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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
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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 Speed, Dummy, Repeatability

 Testspeed - 56 km/h
— Covers over 80% MAIS 3+ injuries
— Same as FMVSS208
« Dummy specification — HYBRIDIII 50" percentile driver and passenger

— Male driver, female passenger; mass and height of driver and front
seat passenger close to 50" %tile dummy

— Injury type — body regions to focus on to reduce serious injuries are
thorax and head and legs (for the driver)

 Repeatability / reproducibility
— At least as good as for current UN ECE R94 test
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Deformable Face?

Purpose

* Make test more representative of car to car
impact

* To help take compatibility (partner
protection) measures on Load Cell Wall

Self Protection

e Dummy injury criteria values

— Similar apart from tests with one car in
which airbag firing was late

* Probably caused by low
compartment deceleration at
beginning of impact
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Deformable Face?

Partner Protection

 Research not sufficiently advanced to
decide if deformable face needed for
compatibility assessment

 Load Cell Wall results

— Substantial differences such as O

attenuation of engine inertial ‘dump’
loading seen in rigid wall test Rigid Deformable

« Compatibility Structural Interaction (Sl)

metric
— Horizontal component not repeatable vsl HS|

» High sensitivity of metric to small | Test! 0.0 4.93
variations in individual cell loads | Test2 0.0 3.26

* Further work necessary to resolve
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Rear Seats?

Accident analysis a0 ooy -
6 - WFSP - —
 Represent 10% of occupants in frontal  _ e[| e N
- . © 50% _—
collisions g ] T
— Cost benefit? 100 | E e E E F }
0% w \ \ \ \ \ \

o Seat belt usage rate low compared to

& & (&S
front seat occupants & & &P PO
N ¥ & @
Crash tests PO voe e
¥ SR
* 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

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
EU27 | 625 8,756 2,876
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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

APROSYS Final Event - February 17 & 18 2009 9




Final Event

Way Forward - Discussion

e Cost benefit?

— Initial analysis looks promising but further work required
 Timescale?

— Short term - self protection only

— Longer term - self and partner protection
 Deformable face?

— More realistic compartment pulse at beginning of impact

* Restraint system triggering
— May be needed for partner protection assessment

— Harmonisation - not included in current full width tests, e.qg.
FMVSS208
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Way Forward - Discussion

 Rear seat?
— Seat belt usage rate low compared to front seat occupants
— Low occupancy rate so cost benefit likely to be questionable
* Rear seat occupancy may change in future
— Equivalent protection for front and rear seat occupants?
» Evidence of submarining seen in some tests
 Performance limits?
— Further work required
« Cost benefit
e Dummy
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