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INTRODUCERE

n industriaautovehicuélor rutierex  LINPLOF SIOTEASINA € 2 NJ 6 A | LJ- NI A
T2a0 Lldza N Grdyy oditlyle detftleb dz f 1 FSf RS F gFyal aN
2 OdzLJ- y D Aaut@ndbibdzy ldR G SOOAL LIASG2yAf 2N RSOAYS 2
constructori deautomobile, NG & A LISy (i NHz @hde@idrslpribcip&eleandtivel St 2 NI
FAAYR ONBOUGUSNBEF FEFNXIYGN | ydzYNNYz dzi RS | OO
| OSadl SAaGS dzydZ RAYy FlFOG2NAA REGNEMAISHr OF NB
fi supuseautovehicubt S OS @2NJ TA LINPASOGI (0 DI n yLINKS NR® 2 It
LINE (0 S O 0 A | printrdA psincipayele otdebtiveSpre exemplu, un coeficient EuroNCAP
ddzLISNRA2NJ LRI GS Tl OSleRNBESRB YN YRESABASORYLISGRG
segment.

al 22NAGHGSE I OOARSYGSE2NI ny OFNB adzy i AYL
autovehicutlzf dzA @ Oy | 0Sad OF 1T LWASG2ydzZ adzFSNN ny L
R2dzZ FIF 1T N dmpsabfilvaLbld® i0ddd2 6&x G O2 f St S DdaAwigulY S R A dz
anilor sk O2yadaldrd ON SadsS Fralft ny LNRLEZ2NDAS
autovehiculll, fapt care a condus kacalizaredr G SY oA SA > OSNOSGOGNNRARA YN
asuprak Y G S NI O o-audayekhidul LA SG 2y

Un impacttipic pieton-autovehiculpoate fi divizat in patru faze :

[ 2y GF Ol o NI ¢Rior hidghhB §ed@mtibid ¢ lowerleg;

Contactbord ataccapotN(BLE) ¢ picior pieton éegmentfemur/ pelvis)c upperleg;

I 2y 0l O ipar®ik clcip pibton;

Contact pietogOF NP &l 6 Af OLIASG2ydzZ SainsS LINRPASOGH

> > > >

+NONYNNRES LINAYOALI €S OF NB autbdehiddl sgny  dzNJXY |
urmatoarele :

A Leziuni la nivelul cutiei craniend :NJ dzY'S | LJF NJ ny dzNXYI O2y il Oid
6SEY ZOIA®NINLI 'S T2yS NAIARS RAy 02YLRYSyO
proximitatea capotei, et@ = Al NJ @I f 2NRAE S | OO0OSt SNI oAAf 2N
RS LI 6 S a0 EAAYYNA (@6 NB A LI dzLJ2 NI | G N

A CNI OlGdzNRAt S 21 &St 2 NGa®I& : pelyis) thd, femyf O2 YLI2T ADA L

A Ruperea ligamentelade la nivelul picioarelor

hoASOGAQDdzZ f dZONNNRAA FFOS NBEFTSNANBE I OSND
caroserie la impactul &y G f Odz dzy LIASG2YyI ny OSRSNBIF Ol

! BLE= Bonnet Leading Edge
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O

- ax
- U
o

INAGNOAA LI AABST | OStHadl FAAYR 2 GSYN ¥F21I
SOSaSt2NI nyNBIAAGNY S ny migirdH LA NFEso@IA I ON

Pl

t SYiNHz I FGAy3aS 20ASOGADdzt LINRLIz2 LINRY (S
@2N) FA SOARSYOAldé&rcataky NG 2 NEf S RANBODAA

AlyrtATl !l a@BbAigrgasidm2ididey 2 f 2 3+ NB EWoNCAPS a (i || NB
A/ SNDSGHNNR § Eoenlé reférioared compSriaredbnbul de testare al
structurilor de caroserie la impactul cu un pieton
A/ SNOSGNNR G(GS2NBGAOS 6A SELISNAYSYGINDS Odz |
FyFEAT N F@FyaltiN ny R2YSyAdzZ LINRPGSOODASA L
A Corelaré¢ ny OS NI N NN fdZ NI TiASTE ASO S AQvdazt NUNJ £ 2 NJ y dzY S N.
A5ST @2t 0GFNBIF RS y2A &2t dzoAA; 6§SKYyAO0S ny a0z
A Optimizarea timpului de calcul necesar pentru simularea cu elemente finitgistdm
I AYLI} OlGdzf dzA O2y.a2t SA FION Odz dzy LIASG2Y

In scopulstudiului impactului cu un pieton -a dezvoltat un model de simulare cu

St SYSyiGdS TFTAYAGSET OFNB O2AYOARS Odz 2 Ol NRPaSNJ
LINE RdzOoAl RS &SNAS fF yA@GSt Y2yRAILFLft® ! OSad Y
OSNRYWISRS NBIESYSYGlNB | 0GdzrtS FOGADBS ny ! yA
mult mai severe ale organismului europeda testareEuroNCAPw ST dzf G G St S 20 0A
AAYdzZ F NBF Odz St SYSyi(iS FTAYA(GS &adzy (alizepéelud NI G S
suport de Tncercare compus diain prototip de impactorOS ny RSLX AySUGS OF |
FYUGNRLRE23IA0S | S LRNBA dzZlGIA B3y I O SmdidBEuSsdiN® 1. IS Y
NBaLISOGN ny OSI YIFA YI NFB ludinGgaendnte fiddeMbdelalf N O2 y
numericNB &4 LISOUGN G2FGS ONRGSNRAAES LISYydNdHz F Lizi S
FLINP LA GN Odz ny OS maamaticdintlifidatidezioied Hteriar latdbcoprilR S dzt
de areduce timpul de calcul c8itr A  Ydzf & L}2aAoAf X Odz dzy YAYAY VY
aafectaint? Y I NBNIVNENBEOAT AL GBI f2NAE 2N 200Aydzi So

/| SNOSGNNRES LIS GSYF AYLI OGdzf dzZi OF NP &SN A f
structurate in cinci capitole enumerate pe scoréi jos:

Aoy /[ ILAG2Tfdz m &S a02+GS ny SOARSYyoN ao02L
prin prezentarea datelor statistice provenite din studiile de accidentologie la nivel
mondiat

A Oy [ FTLAG2TdzxA H &S SydzYSNNSYHiy2R2 RANHAA A 25 2
autovehicub t 2 NJ y2A ny lyAdzySE 9dzZNRLISH YN

A n Capitolul 34 NBFf AT G dzy &adGdzRAdz O2YL}X SE It S
OF NPASNRAA RS ldzizY20Af S AyFtdzSyol LINRGSOD
S | OSM22NIOAOA aAYdAZ NNAA Odz St SYSyidS FAy
autovehiculelor rutiere
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A A - RN

A n Capitolul 4 4 dz LINBT Sy I G NBTd&E AINKIISA BS GBSIND S H NS
NEBFEEATIGS ny &a02LJdzf LINPGSOOASA LIASG2YyAf 2N

A Tn Capolul 5 st dz aAYGSGAT I G LINARYOALN £SES ,02yOfd
O2y G NRAOdzDA AL S LISME RAINBOOMIAS SI dz2 NRRtT dzi2 £ G |
viitorul apropiat inR 2 YSyY Adzf LINPGSOODASA LIASG2YyAf 2N
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CAPITOLUL 1
STADIULACTUAL! , 02/ 4%#K) %) 0) %4/ .), /2 ,1 )
AUTOVEHICUL

s o~ A - .

1.1 SecuritateaAA OE O4 I Buto:AicDIEIG autiere

Oy OAdzRII S@2f dzo A SA audoeNigor ritiere dinAud@irBii 25 dea S O dzNJ
F'YASX yYdzYNNHzZ | OGdz2atf RS RSOSAaS O6A ONGNYNNRZ
acestora, trebuieconsideratein continuareinacceptabile. Conceptul dsecuritate maximi\

(zero victime)n automobilelor trebuie reevaluat constant

b2A &2t dz-oAA RS GNIYyaLR2NL |f O2LIAAL 2NI G4NBG
aAaidSYS Fdzi2zaYFGS RS NBODAYSNE | autovermlerSt 2 NJ &
t N2 @2 OFNBF SadsS Odz NG YI A Y NR®domdbNeAd) R R
RAYSYy&aAidzyA YIFA YAOA O6A Odz YFaN ONG YIA NBRdza|
RS O2Y0dzaGA0Af OA SYAAAAf2NI RS 3T S Odz STSOI
electrice sau hibride din motive ecologice. Astfgéntru aceste noi tipuri dautovehicue,
trebuie asigil 0 F OSft | & A afaut@vBHicubR 2 NUINRyGyoSh 2y £ S | O

{GNYG§S3IAI ISYSNIf{N ny R2YSyAdzZz aSOdzNAGNDA
AYLI OGdzt dzA = RS SE S2YNH [dy AH NINGSH S OdidgNgd 2 S A FI o N
O2YUGNREII 00X SYSNHAI |0a2NbAUGNT OAYSYIFGAOlF OA
b2A aAaiGSYS AyGStA3aSyiS RS NBOAYSNBE | LI al 38
aadaptac§ RADAAES I aLISOAFAOdAZ | OOARSyYy (dzt dzA OF NJ
AYF2NXYIFOAA RS fI GNFYRdzOG2NAA Odz OFNB SaidsS SO
F2NOStS Odz OFNB LI &l ISNHA S a i StedsBrvdplicateiin ny a ¢
NI} LI2NIG Odz O2YRAODAAES AYLI OG dzf dzA @

LLRGSTSES y2Aft 2N OSNOSGNNR RAYy | O0Said R2YS
statisticaa©OA RSY 1St 2NJ 0 QY AV PSHX ABOSB G2 NROUBKY 2 23A A
areducecoB A RSNJ 6 Af ydzYNNHz | OOARSYGSEt2N) SaisS RSY
O2FSNAE 2NE 20dzLI Yy GAE @ NE) LIA S 2 FALI2WEA ONIG @ W F

/| SNOSGNNRAES AYUISNRAAOALI AYI NS adzyid OStS
accelera dezvoltare® dzy 20 i Ay oSt 2NJ ny OSSIF OS LINA@GSo6GS
impactuluj respectiv pentru a le integrahoiti SKy 2f 23AA® al A YdzZ GN SEL
YySOSAFINN ny FNRAF Ay@SaiAIaINNRA | OOA RS ydi dzf dzA
LINA GSO6GS €t STAdzyAtS I yASBSEtdzd ONBASNUzZ dzA = O
termen lung sau chiar definitive. De asemenea se impune dezvoltarea unor criterii pentru
@ N G N YsNrwhittaSupra copiilor.
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Metodele de testarela impact ndDS&aA G N 2 NBGAT dzZANB O2vyali
parcului actuabe autovehicub 6 I LIr NA DA | dNEANI NIRMS (RIS JRNMY RIS
spre exemplu in prezent pentru caroseriile de tip SlGVAaportarea acestorda zona
3823aANF FAON Yyl fAT I GN®

Iy
L

PrANI YS RS OSNOSGNNR LINARGAYR y2A YIFGSNRI €
SELISNDAA RAGAAROVGHAY AWA GSNAIFESE2NE OS LR T
YEYyF3ASYSyldzZd SySNHASA RSAISYLINPBOZOLINERB®Sa 5t ARJ
tipuri de material N Y 6 dzy’ Nsauwbptilniza$e sunt necesare pentru a respecta raportul
RAYGNB Yl al G24rtN | Fdzi2Y20Aftdzf dzZi A LINRPOS
YSRAdz 6A RS a2f AOAGNNR @

Tn cazul producerii unui accident clasic in aste implicat un pietorffigura 1.1) bara
LINEG§SO0AS t203S6GS ny LINAYN FFEI N LI NILSFE Ay
ZLISNRA 21 NN | LA OA 2 NHzf dzA 6 WEY@NEI2 1ISA DA & ¥ Rdzp N
NR GldodA § ESE RENIFIANI OAS o6 EF %0 F LASG2YydzZ dz
AYUSNI OoAdzySI RAYGNB OF Lzt LIASG2ydzf dzA O A
ddzLINF FF ol RS NUzf | NB o

¢

O T e o
0w wmwaa U

Pentru limiarea leziunilor provocateetonilorin urma accidentelor rutierén prezent,
autovehicugle rutiere sunt supuse unor teste in procesul de omologare contin patru
ny OSNONNAM ARSSH SOvA LOSa daoh Ydzf ST N OStES GNBA T2yS
(figural.2) Principale teste de impasuntcele cudaldzf = FSYdzNHz O6A GAOALl X
Odz 2 AFSNN RS 3INBdzil §S NBRdzaAN OS &aAvyYdz ST N A

CA 3 dzNIF ™ O nsis@ryiperriNipadNd cu amiedon [29
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1.2 Date statistice. Accidentologie.

L ydzZl £ 5 O2y F2NXKYHh NRIRYA I IS k 2milidAgeiddSpordoanE LIS a
Y2NI ny I OOARSY:GS RS OANDdzZ FDASE AFNI nyidNB wn
sunt fatale. in majorits6 I NBX IAdzy Af 2NJ f dzYAA GSyRAyoOlF Sais
NYOSLINYR Odz FYAA wamn F F2&d0d RSYIFINIGN €t yAD
RAY I OOARSYy:GStS RS OANDdzZ I oASo

hNBIFYAT FOoOAF LYGSNYFOA2YFAEAN OFS T{NN ynN/GOWND ARAA yI 1
SoFyidAazy RS mty RS GNNR I stghdagiRdze uxi procesicard = LIN
poate fimail LI2A O2yaARSNI G OF dzy SidlFft2y LINARY OF NB
det € dzy3dzZ GAYIWKBdzRES INB® X dzy /S raheyaofréfice yURih&at dzf T
9dzNR LIS yNx {GF0GStS 'yYyAGS ES ' YSNAOAAZ SGOd0
npartewl L2 NI dzt tF yA@St 3Ft20rt ARSYGAFAON OF LI

A 1TNNARGSY Oidz YAO O6A YSRAdz I dz dzy LINPOSYid YI A
RS OANDdzZ F OAS OHmMIpI NBAaLISOGAD mdpIp LISNE:
GNNRES RST @2t (I ( Stededy/3R $00.0006cuitord A LINP OSy i S

A Peste 90% dinfafaA G NOAf S I yA@St Y2yRALFE | dz £t20
care au inmatriculate doar 48% dintovehicué la nivel mondial,

Figura 1.3 RepaniA | LJ2dlddafe(sténga$ Kictimelor provenite din accidentele de

OANDIzZE | DA Szi@ @SBRI SER NI ny Y GNAOdzAE F 68 ny Fd:
(HIC, MIC, LI®) [108]

A Rata de decesells YA OO0 2N} G O2Yy&aARSNIOAE ny dzf GAYS

RST @2t GF0SS RIFENJI OKAIFNI 06A ny | @SRA&ESHI NNYINYy @
OFdzZ N AYLRNIFYGN | ydzY NNIRAdzA oRE ARSIOEaSsE O
ATLNREAYIGAD pr>r RAYGNB OAOGAYSES | OOARSY
NBLINBT Syl GS RS LIASG2YyAT oAOAOf Aodubn 0A | f
LINEOSYd YFA NARAOFG ny GNNRES atl o RSI @2f
FfS ' YSNRAOAAZTZ cp: RAYUNB QOAOGAYS adzyd 2 0d

2L/ T 1 A3K Ly O2wanBridica)dzy i N2 60F NN Odz
3alL/ TI' aSRAdzy LyO2YS /2dzyiNE o60FNN Odz @SyAid YSRAd2
ATL/ T [ 26 LyO2YS /2dzyiNE o60F NN Odz @SyAid &aONT dzio
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RST @2t GFGSS tm> RAYGNB @A O odrioivds autokyialile £ | y A
Odz R2dzN NROA® | OS&G NI LRNI &4dASNBITN ONZ
O2YRADAAES YAYAYS ySOSalNB LISyGNdz  Faia3a
LI NIAOALI yoA fF GNIF FAO orordddedirhitarodviiezei SOK A L
YFEAYSS AY TN &G NHZOGdZNNE SGOd0

{GFrOGAEAGAOAES FNFGN ON LINBEAYFGAD cw: RAY
I LI NJ n yindim,/Chira N6hidele Unite ale Americii, Rusia, Brazilia, Iran, Mexic, Indonezia,
Afridc RS {dzR O0A 93ALIN o

{ GdzZRAdzf hNBIFYAT FODASA LYGSNYFoAz2ylfS I { Ny
nivelul anului 2030 aauzelor deceselor la nivel mondiAktfel, daca la nivelul anului 2004,
YdzYNNHz RS RSOS&S NBI dz2A ©®KA S NBAWES T SOARSYE&ES
RSO0SasS I yA@St Y2yRAFf o0f20dzt 0 &S LINBDAI
ONGNB oxc: ol GF yal NE ONGNB t20dzE p Y2YRAIFT O

Tabelul 1.k NAYOA LI £ St S OFdzZ S fS RSOSHPI2NE O2

TOTAL 2004 TOTAL 2030
Nr. [ I dzl I LINRY| % | Nr. [ dZl I LINAY d %
1 [! TSOoAdzyS OF N122 |1 |! FSO0DAdzyS Ol NR|12.2
2 2
3 3

| FSOoAdzyS OIF N97 l FSOoAdzyS O NR|97
LY¥FSOoAAES Q70 l FSO0Adzy S Lidzt Y|7,0
inferioare

4 |V TSO0OAdzyS LJdzf|51 |4 |LYFSOODAATLS ON5,1
inferioare
5 | FSOoAdzyA RAN36 |5 |l OOARSYiUS RS O|36
6 HIV/SIDA 35 |6 Cancer pulmonar 3,5
7 Tuberculoza 25 |7 Diabet 2,5
8 | Cancer pulmonar 23 |8 |! FSOoAdzyA O NR|23
9 |Il OOARSYidS RS |22 |9 |Cancerlastomac 2,2
10 [bF 3G SNBE LINBYI20 |10 |HIV/SIDA 2,0

4

94GS SOARSY(l ONX RSOGA OStS YIFA YEFENR NIGS

u
OA NBRdzZAZ GAOUAYSES | OOARSYUGSt 2NI RS OANXDdz I O
L'y ydzYNNJ Y NBE RS ONNRA OdeJSAESYS (Y SNRARA (B3 NiHzLgoyf
RAY OFNB FIO LI NISSRISSHREP SENW 82> OaeN BBNIS (§ S 8B R
Hy>Sp Q@GAOGAYS I wmnndnnn RS f20dAG2NARYE Ydz G L

t NAYSES mMn ONNR OdeAQSt LWNRDSYWMG Sy a2 NI D AR
FLEO FLINRIFLIS (2108 LINIGS RAY OFGSI2NAF ONNRE 2

OA pIn RSOS&S NILRNIIFGS fF manndnnn RS 2 0dzA(
Olanda, Suedia saulMNB I . NAGFYyASET OFNB adzyd ny 2Lz
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publice, n¥ NNHzt @JA Ol A YSt 20NNBDa0ASS Al YLIP2ANTG FoyAl [6tAD A LJI
NERdAzOSNBI RSOS&aSt2N®» {LINB SESYLX dzz ny { dSRAl
druYdzNA € S LJzof A OSE wmE: RMENN.GAOGAYS adzyd O2LAA

in figural.4se poateobservaS @2 f dz-oAl ny dzZ GAYSES o RSOFRS
L1204 20aSNBIF (SYyRAyoDS 0O2yiliAydzS RS aONRSNB ny
potobsfNII O6A GSYRAYDS RS adl3yrNBxX LINBOdzy OSF |
Odz I ydzt wmdpdpH NI GF RSOSAS ydz I YFA nyNBIAAGNT
20aSNF O6A LISYiGNHz oNNR LINBOdzyY {dzSRAI O0A WI LJ2
2 -

&  Australia Canada @S Franta @ Japonia @ Suedia = SUA

Figura 1.4 Sy RA v odef dyAdzYRENIS 3 S ny ONNRE S cOW7[BHy A i NA

I 2y F2NXY NI LR NI dzZ dzZA [/ 2YA&ASA 9dzNRLISYS RAY
RNHzYdzNRA £ S SdzNBLISYSI ny vHnanmn GSYRAYODF LINBGAT A
accidenteledex NOdzt F oA S | adl3ylrded £ €t2FNBIF | F2ad »
YAOA LIS RSLI NILS LINBOdzY aONRSNEBI Odz my:: nyNB
GSNXYSy fdzy3 SadsS OF ydzYNNXzZ RS @A Q0aA18)S RAY
1 OSaild 20ASOGAQ® SadusS AyFtdzsSyold fF yA@St 3t 2
HanMo Fdz ONBaOdzi ASYYAFTAOFIGAD ydzYNNXzZ RS @AOi0
CAYELFYRIFEY {20884 RSEADA RBRILW S | | yAINI dzi

Dinfigra1.6a S L2 S 20 &SNl S@2f dzo A kre aNiR60dzO S NRA A
G2010ny ONNAES OS O2YLMzy ! yAdzySIk 9dz2NRBLISFYyN®d [ 8
F2a0 nyNBIAAGNI OGN ny { LI YAl da2®RSG rapodatlaahdel f 2 O

~

Hann® [+ LRfdzA 2Lz aS FFEtN w2YNyAl Odz 2 &a0ON

Infigural.7a 8 LINBT AYydiN NI} GF RS RSOS&S NI LZNIIFGN
2001-2010./ S+ Y I A Y| NBungulaNilBr &uIdc t&® Beeritoriul spaniol, n timp
ce singurul teritoriucare inréggd G NBF T N 2 GSyRAYoN RS ONBOSGSNEB

10
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Un factor foarte important ce trebuie luafy O2yY aARSNI NB SaidS LINEI
autovehicué rutiere. Aceasta esteing ONB O G SNBE O2y Ay dz2NT 1 FSf

t NP RdzZOGALF Y2YRALI £ N

25000

20000
15000

m 2014
10000 m 2015

Europa China Japonia Mexic Brazilia Indonezia

o

Figura1.8 N2 RdzOOD A | awt@eghiRué tufiefe [1RES
Putem de asemenea observa cum edistribuit parcul autade autovehicué. In ceea
OS LINA@SO0GSS9 &mB SINDI & &N LIS &uinvehictieloRIE pabhagetiliar Y A @S f
la capitolulautovehicub dzi At AGFNBXZ {GFGSES 'yAlS €S 1 YS
foarte mare.

Autovehicule de pasageri in uz

300000
250000
200000
150000
m 2005
100000
w2014
50000 '
0 ‘ = T —
2> el 2 @ - o W& » W R
R c_}) \(\\(\ O(‘ R ’\>\ M s (\b >
RS B S N 2
1% \Q,Q %‘\ ﬁ'\\ & Q,:bb
I\
(JO

Figura 1.9v S LJI parculoide lautovehiculede pasageri in ua nivel momlial [119
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Autovehicule comerciale in uz
140000
120000
100000
80000
60000 m 2005

40000 w2014

o IJ
0 .-—-—-——_-

N <\\'°

< R 3 > 2
QD Q % AN % & &
QSP N 10 2 Cb Qe

¥ ¢ & X A
N @ \ob &8

Figura 1.1Qv S LJ- arculoide hutovehicué comerciale Tn ufa nivel mowial [119

Un alt factor foarte important este reprezentat de varsta medie a parcului auto al
9dzNR LISA® t dziSY 206aSNBF OF YSRAF SadsS ny O2yi
HaMmp @ wl LI29¢Ipoaie2 & & S NIAINNGN DSNX I YAl FopeanjdaS Ndzf |
aproximativ 46,9 milioane dautovehicub ny YIF G NA Odzf S I NE 2 RAal
ny 4dNB OF (S 3 2anthvahiclorRIB digahitdidhicks H dz 2 OGNNB OGN YI A
YA | R2dzZd GNBAYS I NEA2 NDRNABE AN OdzNBRA Y& N I N (
del0ani.inRomaniR S 6 A LI NOdz | dzi 2 ny NB3IA ZahtdiEnhicie,N | LINP
R2FNJ FLINPEAYFGAQD wmp: adzyd y2AX FLINRBEAYIFGAD
autovehicué au peste 10 ani.

9.8

9.6

9.4
9.2

9
8.8
8.6
il
8.2 III

2010 2011 2012 2013 2014 2015

Figura 1.1D @2 f dzoekparcu@iNudali Europei [118

13



/ §NDS (i NiMpactilu fmtaNal automobilului cu un pietol

Varsta parcului auto in Germania (46 839 116 autovehicule)

m<5ani MW5-10ani 2 10 ani

Varsta parcului auto in Romania (4 905 630 autovehicule)

m<5ani MW5-10ani

2 10 ani

Figura 1.12/arsta parcului a@

ny DSNXI y Aldnivéll anujuy 2012 Ny A |
oy 02y Ofdd AS=Z

AA LI NOdzt | dziz LIRFGS RSGS N
OOARSY (St S RfrcuDautdbxil: A SHN NE GdRuOdtituelend sukty G | G N
OKALI GS Odz dzZf GAYSES &a2fdzoaA

SO

Nl YFEOSNRSY RS :
SaSt2NJ LIASG2yAf 2N NBLINBT AYyiN 2 YAaAidzyS RA
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CAPITOLUL 2
2% , %- %. 4A2) | #45! , % 02)6).9$ . H#HB2HA2)
PIETON
2.1 1 AAOA &iotém irdpadh pieton
In prezentautovehicuéle de serie suntupuse unoti S&a 4GS OS &aAYdzZ ST N

GAGST N RS nn{iYkK Odz LIASG2yAzT FGNG O2LIAA ONI
zonei testate autovehicutizt dzA A F ONRAOdzZA S dzy OF ft ATAOF GAC
raport cu limitele impuse:by S | RS I %2 WS\ S yIRSIAFRIOASS goiyd O R NI
S @A R Sy fighrh 211S

as
0Y

), <
"N 4 ;
- A
Tibia Femur Cap
CA 3 dzNJI H O msisry OGabtIpidtofr6es] a dzo
Este foartdaboriosOl (G S&aGdzA aN FAS NBFEATFG Odz dzy Y

poate iO2 Yy UNRE G ny YAOOI NBI ,fdbosinga uauk sihgddzhanechinLJr O G dz
nu ar asigura acoperirea unei arii foarte mari  LJ2 LJdzf I GdinSplinct Hd &delet S
antropologic.

5S0A SaisS LkRaroAf &N LRI GN efoh, estexagrdapeR f | G

AYLRRaAoAE RS O2yGNREFG &l dz RS LINBGNI dzii f 2 Odz
G§SaddzZ © t SYG Nz I RSLINOGA FOSIFAGN LINRPof SYNZ &as$
ALISOAFAOA LIAOAZ2laNBUE 2NJ 6GAO6AS O0A FSYdzZNL 6A O

t NP U Bicoarklor pietonuluiLl2  § S FA nYOdeWN RN DA NS IRNER AL
deformabile controlat in timpuimpactulu® t N2 G SO0Al ny OSLIS RS I L
Odz LA OA2NMzf | adFSt nsaDmgdl intEgditlBe§rbebt dephiorF AS RA &

oy OSSI OS LINR@GSoidGS OFLRGlFT T2yl LRIFGS T
care nu sunt necesare. Pentru a proteja capul pietonului pano@ &k 2 NJ | € O L2 (G SA
abNOI LI OAGF Sl RS | aSliRGg&F2198I6SoONKE@ENIZE RS
adzZFAOASYGN nydNB T2yl RS C)eyﬁl c“)[j 6)\ szété N
RSOA NI O2yRdz0S I FT2NOSRRE2DRYHI DY ORS
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2.2 Impact pieton z zona tibiei

Impactorul folosituzualpentru zonade impactai A 6 A SA SadS 02 YLldza RA\
F NI AOdzZE S nydiNB StS: OFNB aAiavdzZ SIT N 3ISydzy OK

Oy Y2YSyldz AYLI OlGdzZ dzA A YLI OG 2 NUzf (0 NB 6 dzA S
RS FILOG2NAA SEGSNYyA OFNB N LMziSI &N nA AyT
R2ZNAGNZ &l dz &N RAYXWKMAIES NP AOES 1205 RYUANY LIS {15
impactor este propulsat tot de un sistem hidraulic sau pneumatic.

¢2f SNFY¥yoStS aLISOAFAOFGS LISYOGNMHz GSala adzyi
L dza > ydz Sad4S FRYAaA 2 nyOft Ayl NBE | M2 OG 2 NI
S

1 0Sad GSai
4 dz Sau 48 nyt20dAa85G8 Od

a
LISNA2F NN | O0Sai

saas
LYLJ OG2NHzZ (NBOdzi $NivrhpBchasopll G 1 HpYY

£

£

R

Sectiune femur y

CdG femur ] [} ]
117

Spumd
Tnvelis exterior

Sistem masurare
forfecare

-

Directie de impact

_’. ______

—
-

926 mm

P
-

233 mm

Cupld de rotatie
deformabila

Accelerometru

@
)
494 mm

CdG tibia

[

Sectiune tibia
70mm

Figura 2.&xempu deimpactor specific tibia [1]7
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Oy OSSI OS LINAR@GSOGS nyOSNONNRES RS AYLI O
ALISOATAOIF DAATL 2N -daSit@dle précegemd, 2uyafuidrSl unyiyimpactinoce
aAYdzZ SFT N fF yABSt o0R2RNESOA YN P BR O DEDN BHA Q)
anticipa gravitatedeziunilor(figura 2.§.

51 4SfS 200AydziS ny dzNXI G(GSadSt2NJ adzyid N
LA OA 2 NMzf dzA = Y N& dzNF G N O@entiu 2edréle? dédimhologimé)datru | OO S f
Y2YSY (S YNadzaNI GS I yA@GSdzd QéhtruaastelcRBunNCAR S OD A d
acestea repreentand LJ- 4 NHz a SOoAdzyA fF yAGStdz 2&dz dzAi d
FNF OGdzZNR A dzNBSYAGS ny dzNXYI AYLRDOYAdZNBzA ©SH 8 K
segmente ale impactorulupéntru ambele tipuri de testesimboliAnd deplasarea la nivelul
ligamentelor genunchiului in timpul impactului)

oy OSSI OS LINA@SoidS YSiG2R2t23AF RS GSadl
perpendicul&NN f I awoke@di&iiluizh fiecare punct definit anterior (din aproximativ
MAAYY ny ManYYOoOd 9O0OKALI YSy i dautovéhicuksBte deltiy a SI T N
LY SdzYF §AOX A NJ LISYGNHz I | yiAOALIl RSLitared I NB I
SaGS 02y FAIdzNF GN FAGFSt nyONG nyOSOEpEE@AST S S
estelansatlef I 2 nyl f DA YS R Sutavghieull estelsmspendit&stfél dat> A | N
aNMdz LISNXYAGN £ GSNI NBF NBT dadzd LIS E 2 82 Ra 16 &NR & INf

autovehicutlizf dzA @ { S L2 S 20 & SNMiguraQ®Yy FA3dzN>F oAl R

_ Impactorin zborliber

75mm (laimpact)

Referinta sol Referinta sol Nivelul solului

Punct de eliberare Impactorin zborlib

SAFER
S

\ | EuROCN

WWW.EUroncap.«

Distantain zbor liber (d)

Figura2.9 2 Yy TA 3dzNJ DA | tip BoBic Y IOSBIO I NBA REF f N oM™
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5Aadlyldl ny T o2NdzZ f A0SNI nyz (AYHIZHzS PEH NS A
AN GAGE GA DY O3z LIZING dF F2N¥dzZE I RS YIA 2234y

:
_ &

B

It

24

s AYNYR O2yd ON | OOSt SNIGAI 3INI ORUK GARYSTE N

AYAGALF €N Odz OF NB &% SlH oitdzy @k (0GR vy 23 ikiEad@oNbzy N vt & ¥
pierde in timpul zborului liber este:

= 0.03981 4°

Pentru a putea compensaN RS NB | A Y LI OG 2 Nzt dzA & dzo Ay Tt dz
dzi At AT GS R2dz2N YS(i2RSo®

{S O2y&AARSNN daN¥NG2F NBfS GFNAFOoAES 1 Lidzy

A u=vitezainh I;f N
A . T dzydKAdz adzo OFNB SadGS StA0SNIG AYLI O

{S O2y&ARSNN daN¥NG2F NBfS GFNAFIOoAES I Lidzy

A u = viteza impactorului (11.1m/s)
A T' RANBOUGALI ; AYLI Olidzf dzZA o6 nc 0
AR T RAAGFYGFr ny J062NJfA0SNI I AYLIF O 2 NHz dzA
A h=RAFTSNByYylUl. RS nyNtlGAYS
Oy LINAYdzZ OF1T X dzyIKAdzZ adzo OFNB S&aiGsS St A
dzNYSEFT N ' FA RSGSNXYAYIFIGS FAAYR dzZ R UA Ko
v
=
cos(g)
v
d =—tan(¢)
g
h= tallj{gé)
g
lf R2AESI OFT SaidsS OSt ny OFNB Riardlydl
variabilele celzNY ST N F FA uRSGBNNMKRAY I §S FAAYR
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Vv

¢ = tan'{ﬁ}

2.3 Carcateristici generale ale impactor ului de tip tibia

t SYGNHz G§S&aGFNBIF T2ySA FTNRByYyGFEES | OF NP &SN
0ALIZNA RS AYLI OG2NRSZ RSY dzY A D ATRLCawdst candtruitGr{ 9 -t
stadiile incipiente de introducere a normelor de testare de tip piefanul 200000 A ny
O2yaSOAYON LINBTAYGN 2 O2y7TA3dzNI GAuB200v® A5 SIGAAY LI
RAY Lldzy Ol RS OSRSNBALRf A2 D RMOHA RS adzyXi CARY
aimpactorului TRIFF oN RS NBIT dzf G G StIS I dSHhdifdzAd A LJIAKBEM 2
FOSadG2Nr | GNd Odz NBFfAGFGSES ONdG 6A Odz adl Ga

~ A s A

LYLI OG2NHzZ RS GALISYw[ LBFIRHEzZ ¥ OSHND NNt SINJ
SYA&aS RS ! yAdzySF 9dzNRBLISFYNZ Al NJ AYLI O 2 NYzt
GSAGNNARE 2N 9dzN2 b/ 't ® Oy aOdzNIi GAYLE AYLI OG2N
Foaz2fdzi (21 (8 depoh@SuNIRMA Zorh N2 § 3 IF & N

Din punct de vedere al structurii, ambefeA LJdzZNA RS A Y LI OG 2 NJ adzyi
4S3AYSYyiSd® 5AFSNBYODl RAYUNB OStS R2dzN aS3aYSyi
sunt rigide, iar la nivelul impactorul&S G A LJ C[ 9. = | OSa {fdptprincN& T A y i N
2FSNN 2 FARSEAGIGS YdAd YIFA YINBS FFHON RS Ol
comportamentului acestuia n timpul impactului cu un automobie asemeneda nivelul
I NI A OerfutciiduSAAY LR OG 2 NdzZA RS GAL) ¢w[ SadsS vdzZ G Y
R2dzN LX NOA YSGIFfAO0SET ny GAYLI OS AYLI OG 2 Nz
O2YL}X SEN dzyRS L2G FA YN&dzNF 6S n RSLX WaANNRZI &

5AY LlzyOlGdz RS @OSRSNB |f AYyaGNHzYSYyaGaNNRA
YEA YIENARDP t 2T AoA2y I NBF T NIAOdZ FoASA 3ISydzy OK)
C[9-% fdz2NYyR ny O2yaARSNINBE &aidzRA A A OEfiINRARA
3Sydzy OKAdzf dzA &S NBF € AT ST N FOdzy ny LXFYy 2NRARI
plan vertical, cum este prezenz in impactorul de tip TRL.
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{S LRIGS 2oda SINBAIdzZZONI &1 NBSA  YN&AdzNF G2 NR LIS
Y N a dzNpeis@ghéntul inferior pentru impactorul de tip FLEX. Luand in consideirare
punct de vederestatistic zonele unde-au inregistrat fracturi, in acest moment, cu noul
AYLI OQG2NE &S LR2G RSGSNXYAYLF YIFA LINBOAMNagal,l 2y St ¢

LISYNHz I Y2RAFAOF 12yStS RdzNBE | OFNRPaSNASA |
Pentru impactorul de tip TRLISY G NHz | S @ f dz2& NAR&AOdz RS TN
deOSt SN TR 8K SO NB I t I YAOSE dz O dzsgfnteite aS | NI

AYLIE OG2NMzt dzA S&adS S@Ffdd 6N RdzZLIN RSLI | &k NBI
OF Ny OGSNAT SITN NARaOdzZ RS NHzLIi dzNN 1 yA @St d
genunchiului este folosit pentru evaluarea riscului de mgp@l ligamentului colateral al
genunchiului.

t SYGNXz AYLIF OG2NHzZ RS GALI C[ 9 LISYGaNdz Sgt
dzi At AT SFHT N Y2YSyiStS RS FtSEAdzyS 1+ yA@St dz
gl t 21 NB Opeliu fedateNFamantingphite ACL, MCL, PCL.

IMPACTOR IMPACTOR
RIGID (TRL) FLEXIBIL (FLEX)

FEMUR
FLEXIBIL
ARTICULATIE
GENUNCHI LIGAMENTE ¥
, GENUNCHI B
T\ T

TIBIA

FLEXIBIL

Placi
metalice

L B . N B

A

Figura2.1B A TSNByYy0St S &0 NHzOG dzNI[f 5 AR MyYULBBO (iA2 YNLBEE O (RS
[111]
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IMPACTOR IMPACTOR
RIGID (TRL) FLEXIBIL (FLEX)

Real.world

Accident Analysis
Otte et al, 2007

No instrumentation

Figura 2.1ZEchiparea cu traductoareimpactaarelorRS G A LJ ¢w] OA CJ[ 9-

'y a0dzRAdz R& NB2 VIS &I TRR2R1zNn i A LJdzZNA RS A Y LI O
[ FO2NF 02NYzE bl oA2ylf RS {A3dz2NI yoN F ¢ NF FAOdA
LINE LI2ZNDAIF RS SAGAYFENB | NAaAOdz dzA SONGNYNNRE 2
pietonilor. Au fost analizate &utovehicué, respectiv 19 zone de impact (au fost folosite
YFES22NRGE OGS GALMzZNAE 2N RS OFNPASNARSY O6SNIAYNZ

ldz F2a40G RSTAYAOA RS FaSYSySIF o6A O2STFAOASY
OS LINA &S ORISS TNW-A@y#BNRX 3a8 NIF & dzy O2SFAOASY G RS
OSSI OS LINAGSOGS N aOdaiz RGO Nzlzis NBI f # NXK ARS By
LISy 4 NHz t / [ O ARsyuhde detelSayeinlNiietumi ¢uimpatorul tp TRL este mai
NARAOFIG FFoN RS AYLI OG2NHzA RS GALI C[9-ZX ny
YA &ASOSNN LISy idNHz AYLI Oh 2 NYz S AL C[9- o

R
Oy O2yiGAydz NB a8 @2NJ LINBT Sy il NBT tgari F § St S
de impactor.

wST dzf G GStf S 20 0A Y daiicSntrajizate tdzMdelul 2. 3n/oaISNSDN NR 2 N.
YIENDIGS Gl ft2NAES OFNBLRSLINOSaO fAYAGSES A YL
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Si

Tabelul2.2c I £ 2 NRA £ S NBT dzf NIM G Snf y2ONS NECORDNURYTAINS /v Hdlz

Rezultate impact TRL Rezultate impact FLEX
Tip vehicul { SO0 A dzy] cA 08T N Evaluare fractura tibi Evaluare rupere ligament PAGST N Evaluare f'éC[ura tibigy AEc\/flu?re r;;éel_re Iiganhwllegi
I 00S t S NJ|6orf&arad (@) Moment flexiune & [0 Moment flexiune (Nm Deplasare (mm)

A centru 39,7 138 2,8 4,8 40,7 232 4,2 4 11,3

lateral 39,7 291 2 20,3 40,5 311 7,7 13 25

& NI B centru 39,8 224 3,7 28,9 39,4 349 9,7 8,5 31

lateral 39,9 371 3,9 25,6 40,2 339 17,2 10,2 31

c centru 40,1 198 1,7 12,6 40,2 178 6,2 4,1 15,4

lateral 39,8 307 3 24,3 39,9 307 7,3 8,8 23,2

centru 40 81 2 2,8 40,1 221 3,7 0,6 9,5

A lateral | 40,1 97 2,6 12,6 40,5 238 6 54 18,1

Suv lateral Il 39,9 383 7,5 253 40,2 433 138 8,7 31
B centru 40 126 1,1 16,5 40 356 10,5 6 23,5
lateral 40,5 342 6,8 25,3 40 435 20,8 9,5 31,1

centru | 40,3 129 1,3 4 40 279 2,6 1,9 5,6

Microbuz A centru I 40,3 142 1,7 3 40,1 321 2,7 4,1 4,2
lateral 40,4 545 7,8 24 40,4 377 10 6,7 13,9

centru 39,7 178 2 1,6 40,4 236 2,6 5 1,4
A lateral | 40,1 453 4 19,3 40,2 329 9,5 8,3 15,4
Monovolum| lateral Il 40 399 7,6 24,4 40,3 286 7,2 17,9 27,5
B centru 40,3 97 1,8 4,7 39,9 268 4,1 2,7 13,1
lateral 39,9 159 3 10,9 39,9 267 6,2 3,8 17,8

n concluzie, pid S Y
RAT
S2yFdd A A
LIS y (i NXz
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G20al ¢
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CAPITOLUL 3
STADIULACTUALAL# / . 3425#K) %) 3425#452)IN/ 2 $%
3#/ 05, 02/ 4%#K) %) 0) %4/ . ), /[ 2

A N AN O~ A A~ N s . s o~ A A~ N

31 3000A000A AA AAOI OAOEA AAOOAI a

In prezent sunt utilizate, in general, pentautovehicubf S RS &ASNASI R2dz
structuri de caroserie principale: caroseriile autoportante, dWBrO (i dzNJ Ay Of dzA N ny
FNNN O NI} O SNJ RS Y2 geifielpenird autontzildle vzdald & S OO tkp 4 BBIO
FAEFGS LIS dzy QQutdwehidnéldr tomndraake sa BISA0A F A O

[ F NPASNRIF | dzi2L2NIFy &N &K NHZDODR SINR 2INK Iy (OR LD If
aniil9 n & { dzLINJ & G NHzOG dzNJ = & G NHzOG dzZNk RS NBT Aa i Sy
ddzZRAZNNX F2NX¥NYR [FadFSt dzy aiay3adzNJ O2NLI® ! @I yi
OF NI OG SNXzf  aofSddNdz2A (NANEPA RAIGNEI Sn 0 dzy N Odz 2 Y ah

Figura3.1¢/ F N2 A SNA S [068j1 2 LI2 NI | y i N

Figura3.2c/ I NP A SNA S TFAE6EN LIS OF RNYz oI &
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/ I RNHzf O &Adz 2FS NENPFLAME | ENeSNE 3 NHALAdE (dSAY Svi 220N F
accesorii. Acestabsoarbe o parte foarte male Sy S NH A S Jpoate § forinaf dik n@ali o A
YdzZf 6S Y2RdzA S &0 NHz2OGdzNF €S OFNB L4 FA adzRl
SuprastructurautovehicutizE dzA S$&GS FTAELl (i N R&norfidodRelNddze $uidA y & A
corOS LIz S aGdFSt nyONidG &N GNIXyavYAGN ONG YIFA L

32 %AAAOAT A EIi Bl Al AT 04 OR® AA OB IORARAGEGBA |
pietonilor asupra design -ului autovehicul elor rutiere

In general, cele trei elemente cheie penttNE G SOODA Ll LI &aAGN | LY
considdNJ 0S RSLI I aNNRES NXINRMAOHDEF O2ly a@X 83t defl O
RAAUNRODZA NSl F2NbSf 2N

9a0S SOARSY(d ON LISYGNHz I LlziSI 2060AyS 2
& dzF A OA Suprafid | n YSENIS N& 2 | Nlale siructuriiddiytéhicuiilbi, astfétiozats
SYSNHALI RS XMRWEQiLY AR RI22 WIINA Y& 9 RA @ AFSGINa 1Oz
SYSNEHAS RSLIAYRS ny Y2R RANBOG RS TASED| NRAS AGRN
automobiluli Sa G 0 ydz @I LINRBY2@F nyOSNDINBIET FT2NDbSH
ny GAYLlzoeagste RiulOMealJdzoAyY NAIARNIZ @I NEXRAIGSOS & T
comprimare pentru a atinge obiectivele.

De asemenea, din testel8€ T SOl dzZ- S aS LRFGS GNF¥3IS 02y
autovehicub t 2 NJ F2NbI RS O2y il OG SaidusS GINAFOGAEN ny
gl | @St 2 S@2ftdzoAS OFNRAIFIOAfNO®
t N]) OGAOX LISY(GNHz 2 o0dzyN FTdzy OoA2yIOMBE IRSEA:

RSLI Fal NBI AYLI] OG2NHzt dzA SadS ONHzOAL £ N LISy ( NI

Oy LINBI SyiGszs az2fdomAifsS 0O02yaidaNyzOiAiAodS RS ol
automobilele de serigauon Y I f NAFALY2SNI | G N dutov@hichMiRilcaref grmitd 2 £ |
Ol LINRAYdzt O2y Gl OG Odz LIAOA2NYz dzydzh LIASG2Yy a
O2yRdzOS tF FNJI OldzNF NBIF 21 aSt 2N LWOA2F NBf 2NJ o
impact moderat. Desigdzf | Ol dzr £ o6 A YINKFENR 6f NES 2 dli RISA TLINE
Ft SEA0AES FTNNN + FA yS@g2aAS8S RS &aOKAYONNR Y
OF LI OAGl G Shacksthm2 NY I oAt N
t SYyGNdz T2yl AyFSNA2I NN I O2yaztSA FroN as$s
A Intruziune insuficied :N
A adz §S RAYGNB Y2RStStfS RS aSNRS :Idz 2 ai
A 9aitsS ySOS&I NI dzy &aLJ oidz RS RAYSYyahdzy
LINRY Ydzil NBF LI2T A0DASA Lizy OG:St 2 NJ RdzN
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¢ N} OSNAEF FFrON LIFGS FA odgéng DG G N
NERdza N OMB &LNS Qd2l GO0+ A SGStS RS al NOAY
(NVH)C Acestfacto?2 FSNN Ff SEADAfAGIGS GNI OSN
EsteNBEO2 Yl yRI i &NzFAaOA Vi 3 dzNRribditdz OS |
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nyON(G al LJ& Mdéi¢i MnpaRtdluink-2JF MB Yy A SNN 2 LJG .
(figura3.7);

Shimbarea desigmizf dzA  OF LR 0 SA &l dz || fAYAATL:
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NN LRE LIKEG S @0 N3n xRk delt i S

lipsei unui dispozitiv destinat absorbirinergiei de impact dispus intre acestea
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& 0 NHzO (i dzNJ  osedei aM@riolilduil (fourd. Bt | O NJ
Dispozitive suplimentare suntimplementate in spatele barei de
LINEPGSOOAS LISYUGNHz I 2FSNR dzy O2 YL} NI

unpieton,da® A LISy (i NHz NBIRI2QSAS | NEEBSildzNg S L
[ dzy 3AYSEF X fNOAYSEFEI nyl fomxds&ber oA N.
F R2LJGIF G GNBodzAS aN 2FSNB 2 RAA&AALIN

GNGNYF LASG2Qdz26z0F RR8J MWBODAa&a80™ I OF
Cag Gt L2 GS FA LINBN SIOSINKIWG N a20 FRES T N

bdz §4GS8 ySOSal NN 2 MAURGuIEE weBica. y A B ¢
5ST2NXI NBI LRI GS akilongtudiDalgyridointile) ny f dzy
jarcapotap2 I 4 S F A intdNG pertrli apérite dlidarea capului

pietonului in diferitezone 2 F SNA Y R deuBciedbr® de/sd F I O N
Ol L3 i N ®40AB)Add dzNJ
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Figura3.49 @2 f dzo fkohtald azap@ei p0]
ASAEOGNAOGdZA NBEF STFAOASYOIN | F2NbSA RS 0O2yil O
A/ 2yO0SI0undH t N I oFNBA RS LINRPGSODAS LISNX¥YA
folosite pentru a optimiza curgerea aerului prin compartimentul motor.
A Nuddzyi ySOSal NB s&@dolysodilbld de WiraBaNES =
| S NHzélamkntefeddiacente pentru a disipa energia de impact
A { G NHzOGdzNT ny &aSO0AdzySE AYyFSNR2I NN

AOKAYONNR YIFI22NBX INREL O0A OF NByl 2¢
din energia dempact.

al 22NRGEFGSE T NIAOdzZE FOAAE 2N 6A 12yStS RS -

GNGNYF dzy LASG2Yy LRG FTA LINBONI dzi§S Odz YSOI vy
deplasarea zoneldd A | | G S (faghra3.5).Y LI O dzt

Figura359 @2 f dftbMI RS2 ny OKA RS NB I¢siOlyl3a &S R EF R NKS BA

dreapta) [20Q

t dzy OGStS RdzNB S FIF NHz2NARE2NE 3INARESA AYyFSN
OA I NILAOdzZ F GAAT 2NI OF LI2GSA adzyid LaMBumpPreant 0SS I &
leziunike produse pietoniloffigura 3.6)

Figura36%2yS RST2NXNI 60 At S dutbvBhictielom2RINA f 2 NJ & A &

26



(0p))
zZ
B
(/))
Z<

ipactllué forhtdiNal automobilului cu un pleto_

40 mm

oo
, ?I:

OV R DT

Figura3.7/ 2GSt S & dzLINI FS0Sf 2N O2 YioigopilSlyf [t 2 NJ | Ff |
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Un autovehiculR2 G+ G Odz 2 GNI @SNEN FLFoN RAYy [ fAl
INRPAAYS NBRdzAN 06A 22 1@k NXI Fi NG Dlgih taadahedy & di ANH20H
& 0 NHzO e R R 8§ LJdzA N,2 F B INNB 2S L8R § SO0OA S & dzLISNA 2 1 NN
pieton.

¢202RIFIGN F@FyalkNBF 12ySA FTNRyYy:GlItS | o6 NB.
LINBEOSRSY:GS FNNN | ySOSaAdl &AOKAYONNJINe MaF 22 NB =
L2 f dzf 2LJza a8 FFFEN RSaA3IydzZ | dzi2aY20Af dzf dzA Ol

fiind modelulseria 5al constructorulugerman BMW.
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Figura3.99 @2 f dzo Allli zoReSfeortate\a automobiluldncepand cu anul 200068
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Se20 ASNIBN Y2RATFTAOFINBIF &2t dzwmASA (SKyaOoS |
ONGNB o6FN} FFroNX OFNB F@FyalkaSFET N NilplasRAGE G S
avansandi LINB O2 YLJ NI AYSyGdzZ Y202N) aid Nbséperdidl RS N
zoneitestate la S RSTF2NXYST S YdzZ G YI A dzd 2 N

Componentele frontale din material plastic a@tovehicutlzt dzA 66 F NN RS LJ
FIENHNRAS ANAEN RS AYyGaNINB SN LISN¥YAd SEGAYR
juca un rol important, de aceea ele sunt testate la impact pentru a corespunde cu normele in
vigoare.

{ OKAYONNRES RS RSaA3yspecidt Pebtiu teytele dammeti RS &
pieton, potl @S| dzy S2NR dzy AYLI OG o0SYSFAO .inYlusOSSI O
G§SYyRAyDlF S343GS RS I NBRdzOS ydzYNNHzZ RGdzLXISa&RS O:
ALISOATAOROBERBRAOAG Myt 2 OdzA NIDIS St KO NOFal [Ad &BRASI Nir
RdzZNBX Odz YIGSNRALIf S B LR PsavchrmateffakeoniaplastieeS O NDb 2

33 311 OskeEE AT T OOOOAOEOA OPAAEAZAEAA DPOI O

[ A G SN G dzNT RS &LISOAFEAGFGS (2ATLSIXNNR  AR/SF 2 A
O2yaidNHOGAGS OFNB LRG FA FR2LIGFGS FajiadSt nycC
f STAdzyAftS adzFSNAGS aN FAS NBRdzAS €I YAYAYdz

P NYNG2F NSt S  E02AfyddeiASA nlhydz dfNval i 12060 A GA G ND A 2 N
uyStS RAYUNB StS FTAAYR AYLX SYSyGalraS RS2k ny |

A 9tSYSyl RAY allzyN 61 aJ2 NRISIRPEL OSMEBNA F f RS
A{AYLEN Y 06a2FNbS SWEBNBAI I RSR GivaXr 100 L.
ER422110

A Curigiditate varia A t -AlldzZR 83 dzf  AERO4B546zy A A
A Interior umplut cu fluid W09725551
A/ dz YASOFENB O2yGNRTt Il (NSNS 2T NAI NE {nNI 0% 8l
U$764117
A Dispozitive deformabildin material plastic fig 3.11
A ¢ALl OUSIPBE2BN
A { SOD A dzy R RBG N A dzAyS | TRINILIS RS -IUZB5E3324 dzLIS N
A Curigih G 0S @I NA [-0RA04M24683 f dzy A Y S
A Absorber presurizat fig. 3.12
A/ dz NAIARAGIROR0IOZ yaill yiN
A | dz NX I A RA{DRB0BO2DI NA | 6 A f N
A ¢NJF OSNAEN FI 0N2 ¥IidbRatesial plastic WB404510cFHi§. B.D3A
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LINE (i S GGmR3685a5¢ fig.8.14F OiG A ON

IT2ySA AYFSNR2FNB LISyl NHz LINE

Dispozitive deformabile din metatrashbox ¢ fig. 3.15
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Figura3.1EBYSY (S RSTF2NXIFI0Af S]RAY &LJzZYN ®H

Figura 3.1 Elemente defrmabile din material plastic 834,35
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Figura313¢ NI SNBEN FlI ON RSTF2NXIO0AfN woy

Figura 3.14\irbag frontalh y Of dz& ny o6F NI RS LINRPGSODA

Figura 3.1Dispozitive deformald din metal tip ,,crustO | Yy ¢ Jon nn m
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Figura3.1& NI dSNEN FI GN nYo Ml GH DWW RS FRIN#Y N Ak NG NI2¢
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Figura3.1®istem AND I 3 LISy (4 NHz] OF LI2GN + Od A @GN

Figura3.B/ I LI OB LISNA OGN Odz dzy ai N} G RSny RIST RBAAISTI
a impactului [149

Figura3.21 | L2 GN RAYy | £ Blaa IS RISt deXALY E0@gz RS ©
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