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Who we are and what we do

Applus IDIADA is an engineering partner to the
automotive industry providing complete solutions N et
for product development projects worldwide Management

Our assets:

Team of more than 1.700 professionals el

solltions
forautomotive
engineening

®

First class state-of-the-art testing facilities

International presence in 23 countries

Innovation in new services and

technologies inallveh
[Unetiofmalities
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International presence

Main Centers for Engineering, Testing and Homologation

Brazil China Czech Republic  Germany India Spain
18 [ 80 119 o
» S&o Paulo » Shanghai » Hradec Krélové « Ingolstadt « Pune - Barcelona - Headquarters &
* Curitiba * Beijing « Liberec * Munich * New Delhi Main Technical Centre
« Sete Lagoas » Chongging » Mlada Boleslav * Wolfsburg » Chennai « Madrid
* Tatuf » Changchun » Bangalore « Granada
« Guangzhou « Mojacar
* Liuzhou « Vigo
» Shenzhen
Other offices m
 Bangkok * Hinckley « Kuala Lumpur * Paris e Puebla * Seoul
* Brussels * Istanbul « Lu Kang « Poznan » Riyadh * Togliatti
* Detroit « Jakarta « Nizhny Novgorod * Pretoria * Turin » Tokyo
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Advanced development tools

Small overlap IIHS Small overlap 25% 64 kph barrier & LCW
* 32 load-cell array (8 x 4)

» Triraxial load cells

» Developed own analysis software tool

Loadcell Barrier  Time: 80.0 ms o .’;ﬂ‘i
Fx (KN) GFC_60

RMDB
» 18 uniaxial load cells

* Rated force: 400 kN
*«  Weight 709

*Development on own analvsis software tool

-280 ms
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Front crash test dummies
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Side crash test dummies

Max. 129 channels

Max. 129 channels

Max. 110 channels 0

Max. 69 channels —f ws
13 channels — 50% Male

3 channels — ES-2 SID II's

50% Male 5% Female

5% Female

SID-H3
50% Male

1978 1986 2000 2003 2013
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Child crash test dummies

EU Q-series Family

Max. 69 channels
EU P-series Family A

Max. 45 channels Q6s
US Child Hill Family A

Max. 41 channels

6-
CARBI 3_year ar

1980 — 2010 >

1979 >
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Front crash tests

1974 1976 1995 1997 2003 2006-9 2011-3 20156
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Side crash tests

1980 1991 1995 1997 2000 2002 2011 2013 2015-6
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Welight increase

Vehicle weight increase is not only based on passive safety requirements

1205-1495* kg

845-985 kg

750-805 kg @

197483 1983-92 199297 199703 2003-08 200812 2012 >

*EV: 15835 kg
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Passive safety components

1980 1990 1995 2000
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New passive safety components

[ | —

2010 2015 2020
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What is Euro NCAP

— NCAP states for New Car Assessment Programme,

— Its mission is to provide consumers a realistic and independent
assessment of the safety performance of vehicles recently
launched in the markets

NCAP
= consumer information
= ranking

Regulation
= mandatory requirement

= minimum safety level
for all the vehicles on
the road

= not all the models and
versions sold in the
market are assessed
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Why NCAP is different from regulation?

Example: HIC value (injury criteria for head)

A

Vehlcle name

Regulatory Limit

HIC level

If there is only Regulation and no NCAP

Consumers can’'t know that vehicle 4 is far much better than vehicle 3 and 2.
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NCAP’s overview
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Role of IDIADA in Euro NCAP

(4]

Official Euro NCAP test house for all tests and assessments (around 60

(4]

(4]

@

complete vehicle evaluations made since 2002)

@ Member of Euro NCAP WG: Pedestrian, Heavy vehicles, Front Impact, Side

Impact, Whiplash, Child, ISA (Intelligent Speed Assistance), ESC, AEBS
(Autonomous Emergency Braking Systems)

oPFER
& S

EURO NCAP

www.eurgncap.com

TUV Rheinland TNO 1"
Automotive International Al

IDIADA b 1
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Relevant steps in active safety
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Head-on and rear-end collisions (impacting vehicle)

Cases addressed by frontal crash tests
- Euro NCAP ODB as a reference
- Equivalent to IIHS evaluation

®

@

540mm 40% overlap = 40% of the width of the widest part
of the car (not including wing mirrars)

40%
overiap

A\

6akph (40mph)

In terms of energy,*
it is equivalent to a head-on collision, both
vehicles driving at 50 km/h

In terms of occupant protection, top performing
vehicles would provide**

<5% injury risk AIS3 in head area

<5% injury risk AIS3 and AlS4 in chest area

* FIMCAR project (EU funding)
** Euro NCAP AOP assessment protocol
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Head-on and rear-end collisions (impacting vehicle)

Euro NCAP AEB for passenger cars*

AEB Deta”ed Test Results B Crashavoided [ Speed reduced No ¢rash mitigabien Net agplicatie
MOVING
APPROACHING A STATIONARY VEHICLE APPROACHING A BRAKING VEHICLE (=1 AEB 50 km/h
g2 T § -
‘e = -
Approaching spaed (km/h) 10 20 30 40 50 60 70 a0 Leading vehicle braking Gentls (2 mys) Abrupt (6 mvs’)
() o se —
Ferwerd Collion Warirg I Formrscotsenviorrs [
APPROACHING A SLOW MOVING VEHICLE APPROACHING A BRAKING VEHICLE
— o MOVING
‘e ‘e AEB 70 km/h
Appn e iy spsed (b)) 1@ o0 o0 0 G0 L re o Louding velicl Lnskiing vl (T nvia) Al gl (0 0vs
(3] asiise I (3] i
[3] oy | — (D) Fomsoticn vrea —
® Interms of energy,** * Euro NCAP AEB test results for Volvo V40
itis e uivalent, to a head-on collision. both ** Perfect restitution of the collision assumed,
) q e ! in order to find equivalents with passive
vehicles driving at 25 km/h safety tests
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Head-on and rear-end collisions (impacting vehicle)

Scenarios addressed by AEB
- Requirement for heavy trucks in EU*

Stationary test
0 km/h
Waming modes | ;ﬂizdm
21:5."9“9 =08s | =20 km/h
raking
Movingtest
80 kmi/h 12 km/h
* UN-ECE Regulation 131 - Advanced Emergency Braking Systems (AEBS)
*Mandatory in new certified vehicles as from 01/11/2013
*All vehicles 01/11/2015
Waming modes | re?imn
= Tr;(ﬁl‘;m’e >08s | No impact
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Head-on and rear-end collisions (impacting vehicle)

Injuries addressed*

100% collisions

Passive safety

coverage In frantal

80% o P il
70% ol
60% - 7

50% Active /

oy e /

30% in frontal

collisions
20%

10% —+

0%

= at least serious injured = Fatality

I 1 1 1 I I ! T T T T T T T T T

1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

T T T T T T T T T T T 1

e at least slightly injured

* ASSESS project (EU funding, based on
HANNAWALD 2008}
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Rear-end collisions (impacted vehicle)

Scenarios addressed by passive safety in Whiplash prevention
- Euro NCAP AEB for passenger cars*

Performance criteria**
“As the injury mechanism is not well enough understood,
the assessment is based on 7 seat performance criteria
which are not fully confirmed by biomechanical
research”

Euro NCAP Whiplash test and asessment
protocol

** The Euro NCAP whiplash test, van
Ratingen et Altri,, ESV 2009

Applus IDIADA

mainforum2025.com



Rear-end collisions (impacted vehicle)

Euro NCAP for passenger cars*
Equivalent to new IIHS protocol for AEB

- Crash avoided | Speed reduced No crash mitigation Not applicable

APPROACHING A STATIONARY VEHICLE

i - -
L8 ;. S
10-80 km/h 0 km/h
Approaching speed (km/h) 10 20 30 40 50 60 70 80
uto rake —|

@ In terms of occupant protection, top performing

vehicles:
should avoid all impacts up to 50 km/h * Euro NCAP AEB test results for Volvo V40
against stationary vehicles ™ Video from VW Up!
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Vulnerable road users

Cases addressed by pedestrian protection tests
- Euro NCAP PP protocols as a reference

In terms of occupant protection, top

performing vehicles would provide*
<5% injury risk AIS3 in head area
<20% risk of femur/pelvis fracture

Unfortunately, reaching these levels is
very constrained from a design point of
view
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Vulnerable road users

Scenarios addressed by AEB VRU
- Draft Euro NCAP AEB VRU protocols as a reference

E B N | s

s . Walking child
REnang Running adult Walking adult Walking adult crosses from near-
name crosses from far- crosses from near- crosses from near- side behind

side side 25% side 75% obstruction
Pedestrian
velocity 8 kph 5 kph 5kph 5 kph
Vehicle 10-60 kph 10-60 kph 10-60 kph 10-60 kph
wlocity
Obstruction no no Mo yes
Impact 50 % . . 50 %
position {center) 25% (near-side) 75% (ofFside) (center)
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Vulnerable road users

Scenarios addressed by AEB VRU
- Draft Euro NCAP AEB VRU protocols as a reference

A Awoidarce feasible atlow |  Mifigation only at high
speeds speeds
>
Feasible .
N peed ‘ Wﬂmm*
reduction R ) AT
(ORI o ) ] ) >

B *“I'esf"’ls péed * * %

Avoidance tests | Mitigation tests
@ 101o 40 km/h : 45 to 60 km/h
o Awidance requested for | All points scored when impact speed
madmum points | < 40 km/h
1 (when passive safety protection level
| is achieved)
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Vulnerable road users

Fatalities addressed*

Fatality risk (%)

100

80 —

60

40

20+

0 20 40 6b 80 100 120

Passive safety -
coverage ,

Active safety
converting making
‘additional cases
addressable by
passive safety

Active safety
coverage

Impact speed (km/h)

* Data from Erik Rosén and
Ulrich Sander, 2009
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Summary

Passive safety Active safety

On-coming and rear-end
collisions

Protection over 50 km/h deltaV impacts
Low probabilities of severe injuries

Avoidance in collisions with up to 50 km/h

Whiplash protection in urban
rear-end crashes

Biomechanical data still missing

Avoidance at low speeds efficient and
feasible

closing speed

Pedestrian protection

Complex to protect up to the 40 km/h
impact speed range

Issues with secondary impact not
addressed

Avoidance brings full protection
Mitigation needs to rely in passive safety
Performance still limited to certain scenarios
Feasible to avoid up to the 40 km/h impact
speed range

Beyond this range, needs to rely in passive
safety

Additional considerations

Will always remain

4

Very useful when interacting the driver
Constrains for automated actions
Cannot guarantee 100% operation
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Conclusions
* Legal and consumer requirements are becoming more complex and
diverse

» Safety developments are mainly being lead by consumer test
programes, both for active and passive safety functionalities

* Brand image is affected by the safety performance

* Itis not clear whether the future increase of active safety might help to
stable or reduce

» Test configurations
o Test number
» Passive safety components
* Vehicle weight
as different considerations need to be made.
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