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European Road Accident Fatalities 2006

e EU27 42,953 fatalities; EU15 29,516 fatalities

Breakdown for EU-15

Lorries <3.5 tonnes 4%

Heavy goods vehicles 3% Pedestrians 15%

Cyclists 6%

Passenger cars 52%

Powered two-wheelers
20%

Sowce: IRTAD, Ewopean Commission.,
* Data from kaly, keland and lusemburg not availabls.
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New Test Methods

e Car Occupants
— Full width frontal test for Europe
— Side impact test procedures

— Generic methodology to assess advanced safety systems with
pre-crash sensing

— Car to heavy vehicle - side impact test procedure for side under-
run guards

e VRU
— VRU to heavy vehicle — ‘Heavy Vehicle Aggressivity Index’ (HVAI)
— VRU to car — new and improved impact test procedures
 Motorcyclists
— Test procedure guidelines for road side restraint systems
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New Test Methods

e Car Occupants
— Full width frontal test for Europe
— Side impact test procedures

— Generic methodology to assess advanced safety systems with
pre-crash sensing

— Car to heavy vehicle - side impact test procedure for side under-
run guards

« VRU
— VRU to heavy vehicle — ‘Heavy Vehicle Aggressivity Index’ (HVAI)
— VRU to car — new and improved impact test procedures

* Motorcyclists
— Test procedure guidelines for road side restraint systems
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Full Width Frontal Impact Test

Requirement

* Integrated set of test procedures required to assess a car’s
frontal impact protection

 Full width test to provide high deceleration pulse to
assess the occupant’s deceleration and restraint system

» Offset test to load one side of car for compartment
integrity

EEVC WG15 proposals
e Setl

— Full Width Deformable Barrier (FWDB) test

— Offset Deformable Barrier (ODB) test
e Set?2

— Full Width Rigid Barrier (FWRB) test

O

'
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7 — Progressive Deformable Barrier (PDB) test
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Approach

 Develop test procedure

— Answer main questions using review of similar procedures
accident analysis, sled testing, full scale crash testing

« Test configuration?
— Speed?
 Dummy specification?
— HYBRIDIII / THOR, size, injury criteria?
e Deformable face?
— For compatibility measures?
 Rear seats?
» Repeatability / reproducibility?
» Perform cost benefit analysis
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Test configuration?

-

Accident analysis

Overlap Test speed
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« Overlap - Distributed damage most frequent for all injury levels
 Test speed - 56 km/h covers over 80% MAIS 3+ injuries
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Deformable Face?

* Research not sufficiently advanced to |
decide if deformable face needed for < 1
compatibility assessment %o | i N
§4o 14 | 7
Crash testing 2.l 1'% Ihlﬁﬂ || |
e Dummy injury criteria values G
—_— Similar .a_part f.rc.)m teStS With One Car in \ DngldWaIIleDVeformable Barrier O Deformable Barrier
which airbag firing was late Dummy injury criteria
* Probably caused by low s
compartment deceleration at NN TS
beginning of impact so| VW [/
N\ //
VRV
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Rear Seats?

Accident analysis
 Represent 10% of occupants in frontal collisions

— Seat belt usage rate low compared to front seat occupants
Crash tests

* No effect on front seated dummy injury criteria values

* High head, neck and tibia injury values compared to front seated
dummies

» Evidence of submarining seen in some tests
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Cost Benefit Analysis

Benefit analysis
* Assumption

— Full width test will encourage improved restraint systems, which
will reduce restraint induced injury

 Methodology

— Reduce chest and abdominal injury in frontal impacts by up to two
AlS levels for target population

e Frontal impact, ETS 56 km/h, intrusion 5 cm, belted, age 65 years

Casualties Financial
Prevented Benefit
Fatal Serious| ( Million)
EU15 | 430 6,017 1,976
: | EU25 | 574 8,038 2,640
i EU27 | 625 8,756 2,876
o’
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Cost Benefit Analysis

Cost analysis
* Assumption

— Cost to modify current car restraint system to meet FMVSS208 or
R94 equivalent performance limits

Performance Cost

Limit Per Car EU15
FMVSS208 17 240Million
R94 32 460Million

Cost Benefit
 For EU15 cost benefit ratio approx 1:4 for R94 limits

* Note: More stringent performance limits may be required to deliver all
potential benefit
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Way Forward

Future development
e |[ssues

— Performance limits?

e Cost benefit

— Deformable face?

— Rear seat?
e 7™ framework - FIMCAR
Exploitation route
« EEVC WG15/ GRSP - Improve regulation
 Euro NCAP - Improve protocols
* Industry - Improve car design
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Generic Methodology to Assess Advanced
Safety Systems with Pre-crash Sensing

* Framework On a 1. System description i
generic level to assess System
wide range of future 2. Application Information and
category feld Of
pre-crash safety Seolication
3. Typical traffic / accident Statistics / pp
SyStemS scenarios | rg;laworld
L Encourage 4, Definitign of specific test conditions | EG—_G—_N ]
. and assessment criteria
appropriate
5. Technical performance
development of pre- L — ; Evaluation of
crash safety systems pypmmm SEIDIIENES m——— | technical
information Path A performance performance
5b. Crash
Path B performance
N IY 7. Overall system  y— ] System
: performance _| assessment
>
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Approach

Inventory study

Development of draft evaluation methodology
Pre-crash pedestrian Pre-crash side impact Feedback from different
protection system protection system stakeholders, e.g. Beyond

NCAP

Final evaluation methodology for advanced safety sy stems
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Pedestrian System

e Sensing system
— 24 GHz radar sensor

— Detection of pedestrians in frontal
impacts

e Actuator system
— Pop-up bonnet
— Switchable bumper stiffness
— Movable lower bumper
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Pedestrian System Assessment

e . . . Scenario Schematic view
|dentification of accident scenarios I Crossing pedestia ,
. . Relevance 59% -
« Frontal pedestrian accidents MAIS ==,

2+ G I DAS 2. Crossing pedestrian
on straight road with § :

occlusion

Relevance 27.4% __ig:‘:
Scenarios 2 :

Pre-crash performance assessment
o Testtrack
— Target on ropeway car dynamic
* Reproducibility
« Laboratory (VeHIL)
— Target on sled car static
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Pedestrian System Assessment

Headform Lower leg

Crash performance assessment
« Part 1 of EC Directive 2003/102

Driver in the loop

e Driver simulator
— Evaluate potential distraction of the driver by activation of pop-up bonnet
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Way Forward

Future development
* Issues
— Further detail of how to identify relevant accident scenarios
— Specification of tolerances for test parameters
— Standards for test objects
— Field Operational Testing
e 7™ framework - ASSESS, eVALUE, interactlVe
Exploitation route

e Industry
— Assess and evaluate advanced systems to help bring them to
market
« Euro NCAP

— Implementation in Beyond NCAP protocol

 Regulation
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VRU to Car Test Procedures

 New and amended car front test procedures to improve pedestrian
and cyclist impact safety

Improved headform with neck mass and improved analysis
method

New test for rear edges of pop-up bonnets

Improved lower legform with ‘upper body mass’ for testing high
bumpers

Extensions to headform test area for pedestrians and cyclists
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VRU to Car Test Procedures

 New and amended car front test procedures to improve pedestrian
and cyclist impact safety

Improved headform with neck mass and improved analysis
method

New test for rear edges of pop-up bonnets

Improved lower legform with ‘upper body mass’ for testing high
bumpers

Extensions to headform test area for pedestrians and cyclists
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Approach

e Analyse real world accidents

* Reconstruct real world accidents to
understand injury causing processes

* Develop new and amended test methods
to reflect real world accident scenarios
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Improved Headform

 For better assessment of head
Injury, angular acceleration needs
to be considered

 New head form impactor with neck
mass developed to better
reproduce kinematics and loading
to the head

* Injury risk assessment based on
CAE model developed to take into
account angular acceleration
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New Test for Sharp Edge Contact

Head to bonnet rear edge
Impacts may occur with pop-up
bonnets
— Need to consider localised
Impact forces rather than
head acceleration

New pendulum based test
developed
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Improved Lower Legform

Legform with Upper Body Mass
(UBM) needed to better reproduce
kKinematics and impact loads on
femur and knee for impacts with
high bumper vehicles

Design 1 for FlexPLI leg

— Adjustable C.G. location for
testing different types of vehicle

Design 2 for EEVC leg

— Modifications to design of leg
‘hip end’ and additional holes in
‘femur tube’
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Way Forward

Future development
e |sSsues

— Further development of methods and procedures for
adoption into Euro NCAP and legislation

— Further assessment of how well current test methods
represent real world accidents

e Cyclists
Exploitation route
e Euro NCAP

— Improved protocols
 GRSP/EEVCWG17/EC
— Improved regulation
e Industry
— Improved car design
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Conclusions; status towards objective

‘New Test Methods’ developed for:

e Car Occupants
— Full width frontal impact test for Europe
— Side impact test procedures

— Generic methodology to assess advanced safety systems with
pre-crash sensing

— Car to heavy vehicle - side impact test procedure for side under-
run guards

« VRU
— VRU to heavy vehicle — Heavy vehicle Aggressivity Index (HVAI)
— VRU to car — new and revised impact test procedures

* Motorcyclists
— Test procedure guidelines for road side restraint systems
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Do You
Have Any
Questions?
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