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B Tema extenso e complexo

M Seguranca Ativa x Passiva

M Testes & Manequins (Dummies)

M Seguranca Passiva — Conceito Integral
B \Velocidade dos Eventos em um Impacto

M Impacto (s) Lateral — Dois Tipos Principais — Duas
Dinamicas Diferentes

M [estes e Normas
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Impactos Laterais

sao a Segunda Causa principal
em mortes e feridos depois dos
Impactos Frontais

VouF?



Impacto Lateral Q

Severidade e Evolugao das Estatisticas FLV o sty vcanon

Os cinco tipos mais comuns de acidentes com ocupantes politraumatizados

Frontal Side 27
Car to car Car to car
Side Frontal 25
Car to car Car to car
Front Front
Car to tree Car to tree
Side Side 34
Car to tree Car to objekt g
Rollover Rollover 2
0 10 20 30
% %
1973-78 1994-99
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B Os avancos e melhorias na seguranca veicular em
impactos frontais tem sido significativos nas ultimas
décadas

B Estas melhorias contudo puderam ser apenas parcialmente
aplicadas nos impactos laterais

B As protecOes necessarias aos ocupantes de veiculos em
iImpactos frontais e laterais sao diferentes

B O espaco disponivel da zona de colapso em um impacto
lateral € bem menor

B [sto resulta em uma aceleracao/desaceleracdo dos
ocupantes diferente em cada um dos casos

www.flvtesting.com
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Testes e M an eq u | ns F L testing. safety. innovation.

;
g
- e

MDB (Barreira Movel Deformavel) Pole (Poste)

Adult Dummies for Side Impact

W(iig)ht sl-le:::;:? Instruction for Calibration
(cm) ES-2
Eurosid 1|  72.0 90.4 gg;g?'/dEé‘ng'fgg‘;'o” Procedure
ES-2 72.0 90.9 FTSS - User Manual / UN R95

ES-2 re 72.0 90.9 CFR 49 Part 572, Subpart U

US-SID 76.7 89.9 CFR 49 Part 572, Subpart F

US-SID/Sid-H3 77.2 89.9 CFR 49 Part 572, Subpart M
SID lIs 44.5 79.0 User Manual

SID lls FRG 44.0 78.7 CFR 49 Part 572, Subpart V

WorldSID 5% Female | 48.27 User Manual image: HumanelrS

WorldSID 50% Male | 74.88 87.0 User Manual

Image: Euro NCAP
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Manequins de Testes (Dummies) FLV ccing cteny onovaion

Frontal Impact Side Impact Dummies T Pt Child Dummies
Dummies Dummies
:0';'6 :;"' :S';L Es-1 £S-2 Es2re | sID-lis ws‘l’gd :0"';6 Bi"[:"o Crabi Cami Hill Se:es Se?ies
UN R94 . [
UN R95 . [
g
£ UN R44 ‘ . 1)
2 I | !
UN R129 .
Euro NCAP v . . . ‘ . .
FMVSS 208 . . . .
EMVSS 214 o o 1) ‘
s FMVSS 213 ‘ . ‘ . . 7 w 1)
= | Fmvss 202a .
U.S. NCAP w . . . 1)
IIHS . 7 . ‘ .
Latin NCAP u B .
Japan Legal Regulations . : . ‘
Japan NCAP © . o .
China Standards . . ‘
g | China NCAP w . . . . B
2 KMVSS 102 w . ‘
Korean NCAP k] . ‘ Bl . . ' [ .
India AIS (Frontal, Side) . ‘ . . 1
ASEAN NCAP u ‘ l v .
« | ADR (Frontal, Side) v . ‘
3 Australasian NCAP v . . v
g | GTR7 Head Restraints e
e GTR 14 Pole Side Impact .

MR MR MY
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Safety Wlssen - Carhs FL testing.safety. innovation.

Todas informacdes relativas a normas/procedimentos e protocolos de testes
podem ser encontradas no site da Carhs — Safety Wissen

http://www.safetywissen.com

[ JON ) SafetyWissen

SAFETYWISSEN sAreTYNEws [ANZOIS-NISYM PRODUKTE  TRAININGS & EVENTS

Search for requirements, load cases, protocols, products, companies and more ...

A > ANFORDERUNGEN
@) Consumer Pro... ¢ Euro NCAP {23 Adult Occupan... ~ Full Width Fro... €)
: Legal Require... > @©_o U.S.NCAP > [®chidOccupan... > = — Offset Frontal ... @)
"7 Future Requir... > Wy HS S i CUEEUEUT S [ Side ImpactM... &3
 Req.by Region > RANCAPANCAP > Safety Assist >~ Pole Side Impact @) 50 kmyh 90°
@ R+250 mm
JNCAPINCAP > My EuoNCAPad.. > — Whiplash (53 )
AE-MDB v3.9, 1300 kg
@locy KNCAP > ) EuroNCAPTe... € aLs
Q3
@ C-NCAP C-N... > = GeneralInfor.. @)
SafetyWissen by Carhs.
Type Company/Author Current Documents only 83 Ergebnisse gefunden (38 aktuelle)
Lastfélle
Barrier Side Impact (Euro NCAP, 2015)
Barrier Side Impact (Euro NCAP, from 2016)
Dokumente
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DOlS TI pOS FL testing.safety. innovation.

50 km/h 90°
@ R +250 mm

== =

AE-MDB v3.9, 1300 kg

Ql5
Q3

32 km/h

75°
\

Rigid 254 mm Pole

Veiculo x Poste
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M Veiculo x Veiculo
v Os ocupantes estdao com nivel de energia zero

v" Ao ser atingido pelo outro veiculo a porta se deforma e sua estrutura e
comeca a entrar no habitaculo.

v" Esta intrusdo atinge o corpo do ocupante/aceleracéo
v Ocupante 3 partes principais - cabeca/térax/pélvis

v Para minimizar a gravidade das lesdes a regidao do térax dever ser
mantida o mais longo periodo possivel da zona de intrusao

® Veiculo x Poste
v Os ocupantes estdo com nivel de energia maior que zero

v Ao encontrar o poste os ocupantes sao arremessados contra a
estrutura do veiculo (inércia)

v Dindmica similar a de um impacto frontal
v" Mesmos principios de protecao ao ocupante sdo aplicaveis
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Eventos e sua Duragéo FL testing.safety.innovation.

Em um piscar de olhos

0 milliseconds - An external object touches the driver's door.

1 ms - The car's door pressure sensor detects a pressure wave.

2 ms - An acceleration sensor in the B-pillar or behind the front door also detects a crash event.

2.5 ms - A sensor in the car's center detects crash vibrations.

5 ms - Car's airbag electrical control unit (ECU) working out the severity of the crash. Door intrusion structure
begins to absorb energy.

6.5 ms - Door pressure sensor registers peak pressures.

7 ms - ECU confirms a serious crash and calculates its actions.

8 ms - ECU sends a "fire" signal to side airbag. Meanwhile, B-pillar begins to crumple inwards and energy begins
to transfer into cross-car load path beneath the occupant.

8.5 ms - Side airbag system fires.

15 ms - Roof begins to absorb part of the impact. Airbag bursts through seat foam and begins to fill.

17 ms - Cross-car load path and structure under rear seat reach maximum load.

Airbag covers occupant's chest and begins to push the shoulder away from impact zone.

20 ms - Door and B-pillar begin to push on front seat. Airbag begins to push occupant's chest away from the
impact.

27 ms - Impact velocity has halved from 50 km/h to 23.5 km/h. Airbag starts controlled deflation.

30 ms - The car has absorbed all crash energy. Airbag remains in place. For a brief moment, occupant experiences
maximum force equal to 12 times the force of gravity.

45 ms - Occupant and airbag move together with deforming side structure.

50 ms - ECU unlocks car's doors. Passenger safety cell begins to rebound, pushing doors away from occupant.
70 ms - Airbag continues to deflate. Occupant moves back towards middle of car.

Engineers classify crash as "complete”.

150-300 ms - Occupant becomes aware of collision.
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Impacto Lateral
Reacao em Cadeia

Interacio da barreira (ou poste), porta/estrutura e reforgos,
acabamentos, airbags, assento e ocupante.
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Estrutu ra do Ve |’CU|0 FL testing.safety.innovation.
Loadpath in Sidecrash 2012 Volvo S60
Strucure with high-strength steel
N~ Sideframe and door with extreme high-strength steel
Lo
\ Volvo S60 (11-)
e B 200 < 200 Mipn
“Z& \ J f .iggg«:lsoo Mpa
r \ & uminiur

L

Quelle: http://incar.thyssenkrupp.com/3_06_000_Strukturkonzept.html?lang=de

Primary:
Sideframe with Roof rail, A-, B-, und, C-Pillar, DoorS|II

- conducting to
Secondary:

+ Roof (roof crossmember and sunroof)
» Underbody, Seat crossmember, drive shaft hump

» Cowl (frontwall) and axle tube 3 Different requirements
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Al rbag S F L testing. safety. innovation.

B Airbags de Torax e Cabeca
v" Interacdo da funcao de limitacdo/retengao (restrain)

do airbag de cabecga e melhor ajuste das necessidades

de amortecimento da area do térax

Head-Thorax Airbag
head kinematics

www.flvtesting.com
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B Torax, Torax-Pelvis, Torax-Cabeca

® Uma ou duas camaras

B Cobertura macia ou dura

B Dobramento (enrolado, zig-zag,...)

B Gerador

B Area de cobertuta, velocidade/direcao
M Propriedades OoP

15 www.flvtesting.com
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M Airbag Torax (Integrado no Assento, Integrado na Porta)
B Obijetivos:

v Absorgao de energia

v" Redugao da Velocidade de Intrusao
B Possibilidades

v" Inicio com alta pressao, e depois reduzindo (ex. Através dos furos de
ventilacdo ou tecido/costuras)

v" Ventilacdo baseada no ocupante (ventilagao adaptativa)

16 www.flvtesting.com
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Os Air Bags laterais além de amortecerem o impacto possuem também a
funcao de deslocar o ocupante para longe da area de intrusao

M Outros tipos de Airbags laterais:

® Cortina
B |TS (Inflatable Tubular Structure)

208
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Esta apresentacao foi possivel gracas a colaboracao
de nosso parceiro a quem agradecemos

www.carhs.de

o~

CAllIS.
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OBRIGADO PELA ATENCAO

fabio@flvtesting.com

Tel: 11 5052 8723

19

fw

testing.safety. innovation.

www.flvtesting.com



