ Ϭ͘ϲϵ 

RebŽƵnd ǀelŽciƚǇ mͬƐ Ͳ Ͳ ϱ͘ϮϬ 

UƉƉeƌ Neck Sheaƌ Fǆ ;нǀeͿ N ϯϬ͘ϬϬ ϭϵϬ͘ϬϬ ϮϵϬ͘ϬϬ 

UƉƉeƌ Neck Sheaƌ Fǆ ;ͲǀeͿ N Ͳ Ͳ ϯϲϬ͘ϬϬ 

UƉƉeƌ Neck TenƐiŽn Fǌ N ϯϲϬ͘ϬϬ ϳϱϬ͘ϬϬ ϵϬϬ͘ϬϬ 

UƉƉeƌ Neck EǆƚenƐiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

UƉƉeƌ Neck FleǆiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

LŽǁeƌ Neck Sheaƌ Fǆ ;ABSͿ N Ͳ Ͳ ϯϲϬ͘ϬϬ 

LŽǁeƌ Neck EǆƚenƐiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

LŽǁeƌ Neck FleǆiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

Tϭ acceleƌaƚiŽn g Ͳ Ͳ ϭϱ͘ϱϱ 

TͲHRC Ɛƚaƌƚ mƐ Ͳ Ͳ ϵϮ͘ϬϬ 

* AOO SaUaPeWeUV caOcXOaWed XQWiO THRC-eQd, e[ceSW UebRXQd YeORciW\. 
ABS iQdicaWeV WhaW Whe abVROXWe YaOXe Rf Whe SaUaPeWeU iV eYaOXaWed.  
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High Severit\ Pulse 

 Higheƌ limiƚ  LŽǁeƌ limiƚ CaƉƉing limiƚ 

NIC mϮͬƐϮ ϭϯ͘ϬϬ Ϯϯ͘ϬϬ Ϯϱ͘ϱϬ 

Nkm Ͳ Ͳ Ͳ Ϭ͘ϳϴ 

RebŽƵnd ǀelŽciƚǇ mͬƐ Ͳ Ͳ ϲ͘ϬϬ 

UƉƉeƌ Neck Sheaƌ Fǆ ;нǀeͿ N ϯϬ͘ϬϬ ϮϭϬ͘ϬϬ ϯϲϰ͘ϬϬ 

UƉƉeƌ Neck Sheaƌ Fǆ ;ͲǀeͿ N Ͳ Ͳ ϯϲϬ͘ϬϬ 

UƉƉeƌ Neck TenƐiŽn Fǌ N ϰϳϬ͘ϬϬ ϳϳϬ͘ϬϬ ϭϬϮϰ͘ϬϬ 

UƉƉeƌ Neck EǆƚenƐiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

UƉƉeƌ Neck FleǆiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

LŽǁeƌ Neck Sheaƌ Fǆ ;ABSͿ N Ͳ Ͳ ϯϲϬ͘ϬϬ 

LŽǁeƌ Neck EǆƚenƐiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

LŽǁeƌ Neck FleǆiŽn MǇ Nm Ͳ Ͳ ϯϬ͘ϬϬ 

Tϭ acceleƌaƚiŽn g Ͳ Ͳ ϭϳ͘ϴϬ 

TͲHRC Ɛƚaƌƚ mƐ Ͳ Ͳ ϵϮ͘ϬϬ 

Seaƚback DeflecƚiŽn deg Ͳ Ͳ ϯϮ͘ϬϬ 

       * AOO SaUaPeWeUV caOcXOaWed XQWiO THRC-eQd, e[ceSW UebRXQd YeORciW\. 

ABS iQdicaWeV WhaW Whe abVROXWe YaOXe Rf Whe SaUaPeWeU iV eYaOXaWed. 

6.1.2 Front Whiplash Modifiers 

6.1.2.1 Seatback D\namic Deflection 

The high VeYeUiW\ SXOVe ZiOO be VXbjecW WR aQ addiWiRQaO VeaWbacN defOecWiRQ aVVeVVPeQW 
ZheUe a WhUee SRiQW SeQaOW\ ZiOO be aSSOied WR Whe RYeUaOO VcRUe ZheUe VeaWV haYe a 
URWaWiRQ Rf 32.0� RU gUeaWeU. 

6.1.2.2 Dumm\ Artefact Loading 

A WZR SRiQW QegaWiYe PRdifieU ZRXOd be aSSOied aV a PeaQV Rf SeQaOiViQg aQ\ VeaW WhaW, 
b\ deVigQ, SOaceV XQfaYRXUabOe ORadiQg RQ RWheU bRd\ aUeaV (e.g. SUeYeQWiQg UeaOiVWic 
UaPSiQg XS) RU e[SORiWV a dXPP\ aUWefacW. 

6.2 Rear Seat Whiplash Assessment 

The aVVeVVPeQW cUiWeUia XVed fRU UeaU VeaW ZhiSOaVh SURWecWiRQ aVVeVVPeQW, ZiWh Whe 
SRiQWV VcRUed fRU each SaUaPeWeU, aUe VXPPaUiVed beORZ.  OQO\ RXWbRaUd VeaWiQg 
SRViWiRQV aUe aVVeVVed.  MaQXfacWXUeUV ZiOO be aVNed WR SURYide WheRUeWicaO deVigQ daWa 
fRU R SRiQW SRViWiRQ aQd WRUVR aQgOe Rf Whe WZR RXWbRaUd VeaWiQg SRViWiRQV.  If WheVe aUe 
Whe VaPe WR ZiWhiQ Whe fROORZiQg WROeUaQceV, 

R SRiQW SRViWiRQ (YeUWicaO aQd hRUi]RQWaO): �2.5PP 

TRUVR aQgOe: �0.5�, 
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Whe WZR RXWbRaUd VeaWiQg SRViWiRQV ZiOO be cRQVideUed V\PPeWUicaO aQd RQO\ RQe 
SRViWiRQ QeedV WR be PeaVXUed.  OWheUZiVe, Whe WZR RXWbRaUd VeaWiQg SRViWiRQV ZiOO be 
VeSaUaWeO\ aVVeVVed.  HRZeYeU, eYeQ iQ Whe caVe WhaW PaQXfacWXUeU daWa iQdicaWeV 
V\PPeWU\, Whe OabRUaWRU\ Pa\ aVVeVV Whe VeaWiQg SRViWiRQV VeSaUaWeO\ if Whe\ haYe 
UeaVRQ WR beOieYe WhaW Whe VeaWV aUe QRW V\PPeWUicaO. 

6.2.1 Prerequisite 

FRU a VeaWiQg URZ WR VcRUe SRiQWV iQ Whe UeaU ZhiSOaVh aVVeVVPeQW, aQ\ ceQWUe VeaWiQg 
SRViWiRQ iQ WhaW URZ QeedV WR cRPSO\ ZiWh Whe UeTXiUePeQWV Rf UN-ECE RegXOaWiRQ 17-
08. ThiV Pa\ be achieYed b\ XVe Rf a VeSaUaWe head UeVWUaiQW RU RWheUZiVe bXW, iQ aQ\ 
caVe, aOO YehicOeV iQ Whe PRdeO UaQge PXVW be eTXiSSed aV VWaQdaUd ZiWh ZhaW iV 
Qeeded WR eQVXUe cRPSOiaQce. MaQXfacWXUeUV ZiOO be aVNed fRU eYideQce (aSSURYaO, 
WechQicaO VeUYice UeSRUW) WhaW Whe UeaU ceQWUe VeaW cRPSOieV ZiWh Whe UeTXiUePeQWV Rf 
UN-ECE RegXOaWiRQ 17-08.  FRU e[aPSOe, a YehicOe ZiWh 3 VeaWiQg URZV haYiQg a 
UeVWUaiQW aV VWaQdaUd iQ URZ 2 bXW QRW VWaQdaUd iQ URZ 3 caQ VcRUe SRiQWV fRU URZ 2 RQO\. 

CaUV Zhich haYe QR UeaU ceQWUe VeaWiQg SRViWiRQ (4 VeaWeUV fRU e[aPSOe) ZiOO 
aXWRPaWicaOO\ fXOfiO WhiV SUeUeTXiViWe. 

6.2.2 Criteria and Limit Values 

A Pa[iPXP Rf fRXU SRiQWV iV aZaUded fRU each VeaWiQg SRViWiRQ baVed RQ Whe EffecWiYe 
HeighW PeaVXUePeQWV, bacNVeW (ǻCP X) aQd QRQ-XVe SRViWiRQ. OQe aQd a haOf SRiQWV 
aUe aZaUded if Whe heighW UeTXiUePeQWV aUe PeW. If Whe heighW UeTXiUePeQWV aUe PeW, aQ 
addiWiRQaO RQe SRiQW iV aZaUded if Whe bacNVeW UeTXiUePeQW iV PeW iQ Whe Pid head 
UeVWUaiQW SRViWiRQ; a fXUWheU haOf SRiQW iV aZaUded if Whe bacNVeW iV PeW iQ Whe ZRUVW-caVe 
SRViWiRQ; aQd aQ addiWiRQaO SRiQW caQ be VcRUed if Whe UeTXiUePeQWV fRU QRQ-XVe SRViWiRQ 
aUe PeW. 

6.2.2.1 Effective Height requirements 

The VeaWiQg SRViWiRQ VhaOO be deePed WR haYe PeW Whe heighW UeTXiUePeQWV Rf WhiV 
SURWRcRO if eiWheU  SaUagUaSh 6.2.2.1.1 RU 6.2.2.1.2 iV PeW. 

6.2.2.1.1 The UeTXiUePeQWV Rf WhiV SaUagUaSh aUe PeW if Whe effecWiYe heighW Rf Whe head 
UeVWUaiQW PeeWV Whe UeTXiUePeQWV Rf bRWh Whe fROORZiQg: 

- The effecWiYe heighW Rf Whe UeVWUaiQW iV, iQ iWV ORZeVW SRViWiRQ, QR OeVV WhaQ 720PP 

- The effecWiYe heighW Rf Whe UeVWUaiQW iV, iQ iWV higheVW SRViWiRQ, QR OeVV WhaQ 770PP2. 

6.2.2.1.2 If Whe iQWeUiRU VXUface Rf Whe YehicOe URRfOiQe, iQcOXdiQg Whe headOiQeU RU bacNOighW, 
Sh\VicaOO\ SUeYeQWV a head UeVWUaiQW ORcaWed iQ Whe UeaU RXWbRaUd deVigQaWed 
VeaWiQg SRViWiRQ fURP aWWaiQiQg Whe heighW UeTXiUed b\ SaUagUaSh 6.2.2.1.1 Rf WhiV 
SURWRcRO, Whe gaS beWZeeQ Whe head UeVWUaiQW aQd iQWeUiRU VXUface Rf Whe URRfOiQe, 

 

 

2  ANCAP ZiOO PRQiWRU OegiVOaWiYe UeTXiUePeQWV aQd Pa\ UeYiVe WhiV figXUe iQ fXWXUe \eaUV. 
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iQcOXdiQg Whe headOiQeU RU Whe bacNOighW ZheQ PeaVXUed aV deVcUibed beORZ, VhaOO 
QRW e[ceed 50PP ZheQ Whe head UeVWUaiQW iV adjXVWed WR iWV higheVW SRViWiRQ 
iQWeQded fRU RccXSaQW XVe: 

- If adjXVWabOe, adjXVW Whe head UeVWUaiQW WR iWV Pa[iPXP heighW aQd PeaVXUe Whe 
cOeaUaQce beWZeeQ Whe WRS Rf Whe head UeVWUaiQW RU Whe VeaW bacN aW aOO VeaW bacN 
aQgOeV fRU iQWeQded XVe aQd Whe iQWeUiRU VXUface Rf Whe URRfOiQe RU Whe UeaU 
bacNOighW, b\ aWWePSWiQg WR SaVV a 50 � 0.5PP VSheUe beWZeeQ WheP.  

6.2.2.2 Backset Requirements 

UViQg Whe WRUVR aQgOe, Whe caOcXOaWed OiPiW YaOXe Rf bacNVeW (ǻCP X)LIMIT iV deWeUPiQed 
XViQg Whe fROORZiQg fRUPXOa: 

ሺ∆𝑪𝑷 𝑿ሻ𝑳𝑰𝑴𝑰𝑻 ൌ ૠ. ૚૛ૡ ∙ 𝑻࢕࢙࢘࢕ 𝒂𝒏𝒈𝒍𝒆 ൅ ૚૞૜ 

ThiV OiPiW YaOXe iV aSSOied iQ bRWh Pid aQd ZRUVW caVe SRViWiRQ. 

6.2.2.3 Non-Use Position Assessment 

Automatic Return Head Restraints 

The head UeVWUaiQW QeedV WR aXWRPaWicaOO\ gR WR Whe XVe-SRViWiRQ fURP Whe QRQ-XVe 
SRViWiRQ aW igQiWiRQ RQ RU ZheQ Whe eQgiQe iV VWaUWed. 

60� Rotation Evaluation 

The diffeUeQce iQ head UeVWUaiQW aQgOe QeedV WR be OaUgeU WhaQ 60� beWZeeQ Whe iQ-XVe 
aQd QRQ-XVe SRViWiRQ. ReaUZaUd URWaWiRQ RU UeWUacWiRQ Rf Whe head UeVWUaiQW WR VeW Whe 
QRQ-XVe SRViWiRQ iV QRW cRPSOiaQW ZiWh Whe UeTXiUePeQWV Rf WhiV VecWiRQ. 

10� Torso Line Change 

The diffeUeQce iQ WRUVR aQgOe beWZeeQ Whe iQ-XVe aQd QRQ-XVe SRViWiRQ QeedV WR be 
OaUgeU WhaQ 10�. 

Discomfort Metric 

The ORZeU edge Rf Whe head UeVWUaiQW (HLE) VhaOO be QRW PRUe WhaQ 460 PP, bXW QRW OeVV 
WhaQ 250 PP fURP Whe R-PRiQW aQd Whe WhicNQeVV (S) VhaOO QRW be OeVV WhaQ 40 PP. 

6.3 Scoring 

6.3.1 Front Whiplash Score 

6.3.1.1 RaZ Score 

The SURWRcRO aOORZV fRU a Pa[iPXP VcRUe Rf 8 SRiQWV aV a UeVXOW Rf caUU\iQg RXW Whe WZR 
VeYeUiWieV Rf ZhiSOaVh WeVW, aVVXPiQg QR QegaWiYe PRdifieUV haYe beeQ aSSOied.  ThiV 
VcRUe iV NQRZQ aV Whe UaZ VcRUe aQd iWV cRPSRQeQWV aUe e[SOaiQed beORZ.  

Each VeYeUiW\ Rf ZhiSOaVh WeVW SXOVe UeVXOWV iQ a Pa[iPXP Rf 3 SRiQWV beiQg aZaUded 
baVed RQ Whe PeaVXUed cUiWeUia.  OQe SRiQW iV aZaUded fRU each Rf NIC, XSSeU QecN F[ 
aQd F]. If aQ\ Rf NIC, NNP, Head UebRXQd YeORciW\, QecN VheaU, WeQViRQ RU PRPeQW 
Ueach Whe caSSiQg OiPiW, QR VcRUe iV giYeQ fRU WhaW SXOVe. AddiWiRQaOO\, if bRWh T1 aQd 
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head UeVWUaiQW cRQWacW WiPe Ueach Whe caSSiQg OiPiW, QR VcRUe iV giYeQ fRU Whe SXOVe. The 
VXP Rf Whe VcRUeV fURP Whe d\QaPic WeVWV iV WheQ VXbjecW WR Whe aSSOicaWiRQ Rf Whe 
PRdifieUV. 

 Points available 
Static assessments  
HR geometry -1 to +1 points 
Worst case geometry 1 point 
Dynamic 
assessments 

 

  
Medium severity pulse 3 points 
High severity pulse 3 points 
Modifiers  
Seatback deflection -3 points 
Dummy artefact loading -2 points 
Maximum points 8 points 

6.3.1.2 Scaled Front Whiplash Score 

The UaZ VcRUe iV VcaOed fURP a Pa[iPXP Rf 8 SRiQWV WR a Pa[iPXP Rf 3.0 SRiQWV. 
ScaOed VcRUeV OeVV WhaQ ]eUR aUe VeW WR ]eUR SRiQWV. 

6.3.2 Rear Whiplash Score 

6.3.2.1 RaZ Score 

SeaW URZV haYiQg a UeaU ceQWUe VeaWiQg SRViWiRQ PeeWiQg Whe SUeUeTXiViWeV Rf 6.2.1 caQ 
VcRUe SRiQWV fRU geRPeWU\ aQd QRQ-XVe SRViWiRQ accRUdiQg WR Whe fROORZiQg SaUagUaShV.  

The UeaU ZhiSOaVh VcRUe fRU each VeaW iV Whe VXP Rf iWV geRPeWU\ aVVeVVPeQW VcRUe 
aQd iWV QRQ-XVe SRViWiRQ aVVeVVPeQW VcRUe. The UeaU ZhiSOaVh VcRUe iV Whe VXP Rf Whe 
VcRUeV fRU Whe WZR UeaU RXWbRaUd VeaWV (dRXbOe Whe VcRUe fRU RQe VeaW iQ Whe caVe Rf 
V\PPeWUic VeaWiQg SRViWiRQV).   

FRU a YehicOe ZiWh a WhiUd URZ Whe VcRUeV Rf Whe VecRQd aQd WhiUd URZ aUe added aQd 
VcaOed WR a Pa[iPXP Rf 1 SRiQW. VehicOeV ZiWh QR VXbVeTXeQW VeaWiQg SRViWiRQV afWeU 
Whe fURQW URZ aUe e[cOXded fURP Whe aVVeVVPeQW. 

Geometr\ Assessment Score 

Parameter Score (per seating position) 
Effective Height 1.5 

(ǻCP X)*mid 
 

<= (ǻCP X)LIMIT 1 
> (ǻCP X)LIMIT 0 

(ǻCP X)*Zc 
 

<= (ǻCP X)LIMIT 0.5 
> (ǻCP X)LIMIT 0 

* Points can be scored for backset onl\ if the Effective Height requirements are 
met. 
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Non-Use Position Score 

AV a SUeUeTXiViWe fRU VcRUiQg fRU Whe NRQ-UVe PRViWiRQ, Whe heighW aQd bacNVeW 
aVVeVVPeQW QeedV WR VcRUe PRUe WhaQ 0 SRiQWV. 

If Whe head UeVWUaiQW iV aOZa\V iQ a XVe SRViWiRQ, aQd VcRUeV PRUe WhaQ 0 SRiQWV fRU 
geRPeWU\, Whe VeaWiQg SRViWiRQ VcRUeV 1 SRiQW. SeaWiQg SRViWiRQV ZiWh a QRQ-XVe SRViWiRQ 
cRPSOiaQW ZiWh RQe Rf Whe SURcedXUeV deVcUibed iQ 6.2.2.3 aQd Zhich VcRUe PRUe WhaQ 
0 SRiQWV fRU geRPeWU\ aOVR VcRUe 1 SRiQW. If QR SRiQWV aUe VcRUed fRU geRPeWU\, QR SRiQWV 
caQ be VcRUed fRU XVe/QRQ-XVe SRViWiRQV. 

6.3.2.2 Scaled Rear Whiplash Score 

The UaZ VcRUe iV VcaOed dRZQ WR a WRWaO Pa[iPXP Rf RQe SRiQW fRU UeaU ZhiSOaVh.   

6.4 Visualisation 

The fURQW aQd UeaU ZhiSOaVh VcRUeV aUe SUeVeQWed VeSaUaWeO\ XViQg a cRORXUed head 
aQd QecN gUaShic. The cRORXUV XVed aUe baVed RQ Whe fURQW VeaW aQd UeaU VeaW VcRUeV 
UeVSecWiYeO\, URXQded WR WhUee deciPaO SOaceV. 

6.4.1 Front Whiplash Visualisation 

FRU ZhiSOaVh, Whe SURWecWiRQ SURYided fRU Whe QecN Rf a fURQW VeaW adXOW RccXSaQW iV 
SUeVeQWed YiVXaOO\ XViQg a cRORXUed head aQd QecN gUaShic. The cRORXU XVed iV baVed 
RQ Whe VcaOed SRiQWV (URXQded WR WhUee deciPaO SOaceV), aV fROORZV: 

GUeeQ    µGRRd¶   2.250 ± 3.000 SRiQWV 
OUaQge    µMaUgiQaO¶  1.125 ± 2.249 SRiQWV 
Red    µPRRU¶   0.000 ± 1.124 SRiQWV 

6.4.2 Rear Whiplash Visualisation 

The SURWecWiRQ SURYided fRU Whe QecN Rf Whe UeaU VeaW RccXSaQW iV SUeVeQWed YiVXaOO\ 
XViQg a cRORXUed head aQd QecN gUaShic. The cRORXU XVed iV baVed RQ Whe VcaOed SRiQWV 
(URXQded WR WhUee deciPaO SOaceV), aV fROORZV: 

GUeeQ    µGRRd¶   0.667 ± 1.000 SRiQWV 
OUaQge    µMaUgiQaO¶  0.333 ± 0.666 SRiQWV  
Red    µPRRU¶   0.000 ± 0.332 SRiQWV 
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7 RESCUE, EXTRICATION AND SAFETY 

FRU deWaiOV Rf Whe aVVeVVPeQW UefeU WR Whe ReVcXe, E[WUicaWiRQ aQd SafeW\ TeVW aQd 
AVVeVVPeQW PURWRcRO. 
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8 CONCEPTS BEHIND THE ASSESSMENTS 

8.1 Frontal Impact 

8.1.1 Head 

CONCEPT: The driver's head should be predictably restrained by the airbag, and 
should remain protected by the airbag during the dummy's forward movement. There 
should be no bottoming out of the airbag. 

CONCEPT: Ha]ardous airbag deployment 

The deployment mode of the airbag should not pose a risk of facial injury to occupants 
of any si]e.  

CONCEPT: Incorrect airbag deployment 

All airbags that deploy during an impact should do so fully and in the designed manner 
so as to provide the maximum amount of protection to occupants available. It is 
expected that, where required, all airbags should deploy in a robust manner regardless 
of the impact scenario. 

CONCEPT: Geometric control of steering wheel movement is needed to ensure that 
the airbag launch platform remains as close as possible to the design position, to 
protect a full range of occupant si]es. 

8.1.2 Neck 

CONCEPT:  Neck injuries are frequent, but relatively little is known about appropriate 
injury criteria. The neck criteria recommended by EEVC are used to identify poorly 
designed restraint systems. It is not expected that many cars will fail these 
requirements. 

IQ addiWiRQ WR Whe EEVC UecRPPeQded OiPiWV, addiWiRQaO RQeV haYe beeQ added, aW Whe 
UeTXeVW Rf Whe caU PaQXfacWXUeUV. IW iV aVVXPed WhaW gRRd UeVWUaiQW V\VWePV ZiOO haYe 
QR SURbOePV PeeWiQg WheVe cUiWeUia. 

8.1.3 Chest 

CONCEPT:  Rib compression is used as the main guide to injury risk.   

The iQjXU\ UiVN daWa iV UeOeYaQW fRU VeaW beOW RQO\ ORadiQg UaWheU WhaQ cRPbiQed VeaW beOW 
aQd aiUbag ORadiQg. NR chaQge iV Pade iQ Whe eYeQW Rf cRPbiQed VeaW beOW aQd aiUbag 
UeVWUaiQW.  ThiV aYRidV YaOXe jXdgePeQWV abRXW Whe e[WeQW Rf aiUbag UeVWUaiQW RQ Whe 
cheVW aQd iV iQ OiQe ZiWh Whe EEVC UecRPPeQdaWiRQ. 

CONCEPT:  There is an interrelationship between chest loading, as measured by the 
above dummy criteria, and intrusion.  To ensure that a good balance is struck, a 
geometric criterion on waist level intrusion, as measured by door pillar movement at 
waist level, is used. 
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CONCEPT:  When the passenger compartment becomes unstable, any additional load 
can result in unpredictable excessive further collapse of the passenger compartment. 
When the passenger compartment becomes unstable the repeatability of the car¶s 
response in the test becomes poor and confidence in the car¶s performance is reduced. 

CONCEPT: The chest performance criteria are developed for loads applied by a seat 
belt. The more concentrated loading from a ³stiff´ steering wheel exposes the chest to 
direct loading injury. 

8.1.4 Abdomen 

CONCEPT:  Rib compression is used as the main guide to injury risk.   

8.1.5 Knee, Femur & Pelvis 

CONCEPT: Transmitting loads through the knee joint from the upper part of the tibia 
to the femur can lead to cruciate ligament failure. 

ZeUR NQee VOideU diVSOacePeQW iV bRWh deViUabOe aQd SRVVibOe. The higheU SeUfRUPaQce 
OiPiW aOORZV fRU VRPe SRVVibOe PRYePeQW dXe WR fRUceV WUaQVPiWWed a[iaOO\ XS Whe Wibia. 

CONCEPT:  The knee impact area should have uniformly good properties over a wide 
area of potential impact sites. This is to account for people sitting with their knees in 
different positions and slight variations in impact angle. The characteristics of the area 
should not change markedly if knee penetration is slightly greater than that observed 
with the 50th percentile dummy in this test. This takes into account the protection of 
different si]ed occupants or occupants in different seating positions. 

CONCEPT: Loading on the knee should be well distributed and avoid concentration 
that could result in localised damage to the knee. 

The iQjXU\ WROeUaQce ZRUN WhaW VXSSRUWV Whe OegiVOaWiYe fePXU cUiWeUiRQ ZaV cRQdXcWed 
ZiWh Sadded iPSacWRUV WhaW VSUead Whe ORad RYeU Whe NQee. 

8.1.6 LoZer Leg 

CONCEPT:  Loads resulting in fracture of the tibia produce bending moments and 
forces measurable at the upper and lower ends of the tibia.  These measurements on 
the tibia relate to risk of tibia fracture. 

AW Whe UeTXeVW Rf Whe caU PaQXfacWXUeUV, fXUWheU OiPiWV ZeUe added WR WhRVe SURSRVed 
fRU ORZeU Oeg SURWecWiRQ. TheVe OiPiWV caQ be e[SecWed WR heOS SURWecW Whe aQNOe jRiQW. 

CONCEPT: Pedal blocking 

There should be no blocking of any foot operated pedals which have displaced 
rearward after the impact; blocked pedals represent a greater ha]ard to the lower limbs 
of the driver than non-blocked pedals. 
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8.1.7 Foot and Ankle 

CONCEPT:  Expert opinion suggests that a Tibia Index of less than 0.2 would be 
necessary to prevent ankle joint failure. Until a biofidelic ankle and foot become 
available, the assessment will be based on intrusion. Intrusion is highly correlated with 
the risk of injury. 

CONCEPT:  Rupture of the footwell exposes the occupant to additional dangers. 
Objects outside the passenger compartment may enter, parts of the occupant may 
contact items outside the passenger compartment, there is a risk from exposed edges 
and the structure may become unstable.  

8.2 Side and Pole Impact  

CONCEPT: Incorrect airbag deployment 

All airbags that deploy during an impact should do so fully and in the designed manner 
so as to provide the maximum amount of protection to occupants available. It is 
expected that, where required, all airbags should deploy in a robust manner regardless 
of the impact scenario. 

CONCEPT:  Seat position in side impact 

EffecWiYe Vide iPSacW SURWecWiRQ QeedV WR cRQVideU aOO Vi]eV Rf RccXSaQWV. ThiV cRQceSW 
iV iQcOXded iQ Whe EU DiUecWiYe. CXUUeQWO\, Vide iPSacW WeVWV aUe cRQdXcWed ZiWh Whe VeaW 
iQ Whe deVigQ SRViWiRQ. IQ fXWXUe, cRQVideUaWiRQ Pa\ be giYeQ WR Whe OeYeO Rf SURWecWiRQ 
iQ RWheU VeaWiQg SRViWiRQV. 

8.3 Door Opening (Front, Side, Pole Impact) 

CONCEPT:  The intention is to ensure that the structural integrity is maintained. The 
underlying principle is to minimise the risks of occupant ejection occurring.  

8.4 Whiplash 

8.4.1 Geometr\ Assessment 

CONCEPT:  This is used to encourage front seats to have optimum geometry in terms 
of both height and backset. 

8.4.2 Worst Case Geometr\ 

CONCEPT:  The head restraint should be ideally placed for optimal dynamic 
performance without occupants of different si]e taking any action other than simply 
adjusting the seat to suit their leg length.  This implies that the head restraint should 
either be fixed, automatically adjust to the optimal position or should be an adjustable 
restraint that provides optimum position even in its fully down (worst case) position. 
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8.4.3 Seatback D\namic Deflection  

CONCEPT:  The seat distortion should be controlled so that a front occupant is not 
liable to ejection from behind the seat belt in a rear impact and the risk of interaction 
between the front and rear occupants is minimised. 

8.4.4 Dumm\ Artefact Loading 

CONCEPT:  A two point negative modifier will be applied to any seat that, by design, 
places unfavourable loading on other parts of the body as a result of the head restraint 
mechanism.  This modifier shall also penalise any design feature aimed at exploiting 
any dummy artefact. This is seen as a clear incentive to avoid such design, and an 
essential feature to safeguard the position for future designs. 
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APPENDIX I 

GRAPHICAL LIMITS FOR CUMULATIVE EXCEEDENCE PARAMETERS 

1 USSeU NecN SheaU FX - PRViWiYe 

2 USSeU NecN SheaU FX - NegaWiYe 

3 USSeU NecN TeQViRQ FZ 

4 FePXU CRPSUeVViRQ 
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