I B A v Y
8 Euro NCAB 1.7@,
1 . 510 P2-25 60 u T YY Wy o 5 Fn
o Y,
$ Euro NCAPva-~ 9. QY
2 .9 i P2 & 5 sPR B Yui, £
L !
$ Euro NCAPva™ 1 .
. . QY . SsPR B Yul,
3 |23 PE®O lcv yaavuy 0 £ Q x
JVUJL
58 UN No. 175 Accelerat
4 A anF aN P87-122 ( ACPE)Q O0TA aMNF aN
!
: t - X
5 ':]N 2 .61 A afnF P.22125| TA anfF  aN 1
' 5 Euro NCAPR ¢ 120 1t Y
6 21 t P .26-130 : ;
. UN L
8 Euro NCAPR t 12°Q *t Y
7 t 2 .94, P. 1133 : !
. UN L
5 | | HRS 2 o vV QY R
8 [3 R4 z - P. 215 (, - YuV & wmop |




1.5uyo0
Euro RCRBRRIDd Phot o rPsriootno clo.l14 Ve
i, TNCAPI =~ ( Q) TNCAPY'Q
1.5.1.1.2p W (PP) y W R z o Y 1.5.1.1.2p W (PP) W W
V 15111 ¢ w(l)a vy (2) wl " V 15111 ¢ w()a v (2) wl "
M W w ¢ PN - MW K ) M ) w ¢ PN - Tw Xn |
15113 Yy (Track test fimsp A By db = R t N|1L51.13 Y (Track test fimsp A By db = R ¢ N
( via” )AEBVRU)y = R t N (R R)AEB ( v )YAEBVRUy = R t N (I )(AEB
Carto-Cany R t' N (LSSy R t' N (SASy MvQ Ctyy = R t N (¢ )(AEB InterUrbany R t'N
N (OSMy . N (BSDy . N (BSVyTA (LSSy R t N (SASyMd7Q N (OSMy .
anf aN (ACPEYy L GO tN (RS ., ' N| N (BSDu . N (BSV)|
(SA)
15144 y Np V >y L4 Pun Y 15144 y Np V >y LA Pun Y
vy un031 3 Np MY W, yMayzZ Yy un03l 3 Np MY W, yMayZ
(CRSyR | wV y B I Y X uh hl (CRSYyR | wV y B Y X uh f
'Hh W LAY n. | 'Hh W Ly ° n.
1.5.2> CO n K 0 1.5.2> CO K
1.5.2.2 B N 1.5.2.2 B N
& R E 310 9y Yy 8 3"Hy | oy & R E 310 7y Yy 8 3"Hy | oy
uv i 4y R 6 Z u W | yvim 3y R 6 2 W LcO Sy =
P 1 & you 3




i, TNCAPI =~ ( Q) TNCAPYQ
j SR B +
" ﬂ_i EiE s .[;[\:n -k
ammnn
S5tk 55 N TR
‘E( Camers 7
Va =~ LY o ] s =
| /// ey Rkt m . \ EyME _—
L BB ER)- \| REAEE -
: 2. BEB(&EVEARM. |1 BEGLRE).
| | 3. REGLR) 2. BE(ZR)EAA.
4. RERA). 3. REE@EA)
5. fRpE (2 &) 4 REFEAR)
6. (L ). /5. w8
B AR EAES IR 6. 4RI B )
A a8 s . 1. W)
wana | 9. 4 3/, (B ). 8. QO WAL M - LB AMT)
e | 10. Q6(4: Fih 4t » 46 I A A7) 9. QIO(EHAHH - LB ABA)
11 QIOCH #4 # 4k » b ABAT)- 10 6 ®AMLIAEEF RBEMA - L
12, 305 @18 S8 AB(ERIE B - it Bl A BT )
EEY TR 11 Fefa F /K e
13. Bscho A B R (RSB - LE
FET)-
3 13 9 G GO n K o 3 (e L )




. TNCAPH ~ ( t7Q) TNCAPYQ
® 1 ~| > CO n__K oD ® 1 ‘N X n
Eymage 1o
BYHI/R |10 ; — T
#WE £ | 1 Driver_tight” HELH&ZS T_Driver_tight
#ite TO X ¥ - &2 BHFE
oo TO o5 SAEAE B & ik RCEEER
2ETEB &Y
BYHRBR [ EyBABFE 20
Rz 2 _Driver_publication” EE LB 2_Driver_publication®
s TO 2§ 4324532 e TO 2 8 - s SFHE U
315 H (do E B R BES S8
BYBBR |37 EPMBITE |30
R EAE 3_Passenger_tight” EE LA 3_Passenger_tight
ke TO/4 X - BEISEHEE #ridie TO X ¥ B RE S
%-° E S £ 3 3
BURAR & [EURAT (&
R L& 4 _Passenger_wide” EE LK 4_Passenger_wide<
P T0O 2§ $528A5 Ede TORE SREEEN
B (o E M A E¥E S &80
BYHRBR | EyB/ABFE 50
WEZ%& |5 Pla Mullo EZL&Z |5 Pho e
g TO 2% £42mA S5 #ifie TO a8 - £ F 5
EXC A 853 HERYE - RERERY
BER)- ETNEHT TR EEEHRESE -
TEEFRDBE AR
B SRR EAHLEE

F-°




BEYHRER

67

R EZHRE

6_Plan_tight-

TO f«§ 4t B &35 2
ok L E S

BYHRER

e

R LR

7_Front_full®

S

TO A § S PAHTHF
BB -
BYSERTLEZ AR
RELERHLTRME * @IE
L-%J._ [ |

(I

8¢

8_Front Passenger_angled|

7 850 it
ERSAREMTS 34
B -

Q0

9 Rear Driver angled?

BYMRBHRERE - F
EREEMEN 34 §4
B DR

BYHER

ER”

R LR

10_Q6_onboard?

#e

TO & - MERFIEH L
(Head excursion line)
550mm HF oI a4H
aFEFHAR TRAR
E

BEHAARAE - ¢

EYHRBE [ 60

1 E LR 6_Plan_tight®

&l TO /28 - # B mElsE
B e

BymaFEo (70

tE R AR 7_Front_full®

#adie TO & ® - # ETRA 4 Z]
BEEE4

EYHRBEC [(ER)V

EE LA 8_Q6_onboard«

graie TO R - RFEF/AK
(Head excursion line)
S50mm A ¥ B a4F
wERTHRE EEAS
#EH -0

EyHRAT | (EE)y

#EAL#%C |9_Q10_onboard ¢

e TORE - BIHREHE
HAEAH 450mm » 3
EBEHRBE -0

EYHAT|10(£2F)

TEE AL 10_Both_Q_dummies ¢

#rifie TO g - &1 Q AFIA




i TNCAP1 ~ ( t7Q TNCAPYQ
BEHERY | LWER)
#MFEEZ#° |11 Q10 _onboard ¢
&gy TO 2% " BEBRBESR
FRA A 450mm ¢ F
ERERHEE -
JEZETERIVIEEAs
#MELZ#E° |12 Both Q dummies <
Sk TO % : ®E Q 27IA
B/ ANRE -7
BYRBRE [ 13(EH)°
HWEEE 13_driver_passenger_onbo
ard?
Sike TO & % ' |BEBAFA
HEBEY HBEEE
iﬂ E%E -
15.2.3 V)] 1.5.2.3 )
Q20 vy € N K ©2b vy (> CO )
%] PREFPOST] #a] @ #3%%| PRE<|POST| #8{ $@&~
La| =a| = M-EY L2 s 5x -0 le | s i o | HiEEE&E
20 & - SR RERFENEY 24 .o .o B i B -
Ja| wa | ea MERS EEABRS R ASHEMNE y - ‘
- | o [nimiranmemacassisk vianEnn 3ol o] ] v |KERSEABREREMEG
E@EHF AN 4o | @ *e v | HERANBEIHASEESREAR)
5ol ea | e o | EERAGESE UBRBERESH T BETEGRN B HEdm ki UDBARBHIELA b BERAEL S
(EHE) -7 S5 o L] LF] (%A"fz‘ﬁi)oa
mAM%E LB EBSSEET Y BAGS
T I B el FARTE REATR o ] remsnnE . B rRSSAETS MAk R

FEEAR) -




. TNCAPI =~ ( t'Q) TNCAPYQ
1552 B N .55.2 N
& R E 310 6y y s 6"Hy | R a S0 6y y s 6"HYy | "l
2y TR Y W w uMaA> L P R EL
| EPyry *

3 MAmH R

Hoaman.

WmyphEd: .

AA(RA) A

A 45 B(Fk ).

BF(2F)e

(& L HE N

T Bk B B BLBR (BB

FER(E F)~

DR LR 2GRS RN

Es AR EAFT(ERIEHAM -
B & #857)«

(L EEF S TACS T 37 B
B & #87)-

00 SN N & W o =

A

6o

13 6

B ( CO PyUM,

IRBEMK,

Henmen

P

&i/,ﬁiﬁ D4

HA(RR) BFAC

HA B ERZAEN
BH(2F)
ERFPCLR)

B F/E AR
WAR(EF)
HATRHFEVOLE ABRF)

Now R W

6

13 6

B

( CO pym,




TNCAP

G )

TNCAPY'Q

( CO pgMy

1e

N ( CO pPUM,

1_Front_wide_publications

o et TO 8 - EFHuEHET
YT - ¢
TEREEIBEEES
i 22 B4 — 2 Re

'ﬁ. ’i‘é& % xE’,‘“— 2¢

10

1_Front_wide_publication®

TO 4 § : BEBREST
EA % SRR

TR EE I T PiSE
& R BBk — R

|

|

CETL S

2_Front_45_wide<

ke

TO 28 - BPMEASNE
PRI ERER - ¢
TEAREIRESEE
FE B — AR -0

3¢

b

2_Front 45 wide?

TO 4 § ' |YBBEEAR
@ ASEER -
YEMER IS T PdagE
HE RS BlE— AR -0

3_Rear_fulle

TO B - HIBEFEE
EEE T NP EYN S
TekEi%ss 18
Y RRABHAS LG
LEE -¢

e

~

3¢
3 Rear_full”

TO 4§ ' izt AT R
SRR ME DR -
YomaiEsEsd B
BB HA 52 S
iii..ﬂ

4_Driver_head_tights

TO  § - xBEEHNHE
Fh - BUREABH X
LEFMIER -

4o

4 _Driver_head tight

TOfr § ' s F P dmay
ZH - BYRBRBEH R
LEHFGLER -




TNCAPyQ

3

A

5_Driver_body+

e - $ERZEERBS
RAEE - @

62

6_Plan_full®

TO R 2RREHIEL|

50

5_Driver_body+

0% - 2:WEEHEY |
b - $EMEEERPE
RALE - ¢

TO 4§ ' XDMEELS|
_t.a

62

6 Plan_full®

MO f: mEBEELS|[
_#_..W

7

7_Front_realtimee

HEAB/YHETAR -

WHEBHAHTDRA 2 ]

7

7_Front_realtime?

WHBEHETRRR 2 K[
HEABRYHETAR -

8o

8 DriverPass Front?®

B)-%4 B £HF 1
1% - ¢

YEREERCKEI G|




Y TNCAPI ~ ( t7Q TNCAPyQ
B . & A A
g R 44> |9 DriverPass Rearv
S ikte FERAERMEE (A
F)~ 414 B & fafk H4R - |
1.5.5.3 W 1.5.5.3 Y
- oo N _
& 8b ( CO pyM, & 8b y ( CO pOumy
#%| PRE{POST| £# £&~ #%| PRE{POST] £# £@~
EHENSELEFHRIE EHENSELEFRIE
o] o[ ] - |mass . s2arased(@Esa)w le| = | = | = | HAESE - SERTENSF(EFTR)
20| w0 | AT REYE 5B m (AR 20) 0| @ RAFHBEES - I E(EAR)
30| e | WRAEENE - SR IB(BAA) : 30| o | WRAEENE SR IE(BAA) -
EREHTS 5 AARBEEHD  SERLE(RH| ol | ERERT S 45 RARBEEAD 5 PALE(ER|
4| e - B)e
Ao
# %] PRE{POST| 2 & % &@° : AE | PREIPOST{ ER 550 _
sol e . HEREET S EELBEENE - SERTR(ERH| | . HRERES 45 EEBEEERNE - SEATE(ER|
Ay )
6 0 REFATHRARBIRRES SREAF )0 60 - HEEN S RARBIEANS EHETR)
I - L | HEEETRARBIBAE S ER(ERE) 7ol . - | EEBE S EARBE IR Y LSRR
sl bbb AEmAL RIS
8| e o L | EREESEGE  BA¥SER(EFAN §a| o - . | ERENREERLE BAESER(BEA)
9o s | | o | HBHFNBEERSE BEFAESERC 00| w0 | w0 | - |EAERAEEEESE BAAL S8
100 | ¢ |BBREANMA/SITHSEINNE -0 ' 100 | o |EmERNBASTHAS SMNAE - - :
110 e L | FREREN R RAEERmER BN BWAER| e e L|rRERen mmearsEasEnEs BAER|
TR EAAERAEATIE - @ TR A B A YA
126 - ¢ |HHRESEN  AARE)ERNBELEH - 0 R | | ¢ |nHEREnN sEEGEROBEIEE -
130 =0 C HHAREER U@ BEER -0 ' 13¢| =0 o] o | HHEEEER S EBEERE - .
140 =0 c | ERGEHEHHEARE A NBRETFIABE - 4 10| 0 | o | Em RSN R ARG KA ERENHREBE -4
e 0 | MR TG BRI - 0 ' o | o | ¢ | ®AABABEIE - :
164 . O | ERHEEEE  BEATFTAE - 169 . o o | AaEHERE BETF AL
17# -+ V| REMNEBEYERTEES - 17« P} . o | RN EEE AT SRS - o

10




i, TNCAPI =~ ( Q) TNCAPYQ
W Lo W L
3%« PRE<|POST{ & @« # %+ PRE~|POST{ £ &+~
180 . v | HHEREFmERE P BREE - ¢ 18¢| . W | MAEREMFERE LS REE - ¢
1583 v L 1583 9L
W TNCAP p M AT 5 wY Vit Ww TNCAP p M My, 5 wvY Vit
w d w d
DHa vy La vy
(A) "H¥ 3! (AEB 1, FCW) (A) "H¥ 3 (AEB 4, FCW)
(B) v Ed (B) 1 Ed
EhEHAE 10 EHEH A 20 B RETH 3 EHEHMH L0 £ 4 20 FYUE TR
&4 &4 &4 &4 &4 4
2 Y 2) W
(A) 3 (A) 3
Vi & w 3 nm yo Vit ® w 3 n yo
0 - BAFe T £ F B ¢ & B BT £ F R
CCRs. |AAGER | hELER | ABEER AREAER | AREAR|] CCRsw |GREER|GELER | EBEAR| EREAER ABREER
CCRI: | REAEMS% HMBERS MESIRE MAIRS | MAERS CCRm+ | pi 458 Sk | MAE SR | MESRS | MAESRE | MESRE
CCRb | spwr (e fomp | S Rb(HMRRE | BROHES | BROIES | BLERD CCRbY | wmum e |HB(EEs | Hl(H8s | SR(HEE ([ HBAE S
). ). ). #)e i #)e #)e #)e H#)e w4 (3
EEBRR | 2T BRR ) ZFARBA | £FARE )
At  Rié BELe | Amser
CCFlap:| & B £ & | » o ° @
BRE
(B) vy E (B) 1 E
_ — — 2 EHA 10 EHEH A 20 BRFEY S 30
EHERA 1 EHEH 2O BERBH 30 Fe Fe P
£ £ e

11




i, TNCAPI =~ ( Q) TNCAPYQ

1.5.9.2.2R ( 2 u 3 1.5.9.2.2R ( 2 u 3

(1) 2 v ihn €Go Prao Hf o) Q) 2 v ih €Go Pra HF

> CIRAL Y M X > CQRL Y MN X Y W
(2) 3 dv in EGo Prad HF 0 (2) 3 dv in EGoPra H¥F
DA

~

Qdal

12




i, TNCAPK =~ ( t'Q) TNCAPYQ
® 15b 1 (= R tN ( v ) ® 15 = R ''N ( viT)
T EYRAR. 1o
ﬁg?gfﬁ i_AEB_VRU_wide«‘ EELHe I AEB_VRU widee

gg Lo

BEmSAREEAES
B BEARBEL BB
% - BYBAAGITERY
9284 EH

Hwed WEAHEE - R |

2 (£%)°

2 Forward_onboarde

# B "Go Pro” sithhesz
FlzEush HENKE
HFRRL - ERPREE
EEIREe

BEX BT B(ER)
#& F £#4+  3_Dashboarde

. lﬁéﬁ L
P
"

# 8 "Go Pro” s thiezs
FlzEHas o HENAF
BEREAR - BREAEH -
HUD % - a/A#EAR/8
FEREH -

ﬁg R

et UEAHE- %
BESRAREEAES
Mo BARHEIHBRE
- BYBAABITERY,
HEHAERS

2 (%)

2 Forward_onboarde

#/8 "Go Pro” £ thik#
B4 HENEE
MARR - ERPREF
ke

B3 (£ 3)

P

3_Dashboard«

. ,&gg;a

#£ 8 "Go Pro” s dhkt+e
Rz HKENOFH
HEBAR - BRAaHt -
HUD % - /A#8£/8
FETEG-

13




TNCAPI = (

T Q)

TNCAPY'Q

(CBDA) A

2 T

HE R LA

le
1_CBDA_VRU Wide~

e

M X Eil B 4
BEHBAABLELE D
N BABHBIERE
o MmYBBABITESY
AEHASER.

2% X bk

2 (#8)e

2 CBDA_VRU-~*

#H “Go Pro” sz fE4n
Bl F - # 8 4% 8 47
T AN - F@ s
ELd & R

3 o
3_CBDA_dashboard~

# B “Go Pro” H hatds
EEX: 37 BN 3081
AreHmELAEEE S
ARG - HAMMMA/ER
2rtdm - SP i FRAE
FHMTR, o ¢

WHEETUERS &8

ifﬁu;

1593 4L
w  TNCAP

1 00)

() vy

P

5 wY Vtw W

1593 1L
TNCAP
& oo

() vy

P

M Ty,

14




i, TNCAPI =~ ( Q) TNCAPYQ
(A) "HX 31 (A) "Hx 3!
(B) M Ed (B) i Ed
£ R 10 EHETE 20 BEIRETE 30 £ E A 10 EEEBE 20 BB 30
=4 =4 =4 & =+ Z¢
(2 \ 2 U
(A) 3 (A) 3
Vit ®  w, 3 Nm yo Vit & W, 3 N wyo
’ _ Be | REe | AT | Ee | AR e o B ¥ BT £ AR
o Boiianl o Il Iatiotaid haliset CPTA |[Exuic ESifd|Esidd | Enndd | hak.
CPNA25+ (>75%383k )0 | (>50%38ak )0 | (>25%83k)e CPNC+ g O # @ E|#F @& OE|E & OE
CPNA2S@ CPNA25« S0 - o o = oy k-
Bt (>75%#ak )o| (>50%H k)| (>25%Hk)e
CFILASOY CPNA25@
CPLASO@ B k4
S N S S — CPLAS0
CPTA~ So@EH | 5B EH | RSB ES B | B CPLASO®@
CPRA- R E HAEe HaE- FrE ik H%J-_-a —
CBFA« EEB e | SRR | RHAEE | &SRS | Bk CBENA+ EHEHEE EH0EE | EEESESE | EHEESESE | &S
CBNA- | msg- |# #® K|# # K| #& @& & CBLASO+ | 3t o w o3 E|# 3% E|l# 3 E
ChLAS. (ISoHR)-| (30%HaR)- | (G25%kik)e (T5%#ak)e | (>50%# k)0 | (>25%k)e
(B) 1 E (B) N OE
& ET A 10 S E B 20 BERBET B 30 ENEE L EHET B R T 30
£ £ - & & &
15103 v L 15103 4y L
W TNCAP P M AT 5 wyY Vtw W TNCAP p M My, 5 wY Vtw
1 M o b
(la) vy (la) 'y
(A) "HX 5 (A) "Hx 5!
(B) ¥ Eo (B) i Eo

15




I, TNCAPI ~ ( Q) TNCAPy'Q
EshEYE 1o E4E Y 20 EFsEHE 0 | REREBE 4 E5EES 10 E T EFsETH S | RERESH 4
& e e =4 3 Zeo Ze Ze
2 y (2 Y
(A) 5 (A) 3
e £10 C M Yva R n°z n £X e £10 M Yva R n°z n £X
n" YW R = t N y ELKg y ELK- vy n" YW R = t N y ELKg y ELK¢g W
ELK¢ WRU ELK¢ R R Ry ELK¢ R RL
___ : S — ELK - a5 HARE S NS ERIRABIFTEREBAE LY
DR Ahd e LRI RARE LB RRD ELK- #aA$- HERE06ms HEFR2KARERTRGT
'Ewi*’ ‘uéz\x . Se Ly o /' i A /
ELK _$aA®. | Medi0oms 6 RA %A ELAGRRE. ELK - ssgso | HORROTIMSAZRSLRARLQT kb
ik 0.7 m/s 2] EA B2 BAZR@72 kmv/he. FERE 07 ms 2l Eﬁﬁ%ﬂi a ﬁ.ﬁ@ﬁ(} km/he
B I 0.7 mls %) & 48 825k B 4% £@80 k- SERHHBLGL | HARBE 0SS EE HREHTER
FE TR A - RIMEE0Smis £F —HREMZESR
(B) Ny E (B) 1 E
_ _ EYE It EREHH 2 | BFABYE I | RRREFHRI
ERBYBL | EHBYR L | EFABREMI | BRREZHR I . ¥ - =
Ze Fe & A
1. 5TAS3 anf aN
1.153.R1
R A £ K A UYTNCAP LR 1
1.5.11HYJ TNCAP U TNCA
t CQ
1.5.13.82 uy Y
1.5. RI.HD 1 ( 1)
1 Y& R u3 Q@ ° MBY O "4 R
_Q

16




I, TNCAPH = (

T Q)

TNCAPYQ

. 5. R3. 2. 1% 2 v3 V4 ub )b

(1) 2 dbvinEGo ®HO T N Y

4 R > ®apY RBO »C3» QL

(2) 3 dbvinaEGo ®Ho 71 1N Y RBO
©ay y ¥ u N W |

( 3) 4 dbvinEGo ®HO T N Y RBO
a |

(4) 5 dbvinaEGo ®Ho T N Y

4 R L C MY RBO LCY» Q

® 16 N (TA anf aN )

BEMBR

1

ERAB

1_ACPE roadside~

Sk

BYE SREHAEE
MEREEBN  HPHE
HELSRESEZMY -

BEMBR

PIES 0

BRALAE

2_ACPE_onboarde

ke

EEREER “GoPro” £
HEEAREZH Y K E
W& ATk - R 8 RY
‘E‘-ilﬁ‘#ﬁﬂ "0

BEYMRBR

3 (&)

ey

3_dashboarde

Foike

# 8 “GoPro” #zpicta
Flz &Yk HERGE
HBB/ERR - BREH
HUD % - ¢

17




1.

TNCAPH = (

T Q)

TNCAPYQ

HER)

R

4_pedale

#ik

#H “GoPro” #shicsa
Flz#¥ik HERNGT
LECE T 8B R ¥
"% - BAREERBE
S EEED -

BYHRSER|S(2H)-
K L4 |5_reare

-

£ 8 “GoPro” HsiE4a
Flz&%ik  wERHE
ECE- R V=R P
BEH -

< yWw_ I NCA

5. 143k 3
W TNCAPP M il 5 wY Vitw
& 0s)
(1a) gy
(_ABX 5!
( B) i1 Eo
Bl | FRBUM2. | RERBEMRI BRBERA | ITFRBVRS.
P - P - o
(2)
(_A)w "Hx 50 g
( B) i1 Ed
B L. | RRAEA 2. | REREEH 3 HREER 4 | TEAEPKRS

B
b

=]
2y

a
TP

[y e

18




i, TNCAPI =~ ( Q) TNCAPYQ
1.5.13.y4
LY 6 &4 R wK & A unl
1.5..14t N
1.5 .R4.1
R A t K A YTNCAP LR T
1.5.11AHyJ TNCAP D TNCA
1 CJ
1.5.14.82 y N
1.5. Ra.HD 1 ( 1 42 )
(1) 1 & | uv's ¢ R DY
¢ Y M & R YVU¥ &% @R tep
N
(2) 2 & | o s 3 R DY M
3 Y & R YVU¥ & @R tep

19




. TNCAPI ~ ( tQ TNCAPY'Q

25

8., 'N Ru
1.5. R4.2.2 3 V4 V5 u6 )b
(1) 3 dbvinaEGo ®HO T N YL oo
"R mapVYyv "6 R L > G,
(2) 4 dbvinaEGo ®Ho TN YL o
TR mapYy "6 R L o > G|,
(.3) 5 dbvinaEGo ®HoO T N Y RBO
> G, IMA xZ” WMy R L
(4) 6 dbvinaEGo ®HO T N Y RBO
©®ayM y ¥y u N v |
1.5. 14k 3
W TNCAPP r My 5 wY Vtw
% 0s)
(1a) g

20



i, TNCAPI =~ ( Q) TNCAPYQ
(_ABX 5!
( B) 1 Eo
5k £5h ey ey Iy ey
WL W2 WA 3 Wtk 4. WS WHHH G-
7 - o 7 - 7. o &+
(2) y
(A)w R =04R R N wy
( B) 1 Eo
5 e Y Y ey Y
Wk L W2 WEL3- W4 WS- WHmEHO6-
2. 2. 2. 2. % .
1.5.14.y¢4
LY 6 &4 R wK & A unl
1. 5L005 t N
1.5 .R5.1
R A t K A U YTNCAP LR T
1.5.11HYJLTNCAP O TNCA
1 CJ
1.5.15.82 y
1.5. Ra.HD 1 ( 1)
1Y R R L w' ° MBY O " & R
Ne> CX O MMA X4 R 3 QuunQiu W
Ml R > 1 N'™H YW Nn° 1
K & R 1

21




TNCAPYQ

- — — -
1
1
1
|
1
1
1
1
1
1
1
il I R
I
1
|
CLX-T-X)
1

'é 154 3

9L.CO t N B
1.5. R5.2. 2% 2 1 3 )b
(1) 2 cdvinaEGo ®8HP T M Yp oo
B Y  RBLQG y Lo N
y B'"Hy, MNMRLU LG |
(2) 3 dvnEGo ®HD T Y RB. >0
©®ayM vy ¥ L N v |
1.5. 15k 3
W TNCAFPP M vy 5 wY Viw
r (00]
(1a)
(_ABX 5!
( B) 1 Eo
BT L £ RA T2 F P 3
(2) y
(_A)w "HX 5M g

22




i, TNCAPI =~ ( Q) TNCAPYQ
( B) i Ed
B L. BB 2. B 3
1.5.15.y4
W v L yY 0 M Y w
t Yy "HX 530 ¥ wY w AV n
(1.5.1)4.3)
LY 6 & R wK & A nl
1. BR 1z -
1.6..RL Z~
£ 2 B HWMY OR LCJO € Nuwv
A 2X Yoyv TNCAP KOUu M
L /H XKW yY Zn TNCAP
( 1.5.142R20/1 X nJ YHz
L
1.6.21 B N
A VXY M
(1) os) | VR A& CMi oY Y1 y
u R u aj
(2) os) | bR /& ¥ ay> MrE D
L & A 1
( 33 os) | R 1 & > CO45 PAB Y
M oy R VECA™ uf ° o 1
(_44) 64 | R & > CO45PAB Y N

23




. TNCAPI ~ ( t'Q) TNCAPYQ
YEGA™ uf o 1
® 19 N (R =z <)

1e
1_Front_wide_publicatione
TO 8 - BEYHRERN
EmEM APl r - %
@ 78 & B & ( Load
platen) £ TNCAP 4% 3 - ¢

BYHREHR | 2¢

HR L 1_Front_tight publications

#ide TOx & : BPpHREEN
BmMEFY HEE
R~ ATHERAEB SR
ZERARTRBEHE -

BYHRER 3¢

BREBR 3_Angle untestede

#hdte TO B : FHPHEEn
£ 4k LRI 7 45"
BeE EE@REX
EmEERHER - BRA
BERmWBERHEER -

BYHRBR |4

HREBR 4 Angle tested-

#ide TO 2 & * |MPMREIHN
P EMA Y 45° A
g FEMRRERE
SEEE BREERMW
BEHRHEEH -

< Yyw ol

H

24




i, TNCAPI =~ ( Q)

TNCAPyQ

1.6.31 ]
cX YYX/ V®20 @0 > Y Lo Wl
O 20 g R = <)
%3] PREJPOST| £ &+~
1+ " v | BHERAAEREEREE -
20 -yl L2 iﬁff—_ﬁﬁ_ﬁ 450 ﬁﬁiﬁ%ﬂ&% i
3o | e | e | BEEH T4 HBIHEHEEE -
4o . v | REERRSAEMERE -0
Se | e v | PHEEEEEESNESEEERE -0
6 . v | BEEREEEHNEE -

25




3.9

vV 1
Euro MGCARerable Road VYUsesi des®i hg Protocol
2021I5QEur o NCAP 20212QEur o NCAP Y. TNCAPH °( T Q) TNCAPYQ
1 VEHICLE PREPARATION 1 VEHICLE PREPARATI ON 391 R 391 R
1.1 Unladen Kerb Weight 1.1 Unladen Kerb Weight 3.9.HER1 3.9.HER1
é é
1.1.7Where the vehippl {.1.7Remove the front 3.9.1R1p7v XR Ii3.9.'1.:b17 Y/
directly by the OE|land its holder/ bral/ /1 Z L > GR UuUR IfL
hol der attached, tlremovable from the
for testing. I f th
from a dealership,
have been added to
removed.
2 ASSESSMENT OF VEHICLES WITH |2 ASSESSMENT OF VEHICLESWITH (3. 9./2n N ( Depl oyab3. 9.R20nN (Depl oyab
DEPLOYABLE SYSTEMS DEPLOYABLE SYSTEMS MR NnNR
é é
2.2 Detection of Pedestrians 2.2 Detection of Pedestrians 3.9.pP2 2 3.9.pP2 2
2.2.2.9 The simulations will be conducted [2.2.2.9 The simulations will be conducted|3 . 9. 2. 2. 2D 9 ZMN|3.9.2.2.209 ZM N
two sepaate locations on the bumper. Fo| two separate locations on the bumper. F{ =~ B Pl . W n - B Pl . W n
each of the appropriate statures simulati( each of the appropriate statures simulatiq O R M 1’ il OR M u’ il
will be performed on the vehicle centrelin will be performed on the vehicle centrelin Y 3.9.3¢¥w.PYg " " Y 3.9.3¢8.rPq " "
and at the outboard end of the bumper tg and at the outboard end of the bumper te K n> CGR K n> CGR
zone defined in Sectich 9.8 An additional zone defined in Sectioh8.8 An additional Y/ K p 1 L Y/ K P 1 L
simulation may be required where the simulation may be required where the
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bumper ést zone is relatively narrow whe
compared to the width of the moveable
bonnet top.

bumper test zone is relatively narrow wh
compared to the width of the moveable
bonnet top.

2.2.3 Physical testing will be used to asse|
the capability of the sensing system(s). A
surrogate for a pedestrian that is
larger/heavier than a 50th percentile mal
the legform detailed i@.2.3.2 (test 4for
legform to bumper tests shall be used. Tl
is to ensure that the system deploys whe

2.2.3 Physical testing will be used to asse

surrogatdor a pedestrian that is
larger/heavier than a 50th percentile mal
the legform detailed iGection Sor
legform to bumper tests shall be used. T

the capability of the sensing system(s). A

is to ensure that the system deploys whe

.9.2n7D. 3

2l 0 A
I A Apr Wy
3.9.7%. 2 M.
Lo ’

h Ya ( Up p e rfh MiPiWi

£(Legf g

Y 1 XQ. 3 K
el ApWY vin 3. 9.
(Legf ordm) K

€ Hh Ya(Uppem
NMpWYN b W |

1? 0 K 5Mns

£ M £

i mpacting |l arger o|i mpacting |l arger ol N b
pedestrians. pedestrians.

2.2.3.2 Test matrix: 2.2.3.2 Test matrix: 3.9.2.2.3.2 3.9.2.2.3.2 d

( AM &) ( AM &) AM®7) AM &)

3 VEHICLE MARKING 3 VEHICLE MARKING 9R 3

é é

3.1.5 A comparison of the grid origin C0,0|3.1.5 A comparison of the grid origin C0,0 9. A. 5 R 1.5 R
and two other points o0WAD 2100, will be | and two other points c2100WAD, will be w A COoO,9 WAL w A COuOWAD2 1@
made between the latatory mark out and| made between the laboratory mark outa] 2 1 o MZ | p. nz | o. 7 “T10m
the data provided by the vehicle the data provided by the vehicle " 10mm BYR YR i N
manufacturer. For manufacturer predicte| manufacturer. For manufacturer predicte 7 a L &

data to be accepted, grid points must be

within 20mm of each other.

data to be accepted, grid points must be

within 10mm of each other.
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3.1.10 For vehicles fitted with deployable |3.1.10 For vehicles fitted with deployable 3 . 9. 3. 1. 104 n N TITR{3. 9. 3. 1. 10A4AnN TR
systems, th&VAD 775mmandWAD systems, th&VAD775mmand YWAD T™mih WAD 930 YWAD7 15WAD9 3 0 min
930mmwill be marked on the vehicle witf WAD930mmuwill be marked on the OR N a 217 +t P R N a /27Q t p !
the system in the udeployed state. If vehicle with the system in the wieployed L~ AnN OPUW WAL ° A n N o P W
deployment occurs prior to the pedestrial state. If deployment occurs priortothe | 775 mmW Y «pCc| WAD775mmv Y ~ -
contact with th&VAD 775mm) creating an| pedestrian contact with th&/AD775mm 1, M FYY TNCAPr oc 41, M FY TNCAP
increased hazard such as increased heig creating an increased hazard such as 8 0 AQ f WAL P ] o 247Q ft
the Euro NCAP secretariat will give increased height, the Euro NCAP 7 mdmy WAD 9 30 mm WAD7 t5WAD9 3 (0 mm
consideratia to marking out th&/AD secretariat will give consideration to

775mmandWAD 930mmin the deployed | marking out thaVAD775and
state. WAD930mmin the deployed state.

3.1.11 Where the vehicle manufacturer |3.1.11 Where tavehicle manufacturer (3. 9. 3 R1. 11 wnl y13.9.3R1.11wn y
provides data showing that a deployable| provides data showing that a deployable A NN W Q ’ Y/ o A NN W Q ' Y/ o
system offers protection to the upper leg| system offers protection to the upper leg £ W MNenN £ W MN£n
the upper legform tests will be carried ou the upper legform tests will be carried ou P, WAD ™mmf WAD 93 Pl WAD7 4/5WAD9 30 m
by conducting dynamic tests. TWéAD by conducting dynamic tests. The v AQ t P L v AMQ t P L
775mmandWAD 930mmwill be marked | WAD775mmandWAD930mmwill be
on the vehicle in the deployed position. | marked on the vehicle in the deployed

posiion.

3.2.5 Repeat Sections 3.2.3 to 3.2.4 movil3.2.5 Repeat Sections 3.2.3t03.24movil3 . 9. 3. B..9 . 3.32.93Y33. 9. 3. B..9. 3.32.93W
the edge along the length of theng; A- the edge along the length of the wing, A e 'H |l ay A By e H | ay A By
Pillar and Cant Rail if required (dependin Pillar and Cant Rail if required (dependinn ( Ca ntYVr a iQi vV WAL ( Cant¥Y ¥ ai I'Qfi yY V
on the anticipated position of tB&600Wrap on the antigiated position of the100Wrap 250 h ml1 By L WAD21MO B ¥y L
Around Distance). Around Distance).
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3.2.8 A partial modification of the side 3.2.8 A partial modification of the side 3.9.9.3B8..8¢ P 5(3.9.9. B.89.3¢6P2s3
reference lines may be necessary subse| reference lines may be necessary subse Y Ke GO s | Y K O s |
to the determination of the corner referer to the determination of the corner referer

points according to Sectiéh7.2 points according to Sectidh6.2

3.5 Windscreen Rear Reference Line 3.%. 3+ LG B

The windscreen rear reference line is defi M LCO & ..r Y K
as the physical rearmost edge of the visi o) o) LI 1 Mt
windscreen glazing. Glazing at the rear € L oy BJLL GO+
of the windsceen that is behind a rubber tR |~ Mr LCO
seals will be counted as the roof. Where ax'y Yy W Mr R
there is no discernible boundary for the C  ny/ ME LCO s
windscreen rear reference line e.g. the ¢ tW700mmXPUR
windscreen has formed part of the roof, t F' ' XxYMoy F' L 4
the windscreen rear reference line is defi M’ ey M > CJ
as the geomat trace of the highest point; OIYZO M¢ I
of contact between a straight edge 700m J L
long and the front surface of the windscry
when the straight edge, held parallel to tf
longitudinal vertical plane of the car and
inclined rearwards by 45°.

3.5.1 Beginning at theehicle centreline dra 3. 313 R Mi OYH r
a line outboard along the intersection of L % JUIMN§

rearmost glazing edge with the rubber se S Y ' Br N

T
up to the outboard edge of the glazing. |
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3.5.2 Using the template defined in Sectio 3.8.v2nin 3. 9. H&X4 .15
3.4.5, place it on the vehicle with corners aY Z'0 OUR pYuv PA
“ A’ a n dcidenBwith toecsitle u PB s - L
reference line. Ensuring these two corne > P! s M
remain coincident with the side reference Jut Y L a’' BZA
line, the template shall be slid progressiv, M E L CO 3 NI
rearwards until the arc of the template L a ME LGO &
makes first contact with tHeonnetrear TiYoyh BOC B 1Y/
reference line. If th contact between the H an A AAu/HY A&
template and windscreen rear reference MF LCO 5 YvZ CJ
is tangential and the point of tangency lig 8 T¢ |
outside the arc sc
‘D’ then the wind
is extended and/or modified to follow the
circumferentialarc of the template to mee
the side reference line
3.5.3 If the template does not make 3.39..5.3A" v aA uB
simultaneous contact with the side refere GO 3 Y u ME
line at points ‘A’ LCO 8 TWYH M
with the windscreen rear reference line, ( L GO a e
the point at which the windscreezar DA oY/ c¢vwnz~ avYZz
reference line and template touch lies wi 3 W 20mim FEY’
the arc scribed by B U o "HX & Jut yod
additional templates shall be used where AA U /HY A M+ LGO B
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around distance (WAD).
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radii are increased progressively in .

increments of 20mm, until all the above

criteria are met.
3.6 Marking Wrap Around Distances 3.5Marking Wrap Around Distances 3.9.3.,6 ¢ (WAD) 3.9.3.,5 ¢ (WAD)
The headform test area is defined as the ¢The headform test aréadefined as the out £ r tR 1 £ ¢ tR 1
structure that includes the upper surface| structure that includes the upper surface YHq "Hx 1 Mo Y] YBHq Hx 1 Mo &)
all outer structures. It includes, but is not| all outer structures. It includes, but is not BbzTNYu> CR ¥ bzTNYu> CR ¥
limited to, the bonnet, wings, windscreen limited to, the bonnet, wings, windscreen lay Mr N& ( Scuwt l ay Mr NM& ( Scut
scuttle, wiper arms/spifes, windscreen | scuttle, wiper arms/spindles, windscreen a |/ (Spiyn Mlre) vy a |/ (Spiyn Mre) y
frame, Apillars and roof. It is bounded by frame, Apillars and roof. It is bounded by A o R YuwR > CD AN R YuwR > CO
the geometric trace of the 1000mm wrap| the geometri¢race of the 1000mmwrap | 1 0 O mm, 13 y> GR 1000 mm 14 y> GR
around line in the front, the Bonnet Side | around line in the front, the Bonnet Side GO 44 2500mm Vg GO U4 2100mm U
Reference Lines and tB&00mmwrap Reference Lines and té 00mmwrap n J, £t n J. TR |

©
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2
2,

5
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3

wwi 0054
ww 00LY

2
LR
©3 2 89
A ) s ) 3 33
=, 3 = 3 3 \
o 3 . &
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Figure 9: Marking wrap around lines

Figure 9: Marking wrap around lines
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3.6.4Mark on the bumper/grille, bonnet tof3.5.4Mark on the bumper/grille, bonnet toy3 . %.. 8 ! /I 3 y> CRI3.9.068' 5. 417 y > GR
windscreen, Apillars and/or roof the wrap| windscreen, Apillars and/or roof the wrap y M VA B, /HR y M VA o, /HR

around distances of 775mm, 930mm,
1000mm, 1500mm, 1700mm, 2100namd
2500mm These are the geomettraces
described on the outer surface of the vel|
by the end of flexible tape or wire 775mn|

around distances of 775mm, 930mm,

1000mm, 1500mm, 1700mamd2100mm.
These are the geometric traces describe
the outer surface of the vehicle by the ef
flexible tape or wire 775mm, 930mm,

775mM®30 MmO 0 Oy
15007 00me1 00 mr
25 Ml ¢ LO éH
We MA 2 775yn8 0y

1000ym500ynm700yn

D 77 5mMmM3 0 min0 O dyr
1500ymin7T 0O Om@1 0Ok

775mM30 0 0 Oy
1500ymn7 0 0mé 10 0fm

o

L O eéHwWw- NA

930mm, 1000mm, 1500mm, 1700mm, | 1000mm, 1500mm, 1700maoT 2100mm 2100HWMA5 MMAOR 1 & T O YZOR > /LF
2100mmor 2500mmlong, when it is held i| long, when it is held in a vertical fore/aft | i YZOR > /LE™ %Muy| ~ %duy OR > CO
a vertical fore/aft plane of the car and plane of the car and traversed across the OR > CO MN> CR| MN> CR ' "Hrh oo
traversed across the front of the bonnet ¢ front of the bonnet and bumper. ' "Hhronmo I, L L
bumper.
3.6.7Repeat steps.6.2t0 3.6.6until the ~ |3.5.7Repeat stepd.5.2to3.56untiithe (3. 9. 3. B.. P .3 3692B|3. 9.3 . B..D .3 35928
width of the vehicle has been marked up| width of the vehicle has been marked up Y BR 3 QO s B Y'"BR 3 CO s B
the Side Reference Lines. the Side Reference Lines. "B L ) L
3.6.8Join the points marked on the bonne{3.5.8Join the points marked on the bonnei3 . 9 . 3 . 6 C3R 775mn3 . 9. 3.5 CBR 775 nyn
form lines at wrap aund distances of form lines at wrap around distances of 930ylnM 0O yh&B O thih 0O 0] 93 0yinD O Y& O Ghih O O
775mm, 930mm, 1000mm, 1500mm, 775mm, 930mm, 1000mm, 1500mm, g 2100 mm ¢ n 4 2100 mm ¢ n
1700mm, 2100mm angb00mm Points 1700mm and 2100mm. Points locatesm | 7 2 | WADI OO O®WAL un D [10003MM500m
locatedon WAD 1000mm up to and 1000mm to 1500mm WAD inclusivill 1500Mm nOZ /HEDOUW| . r A mnoZ [HED
including WAD 1500mnwill be assessed| be assessed using the child/small adult £ ] WADL700Mm W £ ] 1700mmM@ 1
using the child/small adult headform. Poi headform. Pointsom 1700mm to 2100 3SWAD 2500mmoudUW mm v A /A0vdOW
rearward of WAD 1700mm up to and mm WAD inclusivewill be assessed with £ Y. 10Hy " WAL £ Y 1 OHY |
including WAD 2500mnwill be assessed| the adult headform, see Figure 10. 1500MmMm3 WAD 1700n
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with the adult headform, see Figure I0e "Hv n A £Y af 0u»> CJ
headform to be used in the area rearwar R LG s (BRRIB) |
WAD 1500mm up to and including WAD
1700mm depends on the location of the
bonnet rear reference line (BRRL).
3.6.9Where theBRRL is rearward of WAD |3.5.9Where thébonnet rear reference liie |3 . 9. 3 BRR&B OV WADL5003. 9. 3:68R9 L. CO 5 B
1500mm ugo and including WAD between 1500m and 1700mm WAP MNL3 WADL700Wm CR 1500, 700 mm U5
1700mm points forward of and directly o points forward of and directly onthebon{f LCO 8 UL Z> CO +Z /bb Y/ >R LG8 UuZ>
the bonnet rear reference line will be rear reference line will be assessed usin¢ £ 3 W £ YBRRL| CO tZ /MHEOUW £
assessed using the child/small adult child/small adulimpactor Where the GO tow £ L £ L >CR LG s

headform, while points rearward of the
BRRL will use the adult headforriVhere
the BRRL is rearward ofAD 1700mm
the child/small adult headform shall be u
up to and includingVAD 1700mm.

3.6.10 Where the BRRL is between and a
rearward of WAD 1500mm up to an
including WAD 1700mm, the zone is
determined by the designated impactor
detailed in Section 3.6.9.

BRRL is rearward of700mm WAD the

child/small adult headform shall be used
to and including 1700mniants rearward
of the bonnet rear reference line betweer
1500mm and 1700mm WAD will use the

adult impactor.

3.

" BRR®B U WAD1700hm

CXY/ WAD1700m@aXHhH-q
WADL 70 0ymm + Z

W

91

£

8"

6BRRLB ©

/HE D
L

WA [

1500mMm3 WAD

1700

Y/

3.39..6H J1

-

rW¥

\Y
p f

&,

(BRRIW)1L700mm o
~NLGY/ 1700m6GXH7

1700ymm £ Z /HED W

£ L > GR LCJ
3 L COT Ov 1500 mm
1700 mm V3 M t
oW £ 1
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7 | 2500 mm
....... - ::)eor:‘f’:renceline b & L{' ?f;'::em“ne |/ 2.t {{ LR L) lL‘ EE =2
-’} : E\" i R 2100mm
™ %L D . \ "'-__ﬂ Jgfoes N BN, s
---------- .. . e | Y
........... p— JE—— + | 1s00mm E rm— p— ‘ 1500mm
.........
o
':::"'::::::::,3;:::2::: ---- A A I ---------- - "“:32::;22:::5;:3:::213:" A Tz ‘::332::::::2233- .- e
_______ e . i
‘ Figure 10: Headform test area '
Figure 10: Headform test area 10 £ 10db £
3.7 Corner Reference Point 3.6 Corner Reference Point 3.9.3P7s 3.9.3P6s
The Corner Reference Point is defined as|The Corner Reference Point is defined as| P 8 ¢ t> CR > 8 P s ¢ +t> CR > 8
intersection of the Bonnet Leading Edge| intersection of the Bonnet Leading Edge Y, 3. 9y 3.GR GO s Y, 3. 9y 3.GR GO b
reference lingSection3.3) and the Bonnet| reference lingSection ) and the Bonnet Y 3. 9y 0B 2V, 11H Y 3. 9y IBf 2Y 11H
Side reference line (Section 3.2), see Fig Side reference line (Section 3.2),seeFig Y| =~ X . H Y/ W 1| ¥yl X H Y/ W 1
11. Where multiple ocontinuous contacts| 11.Where multiple or continuousntacts Wi P L Wi P s L
occur the most outboard cootahall form | occur the most outbagrcontact shall form
the corner reference point. the corner reference point.
3.7.1The corner reference point shall be |3.6.1The corner reference pointshallbe [3 . 9.. BP 7 5 W R M [3.9.3P6381 W R M
transferred forwards onto tNEAD 775mm| transferred forwards onto tNéAD775mm | T L0 3 WAD 7758 1° L0 3 WAD7 7491
at the samdistance from the vehicle at the sameistance from the vehicle
centreline. centreline.
3.7.2In case of the corner reference point|3.6.2In case of the corner reference point|3 . 9.. 3. P & B ) WALO3.9.3.PFP. 8 B0 1000
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being located rearwards ti¢AD 1000mm | being located rearwards the WAIDOO 1000 Mm@ W P s | N ¢ LCO/ W

a lineconnecting the corner reference po| mm, a lineconnecting the corner refereng 1l P s R M T° P L P R M
and its forward projection onto tN¢AD point and its forward projection onto the > A3 WAD100OOWAmM T° > A3 1000mM
1000mmatthe same distance from the | WAD 1000 mmatthe same distance from Yno>B8B0 P 5 > CJI . ® A’ YnrPoBy
vehiclecentrelineshall replace the section the vehiclecenterlineshall replace the GO s 7 L P > GJ1 GO 3 7

of the side referendme which is located | section of the side refereniige which is L

forwards the corner reference point. located forwards the corner reference pog

3.8Bumper Referere Lines 3.7 Bumper Reference Lines 3.9.73. 8% 3.9.3.7%

3.8.5Repeat Sections.8.3and3.8.4along |3.7.5Repeat Sectior.7.3and3.7.4albng 3. 9. 8. 8 . 8. B3 . B.B|[3. 9. 3. B.H.1383793B
the whole of the length of the bumper. | the whole of the length of the bumper. Y ' B 4’ =<' ud Y' ' B M’ ="' yod

L L

3.8.8Proceed as per Sectiods8.2t0 3.8.6 |3.7.8Proceed as per SectioBs.2t03.7.6 |...

this line is the Lower Bumper Reference| this line is the Lower Bumper Reference|3 . 8. 8. 3. 9. 338 8. 83. 9. 3. B..®.337928B
Line. Line. Yo 4 tCOs (LBR| You’ tCO s (LBR
3.9Bumper Corners, @8mper Test Zone an(3.8 Bumper Corners, Bumper Test Zonea3 . 9.3 . 9 Py’ 3.9.3.8Py’

Internal Bumper Reference Line Internal Bumper Reference Line Y’ B 8 y ’ B o}
3.9.13For every upper legform grid point |3.8.13For every upper legform grid point |3 . 9.. '3 9 T INp 3.9.3.8.131y INp
outboard of the bumper beam, use the | outboard of the bumper beam, use the £ 3 Y vn3.9. BHY 9 £ 3 Y vm3.9. 3. {
average bumper beam height allocated t{ average bumper beam height allocated t{ 1’ ! B ny n’ ! 7 M
the outermost grid point on the bumper | the outermost grid point on the bumper | ’ xd =] ’ xd =]

beam as defined i#.9.14.

beam as defined i8.8.14.
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3.9.17The intenal bumper reference line i43.8.17The internal bumper referencelineii3 . 9.1 3. 9% 3. 9.8B6 9 ' |3. 9. 3. 8n. 3.79. 3. 8 "1
then constructed using the heights mark¢ then constructed using the heights marke M = p’ B 1N = p’ B
on the bumper face #9.16up to a on the bumper face i%.8.16up to a 5 Y TN B % 5 Y N B %
maximum height above ground referenc§ maximum height above ground reference 52 O jnmX 0 520 Y| 520 nMmX 0 5@ mmig Y
level of 520mm. Where there are locatiol| level of 520mm. Where thesge locations| b W J 520mm | bw/l 520mm |
above 520mm, the internal reference ling above 520mm, the internal reference ling

will be limited to no morghan 520mm will be limited to no more than 520mm
above ground reference level for those | above ground reference level for those
locations. locations.

3.10Marking Headform Impact Area Grid |3.9 Marking Headform Impact Area Grid |3 . 4 .03 £ m 3.9.3.9 £ M
Points Points R B

3.10.2Mark Wrap Around Distances (not |3.9.2Mark Wrap Around Distances(not (3. 9 .. 2. 18 M oY WADO3. 9.3 .. 2M oY
lines) on the centreline only at 100mm | lines) on the centreline only at 100mm 1000m&¥H R > T WAD1000nmwWH R >
intervals. Start from Wrap Around Distan| intervals. Start from Wrap Around Distanf W 1 0 O mkm P Y' ' B 1 W 100mm P Y
1000mm and end at Wrap Around Distarl 1000mm and end at Wrap Around Dista; WA D2 8 0 mimA] 0> y V BWADRI10O0#MA v>
2500mm For vehicles witta V-shaped 2100mm For vehicles with a \shaped " £MNR YX ~ T vy V. £NMR YTX oo
front end it may also be necessary to ma| front end it may also be necessarytomal WA D2 6 0 nyfWA D2 @ 0 mmY WADR 10 OGWADR 300 nmh
additional Wrap Around Distances of additional Wrap Around Dist@es of 1 7Hy | 1 7Hy |
2600mm 2700mm etc. See Figure 17. 2200mm 2300mm etc. See Figure 17.

3.10.4Repeat stef.10.3for every wrap  |3.9.4Repeat stef.9.3for everywraparoun3 . 9 .. # . RLOM "HX WAD ~ (3. 9. 3 R9 M4 "Hx WAD' ~
around distance on the vehicle centreling distance on the vehicle centreline until th 3. 90 Y 1B ™ 3.9.B.9. 8 A
until the entire headform impact area is | entire headform impact area is marked w £ ! 7 L V| £ ! 7 LV
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marked with grid points. Depending on th grid points. Depending on the shape of tf R n QYW R > C§ V° R nQYW R » CQ V’
shape of the vehicle, (e.g-8haped vehicld vehicle, (e.g. Vshaped vehicledntend)it| £ yY K ~ 260 0 mym £ yVY K ~ 2200yn

front end) it may be necessary to also us| may be necessaryto alsousethewrap | 2 @ 0 mm | 13 L. 2300 mm, Vg L
the wrap around distance point2&00mm| around distance points 2200mm 1 7Hy | 1 7Hy |
2700mm etc. See Figure 17. 2300mm etc. See Figure 17.
Wi S _ mepacs A
e (mon
,’ : -.,‘ ' : 3 \ — Apillar poins . 4 \ ______________ - ':“ Tt
e - 553 " o " 4 i M :
B\ 2 i ts #. & 7 S i
P " ol G i 2 _,.’”‘] 4=
R T waEe e ] BEeRREEEESERE e R T T SPRpp——— A+ ¥ i
A E T 4+ s 2 g * AR (e Eseen e o+ S 1 e
-»o-_¢++i PR o o I Y Y CT gt G R IR SR A T R +
5 TR s AR NI * &) At + 4 T 44T+ 4+ e 1 ]
N e s ae LR AR ! TN S I s _'.,{
##++-L ++++¢¢-0.' drdetatt bt L. . 0:\0 G ADY 06 205 S0 S UC T IR IR Y 3 l ":
+ o+ 4 nAan s AVCo N N 0 e R U U SRR IO L I B . N S O e :
-=|-_+++1‘- ++t"-",: '\ SRR R B K T ' |
_______ e S e '
| |
| ‘ y .
= 1 Figure 17: Grid points ! 1@ g
Figure 17: Grid points ld 7
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3.11.2 The child/small adult zone is defing
as all grid points on WAD 1000mm up to
and including WAD 1500mm.

3.11.3 The adult zone is defined as all griq
points rearward of WAD 1700mm up to g
including WAD 2100mm.

3.11.4 The cyclist zone is defined as all gr,

3.30..1%. bED W

s

v t

3.39..13 W3

BU WAD 100/ m3 WAL
160nvhey M"HX 7 |
v tB8uv WAL

3.39..13r R B

100mMmLS WAD20OO0 Mmy
MH 7 |

s

¢ +80
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Sommk\ ’ _______________ -':(1-7 =mn (Somm\\ ............ —“l el 50mr'r\ B o o OO ‘}l <50 mm (50mm\ F Eo.,, oW -‘\:l <50mm
<somm [P EERIRIA S0 e 6 O ‘E_ <50mm o JEREERC SEATC L ::; womm || Bk oo e _-':'3" """""""""" ,_j"
: I <somm Qb SIS D _:"4 <50 mm <somm R S s {« <50mm
: t t K 3
B ] QR 1 ] |
R overecere S NN S0 S Ao (I o | ElEEceisce:
‘ away from SRL (3.9.8). awayfromsaL(z98)| 00 PR R TTreeseestt 3 esnase. | + 32 S SRL
FEBE A FEE R
| 1 / S0mm=
Figure 19: Deleting grid points Figure 19: Deleting grid points =
16 GO Ho0 16 O s Ho0
50 mh 73 50 mh 73
3.11ldentification of the Headform Grid |3.10lIdentification of the Headform Grid |3 . 91 3 . 1 £ 7 n 3.9.3.18 7 n
Points Points
3.11.1All child/small adult grid points will [3.10.1All child/small adultheadformgrid (3 . 9 . 3HNIZL . /BBED W 3 [3.39..1MHXZ /HEDO W
contain the porédointxk| points will contai|'WC ] HX DO W 73 £ 7 ' W C
will cont ai Al(d)byeistp| headformpoi nts will col /' WA L 'Hx sPR ] "HX D> W £
grid points will ¢ h 7 ' WB L 7 /" WA L
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points rearward of WAD 2100mm up to 3 WAD 200 mnil L 3 WA [
including WAD 2500mm. See Figure 20. 2B80nvz yM'HY 7 Y

20"HY |

Figure 20 Identification of VRU headform 2000 v’ £
zones n
2 ( Av y)
3.11.8Every point will be identified firstly b3.105 Every point will be identified firsty bj3 . 9 . 36.ML 13 8J] W T 3.9.3M035]WT
the relevant headform impactor (A or C),| the relevant headform impactor (A or C), £ YAHCy P VY £ YAHCy P VY

then by the row, then by the column. See

then by the row, then by the column. See

twYqgterY, 2 THy |

twYqtrY, 2 OHy |

Figure21. Figure20.
7 Gt [E / i\
IR - EEERCERL R T o i TS - T L o 0
¥ v | CORC R e R B EE ol I i 1
@ o ¢ 606000b666000
e Z <> L
— & g G000 O
e 3 e 1 R e OR B
e anns | S
....... %-.--__0_.--- | -\...o_.o__f.__h- _—
! GRS - ey I A5)
! = ol ~ ;
(Origin) (Origin)
Figure 21 Labelling of the headform grid |Figure 20 Labelling of the headform grid 2 @b £ 7 2 M £ 7
points points
3.14.4Every point will be labelled firstly by|3.13.4Every point will be labelled firstly by|3 . 9 . 3&. ML 47 4J] W 1 3.9.36M 37 47]W T
the relevant impactor (U or L), then by th| the relewant impactor (U or L), then by the (HL)P VY t (HL)P VY £t Y
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individual number. SeBigure 23. individual number. See 2 3Hy | 2 7Hy |
3.13.5 Figure2.
4 Headform DATA 4 Headform DATA 3.9.14 £ 3.9. 14
4.1 Manufacturer Supplied Data 4.1 Manufacturer Supplied Data 3.9.R.17 wn 3.9.R.17 wn
é é
4.1.4 Some grid points shall haveefault |4.1.4 Some grid points shallhave adefaul3 . 9. 41 34M K zX 3.9.4mnl4MN K zX
red rating awarded to them. These shall | redor greerrating awarded to them. Thes ny oy M t nH Y oy
clearly identified as defaulted in the shall be clearly identified as defaulted in L n T t L T
predicted data. The only areas to be predicted data. The only areas to be
defaultedredare as follows: defaulted are a®llows:
« -phlars | A-pillars = Default red (unless datais  |( YA (1WA ny 1 R i
provided to suggest otherwise) W N1y
* Roof | Windscreen glazing = Default green  |( R) (2NMF = Y3.9.
(except for areas defined in Section 1.1.] 3.9.@.N. 7 1y
4.1.7)
4.1.5Where the vehicle manufacturer can 3.9.4R1.5 W Y
provide evidence that shows eittaer A- y A mHR uif n2Y/ u
pillar or the roofis not red, those grid poin 7 GO Z° T
will be considered in the same way as ot
points.
4.1.6Grid points on the side reference line 3.9.4CR. 66CO B L CJ1
that are rearward of the bonnet rear GO s 7 t AN
reference line will be deemed as grid poi 1 L

on the Apillars.
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4.1.7Grid points on the windscreen glazin{4.1.5Any grid points that are within165mn3 . 9. 4 MLk . @ t #A 3.9.4M%.5n E ]
that are predicted green will be excluded| of the solid strip around theedphery of thg 7 M YZ (Soli d str iBplyHKG6 §
from point selection providing that: windscreen mounting frame cannot be T w  Jud 1 't L 165mm
« The green grid pd defaulted greerThe 165mm shall be (@ 2 3 un Z° t| t M 1 B n
surrounded by predietl green grid points.| measured along the outer contour of the A 73 BH | Y  23Hy|
e The green gri d pd windscreen.See Figuts. (R 2 7 ME 1
from the solidstrip around the periphery g E T (Solid S
the windscreen mounting franiEhe 165 N6 5 mmt M
165mm shall be measured along the out 1 B n Y, 24H
contour of the windscreen, see Figade y L
e« There are no unde (B 3 TGN xz° L
4.1.8Where there are any structures mour4.1.6Where there are any structuresmoun3 . 9 . 4 . ¥+ 8 AL CX Y 3.9.724., %6 ALCX LI
directly behind the windseen, such as | directly behind the windscreen, such as YW u/H N Y/ YW N Y/ oC 3 /N
cameras and/@®ensor systems, the sensor syems, the overlying grid points | @ GO 73 q L t |
overlying grid points shalbe included for | shallnot be defaulted green.
point selection.
4.1.9Grid points on the windscreen that a4.1.7Grid points on the windscreenthatan3 . 9 . 4. 3 . 9 £ 3.9.46. 3.7 £
within 200mm of ANY underlying within 200mm of ANY underlying GO Y’ ME oIl o Y’ M oIl
structures in the windscreen base area, | structures in the windscreen base area, | 8 0 M r A 100mmB X| B0 Mr A 100 minB X
measured from the grid point the impact | measured from the grid point in the impa] Z~ A Y/ X q Ll Z~ A Y/ T + 1
direction of the relevant headfoshall alsq direction of the relevant headformannot
be included for point selection. be defaulted green.
4.1.8Where the vehicle manufacturer can 3.9.4R1. 8 W Y

provide evidence that shows arpfar is

y ARy ne v/

T]
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4.1.11Before test points are selectedfault
red locations and excluded green powils
be confirmed by the laboratory.

B W ]
165 ™™ i

. |

W

not red, those grid points will be conside
in the same way as other points.

4.1.9Grid points on the side reference line
that are rearwardf¢he bonnet rear
reference line will be deemed as grid poi
on the Apillars.

4.1.11Before test points are selected, 3.

defaulted locationwill be confirmed by the

laboratory.

3

"]

o z© 1|

9. ACR. 2C 3

(GO ]
L

@8 )
g t AN

1. 11 Y

Figure 24: Windscreen pefiery Figure 23: Windscreen periphery 2d M E
measurement measurement
4.3 Absence of Manufacturer Data 4.3 Absence of Manufacturer Data 3.9.R. 3 Ta W
4.3.1 Where predicted data is NOT provid{4.3.1 Where predicted dais NOT provided|3 . 9. 4 R3 . 1" & W
by the vehicle manufacturer, the vehicle | by the vehicle manufacturer, the vehicle Y/ R " K S5 HX
sponsomaychoosefor ALL grid points to | sponsor mayghosefor ALL grid points to 7 OTNCAP P L
be tested by the Euro NCAP laboratory. | be tested by the Euro NCAP laboratory. 3 . 9 . H 3 O2T NCAPp
4.3.2Alternatively, test points will be 4.3.2 Alternatively, test points will be L, W T QR t
selected on a worst case performance bq selected on a worst case performance bg L
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4.3.3The bonnet marking and point select{4.3.2.1The bonnet marking andimt 3.9. M. 30B01bEuro [3.9.4V32D1M11b Eu
for all impactors will follow that outlined if selection for all impactors will follow that| P W' 5.3Q 1Y NCAPW’ 5. 3Q 1
theEuro NCAP Pedestrian Testing Proto| outlined in theEuro NCAP Pedestrian p> GR U "HX L Y p> CGR y "HXx
version 5.3.1, November 2011. Testing Protocol version 5.3.1, Novembe L
2011.

4.3.4The laest impactors will be used whi(4.3.2.2The latest impactors willbeused |3 . 94 ia 3.. 9. 1T 3.9.4vy B 32921

are specified in Sectiahl. which are specified in Sectidr?. L L
4.3.5The latest performance criteria 4.3.2.3The latest performance criteria |3 . 954 . 3. A (HI'C3.9.4.3.23 3 (HI C
(HIC650-1700) will be applied; details of | (HIC650-1700) will be applied; detailsof | 3 1 7 0 0 )Y o) 31700) o)

the criteria areontained in the assessme| the criteria areontained in the assessme L L

protocol. protocol.

5 HEADFORM VERIFICATION TESTS |5 HEADFORM VERIFICATIONTESTS (3. 9. 5 £ 3.9.5 £

5.1 Verification Tests 5.1 Veiification Tests 3.9.5.1 3.9.5.1
5.1.4At least one of the verification tests 3.9.9.31.94#H. & 7

shall always be a green point on the 6] n = 3 Y 3w

excluded glazed area thatmsaccordance PCI L

with Section 4.1.7.
5.1.50nly those grid points on defaulteet, |5.1.40nly those grid points on defaultedd|3 . 9 . 58 1 . 5ny Yo [3.9.58B0h. 4 7 B H
excluded green (noting the exception ab( positions or those coloured blue will be VVT_.I, nNy® H V+t = |yt = 73 WU 0
positions or those coloured blue will be | excludedfrom the randomly selected poin 7 0 noyz nogyYz” "Hx 7 !
excluded from the randomly selected poi| All other grid points are eligible for “"Hx ! L L

All other grid points are eligible for selection.

selectia.
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5.1.6There is no restriction as to the locati5.1.5There is no restriction astothelocati3 . 9 . 5. 1. 6 u 8 Y3.9.5.1.5 u 8
of the randomly selected tests. Tests to | of the randomly selected tests. Teststo | a ] ~ R T D¢ n Z" al " R Noe n Z"
adjacentmpact locations are acceptable | adjacentmpact locations are acceptable QYXK a71 I B QYXK a71 I B
provided that permanent vehicle damageg provided that permanent vehicle damage L L
would notinfluence other test results. would not influenceother test results.
5.1.7Where damage from already tested ¢5.1.6Where damage from already testedg3 . 9 . b. 1 . § I ’ . 9.b.1.8 N ’
points affects other verification tests, the| points affects other verification tests, the Z" Y w” P Z" Y w” P
Secretariat will be informed and will take| Secretaatwill be informed and willtaked u OZf ¢t CE ubzf et CEJ
decision on how to proceed. decision on how to proceed.
5.1.8The results of all verification tests wil|5.1.7The results of all verification tests will3 .. % . "HX 8 Q' q 9. Hx1. 7 Q! q
be used in the calculation of a correction| be used in the calculation of a correction| Y A... . L Y ... L
factor. factor.
~EYdAS

5.3 Testing Glazed Points

5.3.1 Where a test point to a glazed area
results in a colour change of three or mo
boundaries, the Secretariat will allow the
vehicle manufacturer to sponsor two rete
in that location (assessment years 2023 |
2024 only).

5.3.2Results to glazed points that were ng
predicted green may not be retested.

5.3.3 The results of the-tests will only be

accepted where atypical performance ha

been demonstrated and is supported by |

]

>

)

Mt 2024320 214
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of the following data:

r Physical and/or CAE tesfata, from at
least three impacts to the same test loca

r All acceleration traces (x, vy, z, resultan
must be provided

r Details of headform instrumentation us

r High speed film for physical test or
animation for CAE data

5.3.4 Where the three resubre all a
different colour the original test result shd
be applied to that grid location. Where ar|
two results are of the same colour, that
colour shall be applied to the grid locatio

5.3.5 Euro NCAP will consider adoption of
an improved definitiorior atypical
behaviour on glazing tests should one
become available.

6 DETERMINATION OF UPPER
LEGFORM AND LEGFORM IMPACT
POINTS

6.1 Legform to Bumper Tests

6.1.1 The legform to bumper tests will be
conductedo selected igd locations within

the testzone defined in Section 3.9.

6 DETERMINATION OF UPPER
LEGFORM AND LEGFORM IMPACT
POINTS

6.1 Legform to Bumper Tests

6.1.1 The legform to bumper tests will be

conductedf the lower bumper reference

line at thechosen grid poinis less than

9. 6.

1in

£

9.63191w309

:]B

\4

L

P

n

1n £
R. 10 A& VM

Q

T CO &8

n

HU 4 2 5 Mim

P
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425mm above the ground when the test ' M £ I R
vehicle is at its NormaRide Attitude. For m'Hng A’ t CO 3
vehicles where part or all of the Lower '€y 425MmV._ 3. 9.
Bumper Reference Line is abo#25mm, 339.6.14 Yu
select the bumper impact points as in 8 3.9.6. 2]
Sections 6.1.2 to 6.1.4 and afterwards re|
to Section 6.2.

6.1.4 Symmetry is applied across the vehi|6.1.4 Symmetry is applied @xss the vehicle{(Y ) 3.9.6.R. Z L
Tests can be made on both sides of the | Tests can be made on both sides of the KOR n¢ PL e
vehicle.For each pair of symmetrical grid| vehicle. Foreach pair of symmetrical grid 3 O ¢ P
points the laboratory chooses the point t¢ points the laboratory chooses the point tg L
physicallytested. actuallytested.

6.1.6 Where the vehicleanufacturer 6.1.6 Where the vehicle manufacturer — |(¥. ) 3.9.6R1.6 txH~ F
believes that the performanceasf believes that the performanceaohon Y ~ BB M
unselectegboint will not be reflected selectecpoint will not be reflected correctl QYH + N no I u
correctly or symmetry does not apply, the or symmetry does not apply, they may 7 1 YR v S
may choose to sponsadditional tests to | choose to sponsor additial tests to any of u I 0 Y I r ’
any of these points. Nominations must b¢ these points. Nominations must be made > ZMK A o
made for both possible startipgints and | both possible starting points ahdfore the no rw Y 6 3.9.6 Yo
before the first point to test is chosen as | first point to test is chosen as detailed in il nYDbHz L
detailed in Section 6.1.3. Section 6.1.3. JuT ny OR L

6.2 Upper Legform to Bumper Tests 3.9.6.2I0p £
6.2.1 These tests are conducted, instead 3.9.R.20DE M Q tY

legform to bumper tests, where the Lowg
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Bumper Reference Line at the position(s 3.906y1 EOL500M
defined in Sectin 6.1, is greater than / P A nt{ "’ I
500mm vertically above the ground at thg £ L éM 9 LN
vehicle’'s normal r 5 YVI R K ~ N
point shall be regarded individually, i.e. it B P’ M £
may be necessary to use the legform to ' Mo £ L
bumper test and the upper legform to
bumper test at different lations on the
same vehicle. 3.9.R.2DZE M Q tY

6.2.2 Where the Lower Bumper Referencs S T QO B Y .
Line at and position defined in Section 6 3.906y 1 KO 4 2 5 mn
is between 425mm and 500mm vertically 500mMmmY/ R i
above the ground a P’ I £
ride attitude, the vehicle manufacturer m H’ Mo £ 1
choose to use eithéte Legform to bumpe
test or the Upper Legform to bumper test
this test point. 3. 9. 6. 2 .IBp £

6.2.3 The upper legform to bumper tests n PA B 3.9.6.1
be carried out at the same lateral positiol c Y X f 2
the points selected in Section 6.1, with th Mi Y u ' o GO b
intersection of the longitudinal drateral ' tCOs8 M |

planes, at the centre of the impactor, air

mid way between the Upper Bumper

Reference Line and the Lower Bumper
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Reference Line.

6.2 Upper Legform to WAD775mm Tests |6.3Upper Legformto WAD775mm Tests |3 . 9. WAR7 7 5 hm £3. 9. WADB775 mhm £

6.21 A test is not required if the calculated6.3.1A test is not required if the calculated3 . 9 . 6. 2 . 1 BbU|(3.9.6.3.1M H 0
impact energy would be less than 160J. | impact energy would be less than 160 1694 P A L 1694 P A L

6.2.2 The vehicle manufacturer must identj6.3.2The vehicle manufacturer mustidentf3 . 9. 6 R2 Z 2 71 B 3.9. 6R32Z2 7 B
anyasymmetrical grid points before the | any asymmetrical grid points before the | Tl n" Y/ R T Ol n n" Y/ R T o]
startlocation is selected and any startlocation is selected and any B L, fo> W NJ| B U, f &> w N
nominations are made. nominations are made. Y] Y]

6.23 The Euro NCAP Secretariat will sele(6.3.3The Euro NCAP Secretariat willsele(3 . 9 . B NEZABP L 3. 9. TNGBABP 4,
one of the locations U0 or U1 for testing;| one of the locations U0 or U1 for testing; O UOH U 1B ¢ P O UOH U 1B ¢ P
additionaltests will then be performed to | additionaltests will tren be performed to ] O /W L MIY ] T / Wn L MiIY
every second grid point outboastlthis every second grid point outboard of this | ., T & ¢ 73 ¢ 9 . mée ¢ 9 ¢ 7
point. point. P L P L

6.24 Symmetry is applied across the vehi(6.3.4Symmetry is applied acrossthevehi¢3 . 9 . 6 . R. Z L 3.9.6.R. Z L
Tests can be made on both sides of the | Tests can be made on both sides of the KOR ¢ Pl & KOR n¢ P &
vehicle. Foreach pair of symmetrical grid| vehicle. Foreach pair of symmetrical grid R o) ¢ P B o) < P
points the laboratory chooses the point t¢ points the laboratory chooses the point tg L L
actually tested. actually tested

6.2.5Grid points that have not been tested6.3.5Grid points that have not beentested3 . 9 . &. B . 5 M 3 3.9.a.8.50N0 73
will be awarded the worst result from ong will be awarded the worst result fromong 4 1 T 1 Qj Ana 1 Ql
theadjacent points. theadjacent points.

6.2.6 Where a point is to be awarded a  |6.3.6Where a pointisto be awardeda (3. 9. 6 27 @ n HT 3.9.6¢374dn HT
symmetrical or adjacent result, there mug symmetrical or adjacent result, there mug QY Z I N QY z I I N
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be no more thaa 10% difference in the | be no more thaa 10% difference in the 10% 1 €0 10W%W 10% 1 €0 10w
calculated impact energy between the tw calculated impact engy between the two o P L I P L
points. Where the energlffers by more points. Where the energlffers by more
than 10%, a test is required. than 10%, a test is required.

6.27 Where the vehicle manufacturer 6.3.7Where the vehicle manufacturer 3.9.6R2.7 txHy~ F 9.6R3.7 +tXxH"™
believes that the performance of a non | believes that the performance of a non Y ~ 3B I Y ~ 3B M
selected point will nobe reflected correctl] selected point will nobe reflected correctl QYH +t AR AL l u QYH +t AN Ao I u
or symmetry does not apply, they may | or symmetry does not apply, they may 7 1 YR " t 7 1 YR i S
choose to sponsor additional tetstany of | chooseo sponsor additional tedtsanyof | U 1 T Y T ’ u I 0 Y T
these pointsNominations must be made f these points. Nominations must be made > ZMK A (0] > ZMK A o
both possible starting points and beftre | both possible starting points and befgre | 1 0 & Y 03.9.6Y1. mn r&vY 63.9.6Y[1.
first point to test is chosen as detailed in| first point to test is chosen as detailed in
Section 6.1.2. Section 6.1.2.

8 PERFORMING OF PEDESTRIAN 8 PERFORMING OF PEDESTRIAN 3.9.8UW _ 9. 8UW (A
IMPACT TESTS IMPACT TESTS

é é

8.2 Propulsion System 8.2 Propulsion System 3.9.8. R 9. 8. R

8.2.1 An air, springelectricor hydratic gun |8.2.1 An air, spring or hydraulic gurill be |3 .. 8 . 201 ESd ¥ y 2H 9. 8NEDLY H
maybe used to propel the various body | used to propel the various body form nr L nr L
form impactors. impactors.

9 LEGFORM TESTS 9 LEGFORM TESTS 3.9.9 £ 9.9 £

9.1 Description of Legform and its 9.1 Description of Legfam and its 3.9.9.1£yZ2 9.9. 1£uyZ
Instrumentation Instrumentation
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9.1.1 The legform impactor used shall 9.1.1 The legform impactor used shall 3.9.9unwMm. 1 £ 3.9.9nmMm. 1 £
conform tothe specificationn ISO/TS conform to that specified idN Regulation | SO/ TS 20du445r: 2 UN R127Q Ju4n &}
20458:2023. No. 127 Revision 2, Annex 4.
9.12 Instrumentation: 9.1.2Instrumentation: 3.9.9.1. 2 3.9.9.1. 2
(  Avael) (  Avan9) ( AM &9 ) ( AM @7 )
9.2 Certification 9.2 Certification 3.9. QA. 2 3.9. QA. 2
9.2.1 The certification procedures &@sed [9.2.1 The certification procedures aredetd3 . 9. 4. 2+ 1. U Fl exP|3. 9. Q. 2+ 10 UN R12
on the FlexPLlI inverse certification tést | in UN Regulation No127 Revision 2, A (Inverse clerYi| Q Ju6 n1l1.M &)
and aradetailed inthe aPLI user manual. | Annex 6, Chapter 1.4. 0 aPlim bl &)
9.2.2The dynamic certification corridors ar 3.9.9. 2a2 0 Eu
detailed in Euro NCAP TechnicallBetin NCAP TB 32
TB 032.
9.2.3The legform shall be reertified after a|9.2.2The legform shall be reertified afteral3 . 9 . ® . 2 01 3 LYoySwél|3.9. 3. 2.02 LYoy3 0 é
maximum of 20 impacts and at least onc{ maximum of 20 impacts and at leastonc{ 1 21 Y £ A | 124bY £ A |
every 12months. every 12months.
9.2.41f the legform exceeds any of its lowg9.2.3If the legform exceeds any ofitslowg3 . 9 . 9. 2 . £ ZnGe 9 13.9.9., 2.8 Z G o«
performance limits then it shall be-re performance limits then it shall be-re A Ya1yY/ ° A | i Ya1Y/ ~ A |
certified. certified.
9.2.5The legform shall be reertified 9.2.4The ledorm shall be recertified 3.9.9.2.85 V ] SOI3.9.9.2£4V UN_ R1
according to the procedures prescribed il according to the procedures prescribedif 2 0548 ¢+ ~ A | 2°Q Jué nl1l.2¢Nn + Ye
ISO TS 20458. UN Regulation No. 127 Revision 2, Anng T3 1K ) A Cl L
6, Chapter 1.2 at least once a year.
2 Un regulation No. 127, revision 2.
Available at
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https://unece.org/transport/vehicle
regulationswp29/standards/adderi®b8
agreementegulations121-140

9.3 Test Procedure Pre Test 9.3 Test Procedure Pre Test 3.9.9. 3"} > 3.9.9. 3"} >

9.3.5 At the time of first contact the botton{9.3.5 At the time of first contact the bottonf3 . 9. 911 3. 6 Y £A 3.9.913.586Y £A
of the legform shall b@5mmabove Groun| of the legform shall b&é5mmabove Groun 0° 1 BT X1 CO2BZmMmM 0" 1 B XY CO75md
Referenca evel £10mmThe measuremer| Referencéevel +10mm. The measuremg 1 0 mm] Z < = £EA| 10mm] Z < == £A
must be taken from the bottom of the mustbe taken from the bottom of the y nd’ 11t P L y sl 11 P L
legform without anyprotective covers. legform without anyprotective covers.

9.3.6 Insert blocks under the wheels of th¢9.3.6 Insert blocks under the wheelsofthg3 . 9. B. 3! 6 CO MQQY 3. 9. R. 3 6 CO QQY
vehicle such that vehicle height @iged as| vehicle such that vehicle height is raised| ¢ R -3 2 ﬁEC-jA n- c R -3~ 27 /EGjA n-
required bythe gravity correction method | required bythe gravity correction method EY® o. A IYu ' EYWw 0. A 1Yu '
used to ensure the above tolerance; and| used to ensure the above tolerance; and G A 1 X L HTY GO A 1 X LHTY
tolerance fodirection of impact are both | tolerance fodirection of impact are both | * R VAN (Tr edngxe| ' R VRN (Tr einge
satisfied. Alternatively, ensure that the | satisfied. Alternatively, ensure thtae nes v 27"Hy | ne vy 2 6Hy |
vehicle is positionedbove a trench in the| vehicle is positionedbove a trench in the
floor. See Figure?7. floor. See Figure6. ( AM V) ( AM V)

( AM ) ( AM )

9.3.8 To ensure thateHegform impacts witl9.3.8 To ensure that the legform impactsy3 . 9. 8. 3. 8 £ mMA 3.9.8.3.8 £ nmA
its bottom at the correct height above the its bottom at the correct height abovethg 8 0~ Y o CGJ1 A& =Y~ A BO" Mo COlAE <Y £
ground a correction to take into account{ ground a correction to take into account £s50NP =1 Y 8 £s50MP <1 Y 8
action of gravity when the legform is in fr{ action of gravity when the legform is in frf 2 d K £ hu| 2 K £ hu
flight is required. This can take the form ( flight is required. This can take the form¢ Bk AY vy ~ 2. Y R| Wk AY vv,6 2., Y R
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NI 1Y A b
horizontally so that the action due to gray horizontally so that the actionduetogray =~ 1 @ GO25 mnfl <] Kv @ 9075 mmM <] Kv#n
results in the bottom of the impactor bein results in the bottom of the impactorbeif 3 . 9 .NMLIM 2] ~ =sOMeP | 3. 9.NLI4 2| ~ =OMNP

raising the legform a distance h, and firin raising the legform a distanbe and firing it NI 1Y A b

at25mmabove ground level at the point ¢ at75mmabove ground level at the point ¢ HU'H U 400 Mm CJA HOUH 0 400 Mm CHA
first contact with the vehicle. This can be| first contact with the vehicle. This can be| b ,3.9.9emA 9 UL b ,3.9.9emA 9 )
achieved using the method in Section 9.4 achieved using the method in Section 9.4 TV 400 nmMhs VAN 400 nhs
However, this method will only remain | However, this metbd will only remain oM P Y/ £ A oM P Y/ £ A

within the tolerance specified in 9.5.9 if it within the tolerance specified in 9.5.9ifif V. 3. 9'™H9MN5 ~ A& + | | V 3. 9'H9N5 ~ &£ |
free flight distance is about 400mm or leg free flight distance is about 400mm or leg
For test houses that use a free flight dist{ For test houses that use a free flight dists
of more than 400mm then the legform sh of more than 400mm then the legform sh

be fired using a ballistic correction be fired using a ballistic correction
procedure as described in Section 9.5. | procedure as desbed in Section 9.5.

9.4 Compensation for Gravity (horizontal {9.4 Compensation for Gravity (horizontal 3. 9. 924 Yk Ay 3.9.924 Yk Ay
firin g) firing)

9.4.3 Raise the propulsion system by this [9.4.3 Raise the propulsion systembigt [3. 9. 904 . 3 p M h1 3.9.904.3p0MhNn1
calculated amount,|calculated amount, | N LNP =03.9. 9 N LNP =03.9.9
remain withinthe tolerance specified in | remain withinthe tolerance specified in o MNA lBY, _ 28"Hy | A IBY  27Hy|
Section 9.5.9. See Figu?é. Section 9.5.9. See Figufe’

( AM ) ( AV y) ( AM V) ( AM_¥)
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9.5 Ballistic Compensation 9.5 Balllistic Compensation 3.9.9.5 3.9.9.5
There are two procedures which can be u{There are two procedures which can be u Kn Z t YO Kn Z t YO
for ballistic compensation, it is at the for ballistic compensation, it is at the fw N+ Y _29Hy )| f & m +Y  28Hy]
discretion of the tedtouse as to the most | discretion of the testouse as to the most | . 1 1 X, d . 1 [T X, (00]
appropriate method, see Fig@ The appropriate method, see Figw& The
terms sed for the calculations are: terms used for thealculations are:
( AMY) ( AM Y ( AM_§) ( AM_¥)
(" ) 10 UPPER LEGFORM TO BUMPER (" 3.9.10MN¢p £ 3.9.10 Mo £
TESTS > ) .
é
10UPPER LEGFORM TO WAD775mm |11 UPPER LEGFORM TO WAD775mm 3. 6. WAD7 75 mm £3. 9. WAD775 mm £
TESTS TESTS
10.1Description of Upper Legform and its |11.1 Description of Upper Legform and its |3 . O. . 1 £y Z 3.9. 01. 1£uZ
Instrumentation Instrumentation
10.1.1The upper legfornused shall conforn11.1.1The upper legform used shall confo|3 . 0..11y # M £ 13 9. ¢¥m.Nip. 1 £
to that specified in UN Regulation No. 12 to that specified in UN Regulaton No. 12 UN R1 27 Ju4MN ] UN R127Q J/u4n |
Revision 2, Annex 4. Revision2, Annex 4.
10.1.2Instrumentation: 11.1.2Instrumentation: 3.6.11 2 d 3.9.11. 12
10.2Certification 11.2Certification 3. 60.2a 3.9. 1. 2
10.2.1The certification procedures are  |11.2.1The certification proceduresare |3 . 0..21a1 + & UN R133. 9. al1. 2. 6 UN R13
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detailed in Regulation UN Regulati No. | detailedin Regulation UN Regulation No.| 3 Q Ju6 wn 2 ] Q Ju6 wn 2N @]
127 Revision 2Annex 6, Chapter 2. 127 Revision 2Annex 6, Chapter 2.

10.2.2The foamsheet from which the piecg11.2.2The foamsheet from which the piece3 . 0. .2TH 2 yasN™H o 3. 9. H1I . 2 ywasN'H g
of foam shall be taken shall be certified | of foam shall be taken shall be certified | U > Uud A | 0 >ud A |
before theest programme. before theest programme. "H t4 <25mmConf oHH t4 «25mmConf oH

10.2.3The upper legform shall be-certified|11.2.3The upper legform shall be-certified CF4HZ" Q) CF4AHZ"’ QJ
after a maximum of 20 impacts and at leq after a maximum of 20 imp&eand atleas{3 . 0..213 3 2 QI LYoy3w[3. 9. 31 .20 3 LYoySwe
onceevery12 months. onceevery 12 months. e 12bYp £ A ]| 12bVYp £ A |

10.2.4If the upper legform exceeds any of|11.2.4If the upper legform exceeds any of|3 . 0..21. g} £ Zne 3.9.1p. 2. £ Zue
lower performance limits then it shall be | lower performance limits thenitshallbe{ @ /4 Ya 1Y/ A | cf Ya1Y/ A |
certified. certified.

3 The foam shall be 25mm thi¢konforTM |?> The foam shall be 25mm thickonfor™
foam type CH45 or equivalent foam type CH45 or equivalent

10.4Test procedure- Pre-test 11.4Test procedure- Pre-test 3.0.41 by > 3.9.11. 4} >

é é

10.4.9Roll the vehicle forwards to give the|11.4.9Roll the vehicle forwards to give the3 . 0..41. 9R > LB Y »~ 3. 9. 11 R4, 98 Y =~
desired distance, so that the impactor s&t| desired distance, so that the impactor st ’ R B'H EN| R B"H EN
the vehicleafter it has been accelerated t{ the vehicleafter it has been accelerated t =Y oyu R M =Y oy0 R M1
the test speed and so that any end stops the test speed and so that any end stops 3 on a Y 3 3 ol « Y 2
the guidance systedo not interfere with it| the guidance systedo not interfere with itf "Hy | "Hy |,
interaction with the vehicle. See Figut@. | interaction with the vehle. See Figuré&9.

Figure 30:.Upper Legform to WAD775mm |Figure 29: Upper Legform to WAD775mm| 3 G0WA D 7 7 5Iingn £ 2 &WAD?7 7 5Tingn £
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Test Test

11.3Test Procedure- Pre Test 12.3Test Procedure- Pre Test 3.9 .31 by > 3.9.12. 84} >
é é .
11.3.4Fit the required headform to the ~ |12.3.4Fit the required headformtothe |3 . 9..31. 4 £ 0 3.9.12.3.4£ 0
propulsion system. A child/small adult propulsion system. A child/small adult N L Z MEO>W £ N LZ /MEO>UW £
headform impactor shall be used for test{ headform impactor shall be used for test v o> CGR > GO VIiL> CGR > GO
the forward section of the bonnet top, A | the forward section of the bonnettop, A| By AMy My yR ¥3. 91 syAMy v yR ¥3. 9.
pillars, windscren, roof (labelled C in pillars, windscreen, roof (labelled C in C ¥Y B OO0 WAL C yY B OO
Section3.11), with the test locations lying| Section3.10), with the test locations lying] 1 0 0 0O mMMWA D1 500 mmB | | WAD1O0OOOmMA D150 0 mi
between boundaries described by wrap | between boundaries described by wrap | 2 W £ vinu> CJ Bl DOUW £ vino
around distances of 1000mm and 1500n| around distances of 1000mm and 1500n] R LCO BY¥Y3. 91 3.A » CR LGO BY3. 9. 3
An adult headform impactor shall be use| An adult headform impactor shall be use W B OO WADL700 A yY B O v
for tests to the rearward section of the | for tests to the rearward section of the WA D250 ;hm B~ Bl WAD1700 WAL 1 nOm
bonnet top (labelled A in Sten 3.11), with| bonnet top (labelled A in Sectién10), with OO 1500 mMmM700mm Y BL ~ B OO 1500m
the test locations lying between boundar| the test locations lgg between boundarie{ / V& o rvinld 1700 mmY/ V4 0
described by wrap around distances of 1| described by wrap around distances of 1| £ Y 03. %.|8. v il £ Y ©
mm and2500mm. Where test locations lif mm and2100mm. Where test locations li¢ 3.9.1l]3.5.9

between 1500 mm and 1700 mm the between 1500 mm and 1700 mm the

structure being tested will determine the | structure being tested will determine the

headform to be used, see Secfiof9. headform to be used, see Section 9.

11.3.9The angle of impact foests with the |[12.3.9The angle of impact for tests withthi3 . 9..31. 9 > CR MFEI3.9.1223/BED> W
child/small adult headform impactar the | child/small adult headform impactorshall M Z  /HE£ O W £ £ n P T
bonnet and windscreeshall be 50° +2°to | be 50°+2°to the Ground Reference Leve Y P Y s kM| 8%My 50282 <) B o> G
the Ground Reference Level. For all For all headform grid points on or forwar¢ y 5 0=02 <] BO>CR > | R > 8 o HIM> A
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headform grid points on or forward of the of the bonnet leading edge reference ling 8 Qo HM> A £ 3/ £ 73 Y 63.9w1r3Y3
bonnet leading edge reference line, defirl defined in Section 3.3, the gie of impact Y 63.9x3Y3 P P " 9 s%Yy 20-82<)
in Section 3.3, the angle of impattall be | shall be 20°+2°to ground reference level ~ 4 8 X 1y 2 0-82 =)

20° £2°to ground reference level.
11.3.10For tests with the adult headform |12.3.10For tests with the adult headform |3 . 9 . 1 1. 3 > GIR ME[3.9.12>8. 10¢€£ n
impactorto the bonnet and windscrethe | impactor the angle of impact shall alwayy 123 W £ Y P 1 s XYy 6
angle of impact shall always be 65°+2°t{ 65°+2°to the Ground Reference Level. F = Y 8 %My 65282 =82 <] £ER NMdOW

the Ground Reference Lev@lests to the | tests with the adult headform impactor tof <] R 0N P ) £ Y = T
roof shall be performed with an impact | heavy vehicles, as defidén theHeavy i1 8 XYy 4502 < £ s %Yy 50-82<, £R
angk of 45° + 2°to the Ground reference| Vehicle Test and Assessméotocol, the| R 12 U £ Y r . tTw JUMR

Level. For tests with the adult headform | angle of impact shall always be 50° +2°t P " s %dy 50-9( R) t M1 |

impactor to heavy vehicles, as defined in| the Ground Reference Level. 2<" £ER .. tw Junj( 2)° (Gross vehi
Vehicle Specification, Selection, Testing R o 2, 5008k g3, 5Q0kg

and RetestinfProtocol, the angle of impag (R) t M1 | (3P Yz Tyt 8 H9 |
shall always be 50° +2° to the Ground (2) (Gross vehi|(4mwR™VNOR |

Referere Level. 2, 5008k g3, 5Q0k g

(3P Yz Tyt 8 H9 |
(4WR™VMNR |

GLOSSARY OF TERMS GLOSSARY OF TERMS 3.9. 1 3.9.13

Locking devices- Systemghat reach and |Locking devices- systemghatreachand (3 . 9. 1 &. 3 ( Lockingb3. 9. 1&. 3(Locki ngb
remain in the intended position before hg remain in the intended position before hg U > Bu = B 0 > BPu = B
impact. impact. MN | MN |

Non locking devices - Systemghat do not  [Non locking devices systemghatdonot (3 . 9 . 1 2 . 4 ( Non 13.9.13.W ( Non I
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remain in a permanent deployed position remain in a permanent deployed position d e v iddle s=)8e¢ /41 °Q TIN| deviddless©e A41Q TN
systems that dnot reach the intended systems that dnot reach the intended HO >a B B HO >a B B
position before head impact. posiion before head impact. MN | MN |

Initiate deployment - Initiation of Initiate deployment - Initiation of 3.9.12.5 A (I'ni3. 9. 13.5 / (I ni
deployment means that there must be vi{ deployment means that there mustbevii d e p | oyment)..yr XY| degylmedt ) A ..p XY
movement of theleployable component, | movement of theleployable component, m A Ju YW > CR nm A Ju YW > GR
sud as the bonnet top. The signal sent fi such as the bonnet top. The signal sent f L~ XECU 3K L~ X ECU 3K
the ECU to the deployab&mponents the ECU to the deployabt®mponents A JuY/ N th AR A JuY/ N th AR
alone is NOT considered ds initiation of | alone is NOT considered ds initiation of

deployment . deploymenf .
Deployment time & The duration from the 3.9.12. 6(Depl oy mgn

initiation (triggering) of the deployment T / Y W' B3

module to when the deployable pedestrig Anp W N 3 B M=

protection system reaches the final positi 1 L W ~+ K n> GR

For example, where there is a movable YZ /a M b +t> GR

bonnet, the end of the deployment time vy 05 oy/l g 3

would be where the bonnet has passed 4 apn B A1 Wl B ]

locking devices and does not travel beloy cotpr A L

this point. It is not necessarily the highes

point of travel.
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2.2.3.2 Test matrix:

Test Impactor Impact point Speed Output
1 PDI2/HTDC |+ Directly on localised sensor e.g accelerometer +/- [ LT® ) N
S0mm. If the sensing system uses a combination of | +/-2km/h * High Speed_ film
contact strip switches and localised accelerometers. the * Actuator trigger
positions of the accelerometers should be used to define ime
the impact locations + Initiation of
+ For non-localised sensor systems. such as contact deployment
switches. test the vehicle centreline.
2 PDI2/HTD | Bumper test zone end. left or right hand side, +/- | LT
50mm +/-2km/h
3 PDI2/HTD | Farthest from sensor(s) if not tested already, +/- | LT
SOmm. +/-2km/h * High speed film
46 FlexPLIor | Directly on localised sensor e.g. accelerometer, +/- | 40km/h "Ac‘mator igger
WG17 S0mm. For non-localised sensor systems test directly in | +/-2km/h time X
impactor line with the front longitudinal member to produce the * Iitiation of
to account for highest acceleration levels on the impactor. This test may deployment
larger be performed using a representative surrogate with
pedestrians | equivalent mass and stiffness to prevent damage to
instrumentation.

2.2.3.2 Test matrix:

Test Impactor Impact point Speed Output
1 PDI2/HTD" | » Directly on localised sensor e.g. accelerometer +/- [ LT@ ] ~
50mmn. If the sensing system uses a combination of | +/-2km/h * High speed film
contact strip switches and localised accelerometers, the * Actuator trigger
positions of the accelerometers should be used to define tme
the impact locations. + Initiation of
+ For non-localised sensor systems, such as contact deployment
switches, test the vehicle centreline.
2 PDI2/HTD | Bumper test zone end, left or right hand side, +/- [ LT
50mm. +/-2km/h
3 PDI2/HTD | Farthest from sensor(s) if not tested already, +/- | LT
S0mm. H-2kuvh * High speed film
46 Euro NCAP | Directly on localised sensor e.g. accelerometer, +/- [ 40km/h + Actuator trigger
detailed n 50mm. For non-localised sensor systems test directly in | +/-2km/h time
Section 9.1 li¥1e with the ﬁ'o.m longitudinal 1l11e111ber to 1)1l'oduce the « Initiation of
or WG17 highest acceleration levels on the 11_np_act01'. This test may deployment
impactor be performed using a representative surrogate with
to account for | equivalent mass and stiffness to prevent damage to
larger instrumentation.
pedestrians

I. TNCAP

(19

TNCAPY'Q
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3.11ldentification of the Headform Grid Points

3.10ldentification of the Headform Grid Points

WAD2500 \EEEERS 5ok
WAD2500 WRRL - ( )
..
WAD2100
WAD1700\ Adult zone
Adult zone
WAD1700 : BRRL
WAD1500 WAD1500 -
2ee e ed
IR RN T
WAD1000 J
waptooo -SENEERRRRREEEEE TS U T T RS e
b ==x—
Figure 20 Identification of VRU headform zones
. TNCAR ~ ( Q) TNCAR'Q
3 3.9.3.18 7 n
WAD2500 -
WAD2500 WRRL
WAD2100 WAD2100
WAD|700\ -----
WAD1700 BRRL
WAD1500 WAD1500
R R TR EY)
PEEBEEIEEPEE LS
$E S F B E SR
WAD1000
WAD1000 38 A2
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9.1.2Instrumentation: 9.1.2Instrumentation:
Location Measurement CFC CAC No of Location Measurement CEC CAC No of
(Hz) channels (Hz) channels
Upper mass Acceleration 180 500g 3 . ] — _
Tibia Bending Tibia-1 180 400Nm 4
- Tibia-2
Femur Bending Femur upper -3 180 600Nm 3 Tibia 3
Femur middle -2 Tibia—;’t
Femur lower -1
] Knee Elongation Medial collateral ligament 180 30mm 3
Knee Elongation Medial collateral ligament 180 | 40mm 3 Anterior cruciate ligament
Anterior cruciate ligament Posterior cruciate ligament
Posterior cruciate ligament
I ——| Tibia* Acceleration 180 500g 1
Tibia Bending Tibia upper -1 180 400Nm 4 * Optional
Tibia upper middle -2
Tibia lower middle -3
Tibia lower -4
Y TNCAP1 =~ ( t7Q TNCAPY'Q
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3. 1. 2 . 9. . 1.2
CFC CFC
CAC B CAC
(H3 Uk
Q F - 180 50014 3 -1
[ o -3 -2
i M -2 1 8 |600NM| 3 2 3 1800004
(. 4
8 . ( ';Mj It' Ibt.relatltgament B ( i e lbt reldigamen t
" T_ ( ﬂ.' ODUC'_ a gaenen 1 8|40mm/ 3 o > X ( Aerti aouci altganen t[1 8 (30mm | 3
LY (Po srt err @ taligamen 1{ . . .
N LY (Po srt e a taligamen {
e - * F ~( A destion) 18(G00( 1
M -2 *
o 18/400] 4 ¥ a
Mt -3

t -4
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Impactor in free flight

- 25 mm (at impact)

L~ Ground reference level L Ground reference level
= ground level

Figure 27 Legform to Bumper tests

L Ground level

Impactor in free flight
( 75 mm (at impact)

L~ Ground reference level

= ground level

Figure 26: Legform to Bumper tests

 Ground reference level

 Ground level

I, TNCAP n =~ ( t'Q)

TNCAP 3 'Q

8 dRATZHRE
25 mm (7 3% 55)

o %4 T @=tb @ b %A @

27’ M £

— B A RATZHRE

[ 75mm({é7 4 5)
Y
@ % T @=d I PL R S ] ? ]
26’ M £
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9.4 Compensation for Gravity (horizantal firing)
9.43

Release point + Impactor in free flight

9.4 Compensation for Gravity (horizontal firing)
9.43

Release point —

' : '
h _— o h & o}
j S I R s e EURO
“? : WWW.euroncap.«
R 75mm 1
f A
Free flight distance = d Free flight distance = d
Figure 28: Droop Compensation Figure 27: Droop Compensation
I, TNCAP n =~ ( t'Q) TNCAP 3 Q
3.9.924 YK Ay 3.9.924 YK Ay
3.9.94.3 3.9.943..

A b RATIEHE =d

28t

B A G RATRE X H S

A & RATIEME = d

27t
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9.5 Ballistic Compensation 9.5 Ballistic Compensation

Impactor in free flight — — 0 m/s vertical velocity > Impactor in free flight — — 0 m/s vertical velocity

Release point = = Release point — '
AR | S o I s R
h . i ; ' hI Y, E 2
] ‘ f A i i 75 mme .
g i ® E
Free flight distance = d Free flight distance = d
Figure 29 Ballistic compensation Figure 28: Ballistic Corre
I, TNCAP n =~ ( t'Q) TNCAP 3 Q
3.9.9.5 3.9.9.5

A AiTIEME=d B feiTIER = d

29 28b Yy A
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METHOD OF ASSESSMENT 2 METHOD OF ASSESSMENT 2.3.1 C,jA 2.3.1 (_‘,jA

The assessmenf VRU protection is The assessment pfe d e sprotection is | vin'’ bq P W’ DT £Vo
combination of impact tests and AEB/LS| ma d e theiu $obheadform, upper L = R ' N /R t'N £ U £ = R
tests legform,l egf or m i mpact (AEB/ )Y S § o L £

For the impact tests, consisting of headforl | thel egf or m ampas, at_ U YB3 £Vo nY OR > CR >
upper legformaPLI impacts, a grid will bg oftheb o n afthec ar wi I | b £EuJg] P W £ (@PLl CO 3 ( GrYiud/n Z
marked ortheouter surfacef thevehicle | a gri d and are ass Y A VR T £ P L TNCAP
for all of theimpact zonesEuro NCAP will| | e g f o r m . EunoiNEAPtwill test (O 1 ( GrliTANCAP h "h 3 YoyR T XK
testa number ofgrid points and EWOor s to gridpoiats and M 3 YoyR " Ksp| oP P T Y Q!
manufacturers may nominade@ additional | manufacturers may nominate additional P T Y Q! wd| wd L
number oftests to beperformed, whictwill | teststobg@ e r f or me d  awill be L
alsobe included in the assessment. included in the assessment.

The vehicle manufacturerisrequiredto [ n t he headfor m i mpR w TNCAP P "H mnY OR T®N
provide the Euro NCAP Secretariatwith | mar ked on t he oute| X 18 n’ L 1 YR W TNCA
data detailing the protectionfefed by the | The vehicle manufacturer is requiredto | TNCAP P | B LW P "HX 9 8B n’
vehicle at all grid locations. The data sha provide the Euro NCAP Secretariat with | O P L] TNCAP V R L TNCAPr | 13 L
be provided to the Euro NCAP Secretari§ data detailing the protection offered by th ' =Y L R n o p L TNCAPV
before any test preparation begins. The | vehicle at all griddcations. The data shal P Y ' I QY u R ’ =Y L
predicted level of protection offered by th be provided to the Euro NCAP Secretaris \Y} QY £ L B P W ' I
vehicle is verified by Euro NCAP by mea| before any test preparation begins. The QYuV QY A L
of testing of a sample of rdomly selected| predicted level of protection offered by th
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grid-points the overall prediction igien vehicle is verified by Euro NCAP by mea
corrected accordingly. of testing of a sample of randomly select
grid-p o i n ttheoverall grediction is
corrected accordingly.
Points Calculation 2.1 Points Calculation 2.3. h..1 2.3. 0.1
For the legform impact areas, a sliding scqFor the legform impact areas, a sliding scq W ) 70\ W ) A
system of points scoring has been used { system of points scoring has beenused{ ( S| i di.ngéscal e)l| (Slidingéscal el
calculate pointvased oreach measured | calculate poits for each measured criteriq 1 YB35 € € NzYa1YZ| v YBbq€e¢C MmMzYa1YZ
criterion. This involves two limits for eacl| This involves two limits for each paramet MG M + 1 Yal1yY Nl MG+t 1 Yal1yY 1
parameter, a more demanding limit fég | a more demanding limit (higher yYao O Yal1/ K yYao O Yal1/ K
performance), below which a maximum | performance), below which a maximum | YWy ¢ €84 /1 3 Ya 1y nYwuye<ev a1 3¥Yaly
score is obtained and a less demanding | score is obtained and a less demanding| @ § ¥Y p Ya 1/ A cfq ¥ p Yal/ A
(lower performance), beyond which no | (lower performance), beyond which no ny” 1KLOZ" N YW /|l ul” 100z N YW oA
points are scored. Where a value falls | points are scored. Where awalfalls 1A n | "HX 1! 1A n | "HX 1!
between the two limits, the score is between the two limits, the score is AYYal AYYal] '’ > COR
calculated by linear interpolation. No calculated by linear interpolation. No ( Bonmet ) y> ne
capping is applietb any of the capping is applied to any of the 1 7 mtSuyY LWwe
measurements. measurementd.he maximum score for X (1l mpactrmmn)
each grid point is one point for bumper a . n |
bonnet leading ledge tests. The total sco
will then be saled to a maximum
of six points for each impactor.
For the headform impact area, the protect|For the headform impact area, the protect| 0 YR "M 0 YR "N
predicted by the vehicle manufacturer wi| predicted by the vehicle manufacturer wi| ' L B M Q| L B N Q
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be compared to the outcome of the
randomly selected test locations. The reg
at those test locations will be used to
generate a coretion factor, which will ther,
be applied to the predicted score. Only d
that results in a correction factor of betwe
0.850 and 1.150 are accepted. Where th
not the case, the cause will be investigat;
and the Secretariat will subsequerntgcide
how to proceed. Where the data are

accepted, the headform score will be bas
on the predicted data score with correctig
applied.

be compared to the outcome of the
randomly selected test locations. The reg
at those tedbcations will be usetb
generate a correction factor, which will th
be applied to the predicted score. Only d
that results in a correction factor of betwé
0.850 and 1.150 are accepted. Where th
not the case, the cause will be investigat
and the Secretariat wlubsequentlyake a
decision as thow to proceed. Where the
data are accepted, the headform score W
be based on the predicted data score wit
correction applied.
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1 PEDESTRIAN & CYCLIST IMPACT
ASSESSMENT

1.1 Criteria and Limit Values

The assessment criteria used for the
pedestriarand cyclisimpact testsre
summarised below alongith the upper an
lower performance limits for each
parameter. Where multiple criteria exist f
an individual test, the lowest scoring

parameter is used to determine the

performance of that test, unless indicatec

1 PEDESTRIAN IMPACT ASSESSMENT

1.1 Criteria and Limit Values

The assessment criteria used for the
pedestrian impact tests, with the upper a
lower performance limits for each
parameterare summarised belowWhere
multiple criteria exist for an individua¢st,
the lowest scoring parameter is used to

determine the performance of that test,

unless indicated otherwise.
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otherwise.

1.1.2 Upper Legform 1.1.2 Upper Legform 2.3.2.1.2p £ 2.3.2.1.20 £

Higher performance limit Higher performance limit n Ya- N Ya-
Bending Moment 285Nm D2 285 Nm

Sum of forces 5.0kN Sum of forces 5.0kN € 5.0kN 2 & 5.0kN

Lower performance limit Lower perfornance limit an Ya- af Ya
Bending Moment 350Nm D2 350NmM

Sum of forces 6.0kN Sum of forces 6.0kN 2 & 6. Ok N é 6. OkN

1.1.3aPLI 1.1.3 Legform 2.3.2PLI 3 2.3.2.1£3

Higher performance limit Higher performance limit n Yan Ya

Femur Bending Moment 390N ( De 390NmM

Tibia Bending Momen275Nm Tibia Bending Momen£82Nm D2 2 7TNom D2 282 Nm

MCL Elongation27mm MCL Elongation19mm B (MCQ) 2iimm B (MCQ) 19 mm
ACL/PCL Elongation Dmm > X (ACLXx/ (PC

o 10 mm

Lower performance limit Lower performance limit afn Ya- afn Yan

Femur Bending Moment 440Nm (l D2 440NmM

Tibia Bending Momen820Nm Tibia Bending MomenB4(Nm D2 3 2NDm D2 340NmM

MCL Elongation32mm MCL Elongation22mm B ( MCh) 3Ahm B ( MCQ) 22mm
ACL/PCL Elongation 10mm > X (ACLXx/ (PC

o 10mm

1.3 Scoring & Visualisation 1.3 Scoring & Visualisation 2.3.2n3 y Y 2.3.2n3 y Y

1.3.1 Scoring 1.3.1 Scoring 2.3.2n3.1 2.3.2un3.1

A maximum of18 pointsareavailable for th¢A maximum of24 pointsis available for the £ sPR BHhyD £ nt 2 Mmj
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headform test zongyclist, adult and headform test zone. The total score ford W Z /HbE 2 Wy nt 14 9 n. GOt K n
child/small adult) The total score for all | grid points is calculated as a percentage| 1 | 7 n, GOt Kl MumwvMw 24) > GR >
grid points is calculated as a percentage| the maximum achievable score, which is m MU7MW 1&) ' T " m, £ 6unj
the maximum achievable scorehigh is then multiplied by24 points. Thebonnet n' t 4.mwY / P W’ n 3 &)
then multiplied byl8 points. Thepelvisand| leading edgandbumper test zonwill be nt 9n|j vin®
femurwill bothbe awarded a maximum o] awarded a maximum @fpointseach A o’ n 3|
4.5 pointsand the knee/tibia will be total of 36 points are available in the
awarded a maximum of 9 point# total of | pedestriarprotection assessment.
36 points are available in tip@ssive VRU
protection assessment.

1.3.2 Headform Correction factor 1.3.2 Headform Correction factor 2.3.2.3£2F.. 3.2.3£24

The data provided by the manufacturer is [The data provided by the manufacturer is [R w M - R T oown h
scaled using a correction factor, which is| scaled using a correction fac, which is L () nJ Y4ayd | & YAany A£E.. P L
calculated bsed orany differences betwe( calculated based annumber ofrerification| ZE... P L t t LYoy
predicted data and tiverification tests tests performed. The verification points g L vy oy 2Mne| 2Mne |
performed. The verification points are randomly selectedrid points distributed in
randomly selectednddistributed in line line with the predicted colour distribution,
with thepredicted colour distribution.

The correction factor is multipliedly the The correction factor is multiplied all the Y AE... MWHXY 3 " Yy AE... MW'HXY 7 n
predicted scoref all the grid points grid points(excluding defaulted and blue | Y L1 Ty YV AE Y LN TUW v A
(excluding defaulted and blue points). TH points). The final score for the vehicle ca T7£J YR nn¥K T7+J YR n K
final score for the vehicle can never exceg never exceed 100% regardless of the 10Q% 10Q%

100% regardless of the correction factor.

correction factor.
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1.3.2.2Example:
( AM ®7 )

1.3.2.2 Example:
( AM &7 ) (

3.

AM ®7)

2 . VBdb 2. 2

2. 3.

2 VB 2. 2

( AM ®7)

1.3.2.3Upper Legform - Pelvis

Each of the grid points can be awarded uf
one point resulting in a maximum total of]
points equal to the numer of grid points. A
linear sliding scale is applied between thi
relevant limits of each parameter. The uf
legform performance for each grid point i
based upon the worst performing parame

The total score for the upper legform area
will be calculagd out of4.5points by
scaling the sum of grid points score by th
relevant number of grid points.

Example:

( AM ®7)

1.3.2.3 Upper Legform

Each of the grid points can be awarded uf
one point resulting in a maximum total of]
points equato the number of grid points.
linear sliding scale is applied between th
relevant limits of eacparameter. The upp
legform performance for each grid point i
based upon the worst performipgrameter,

The total score for the upper legform area
will be calculated out ofix by scaling the
sum of gridpoints score by the relevant
number of grid points.

Example:

( AM®7) (

Y

3|

8.

2.
nt
gv
A
i

B -

2.3.2.3.2.30

1.3.2.4aPLlI
Each of the grid points can be awarded uf
one point resulting in a maximum total of]
points equal to the number of grid points|
linear sliding scale is applied between thi
relevant limits ofthe thre parametersThe

femur performance for each grid point is

1.3.2.4Legform

Each of the grid points can be awarded up,
one point resulting in a maximum total of]
points equal to the number of grid points
linear sliding scale is applied between th
relevant limits ofeachparameterThe one

point per gid point is divided into two

based upon the worst performing femur

independent assessment areas of equal

—1

W

M 1unxdwn

Lo

3

T

( Equal

NMweéli g

Y

ANLuB

0]

__yd
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bending moment. The knee and tibia weight: (MCL) € 2 ¥y|(1) N 7 b2 T¢
performance is based upon the lowest ofl1. Tibia injury assessment based on the W I @ L T9TSTHO. 5M0y0 1 &
two individual assessment parameters performing of tibia moments T1, T2, T3, P |
(MCL and maximum tibidending (0.500 point). () > x /¥ 0
moment). 2. Knee injury assessment based upon M HOUYal1(Thre¥hol d
elongation, as long as ACL/PCL elgation N WB 0 P
is smaller than the threshold (0.500 point Y 0 . 510y
The total score for thiemurwill be The total score for thiegform areawill be ] £t 6uyY un
calculated out oft.5and for the knee/tibia| calculated out ofix by scaling downthe (I # t 4./Y Gt 7 n ¥ |
will be out of 9 pointsThe sum of grid sum of grid points scores by the relevant W t 9ny u GOt gvawr |
points scores will then be scaled down by number of grid points. . R n ¥ W9
the relevant number of grid poirfts each gMWwzZ B8Mn ul
of those two regions
Example: Example: W
( AM ®7) ( AM ®7) Wd ( AM ®7)
( AM @9 )
1.3.3.2aPLI & upper legform results 1.3.3.2Legform & upper legformresults (2 . 3. 2P Bl B . 2 £ 1Q 2.3.2.3.8.¢8 £
Q
The protection provided by each grid locaiThe protectiorprovided by each grid locatiq, 8 n’ = W vy ! 8 rn’ = We vy
is illustrated by a coloured point on an | is illustrated by a coloured point on an VR >»CO | 2 2. DR >»C | 2 L
outline of the front of the car. The colour| outline of the front of the car. The colour nyx Xdank nyx Xdanm
used is based on the points awarded for| used is based on the points awarded for tByf Y Tt Qb tByf Y tToOd
test site (rounded to three decimalgals), | test site (rounded to three decimal placey
as follows: as follows: 7 n 1.0 7 n ts 1.0

7
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Green grid point score = 1.000 Green grid point score = 1.000 0. 75017 n < 1 0. 75017 m < 1.0
Yellow 0.750 <= grid point score < 1.000 |Yellow0.750 <= grid point score < 1.000 0.5007= wn < 0.750 0. 5<0 017 n < 0.7
Orange 0.500 <= grid point score < 0.750 |Orange 0.500 <= grid point score < 0.750 0. 0<017 n < 0.500 0. 25017 m < 0.5
Brown0.001<= grid point score < 0.500 |Brown0.250<= grid point score <0.500 N 0 . 0=0 0 7 n n 0. 0007 n < 0
Red 0.00G= grid point score Red 0.000 <= grid point score 0.250
202®Eur o NCAP 2022XDEur o NCAP

1.3.2.2Example:
Headform testing:
Manufacturer X

scorledpl@fi nt s

has provided the fo

(excluding?2Bffode)t saut o

Headforms

10 9 8 7 6.5 4.3 2/1 0 -1
P S O o o

-2 -3 4 5 6 -7 8 9 -10
[ [T ]]

2600( 16
2500] 15
2400( 14
2300( 13
2200] 12
2100( 11
2000( 10
1900
1800
1700
1600
1500
1400
1300
1200

WAD on Centreline

1100

o =N W s

==

B

1000

=2

68 Green x 1.00 68.00

The prediction consists of the following:

1.3.2.2 Example:
Headbrm testing:
Manufacturer X has provided the following prediction to Euro NCAP with a tot

score 0f90 points (excluding blue) out of the possihies

Row Score
0
o
0
0
15
0
0

3.75
3.75
1.5
7.5
11.25
11.25
15
15

0 9 8 7 6 5 4 3 2 1 0 1 -2 -3 4 5 6 77 8 -9 -10

2400
2300
2200
2100
2000
1500
1800
1700
1600|
1500
1400
1300
1200
1100
1000

=

WAD on Centreline

o B mow s ey B R EBE

ColumnSore 0 0 0O & & & 6 6 &6 &6 6 6 6 6 6 6 6 6 0 0 0 90.00

The prediction consists of the following:
15 Default Green x 1.00 = 15.00
30Green x 1.00 =30.00
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58 Yellow x 0.75 #43.50

56 Orange x 0.50 28.00

18 Brown x 0.25 =4.50

4 Red x 0.00 = 0.00

23 Default Red x 0.00 = 0.00

5Blue

23¢@ri d Ipobdmb@isnt s

10 verification points were chosen for testing:

VERIFICATION
Testpoint | Prediction Value Points Testpoint | Prediction Value Points
11,+3 1558.20 0.250
8,6 705.40 0.750
7.+6 921.70 0.750
13,-1 800.50 0.750
6,0 350.10 1.000
547 101050 | 0.500
4,41 550.80 1.000
14,-5 958.20 0.500
9,-2 805.70 0.750
1145 143230 | o0.250
6.500 | [iotal | 0.000 0.000
[Correction factor 0.929 |
0 toi € L0000 6 DO @
0€1l i OOV &Er——— T8 ¢ W
I 'QQ QoA Q8T 1T
3Bl ue zones wer®bltwe tpeadi nctosn:it ai ni ng

30Yellow x 0.75 222.50

300range x 0.50 =15.00

30Brown x 0.25 =7.50

30Red x 0.00 =0.00

15 Default Red x 0.00 = 0.00

15Blue

195grid points90.00points

15 verification points were chosen for testing:

GRID-point R2|C7] R2|C3 [ R1|C-2 [ R4|C4 | RS|CL | R5|C4 | R8|C2 [ R6|C7] R2|C6 | R1|C3
Prediction 6
Test result (HIC) 750 | 600 1200 | 1492 | 850 [ 2000 | 1400 | 1112 | 660
Testresult (pts) 0.75 0.5 0.75 0.5 6
GRID-point R6|C7 R9|C-6
Prediction 1.50
Test result (HIC)
Test result (pts) 1.75
Correction factor | 1.033
o T owan e~ 7 A R e v b
p o e e a0, OG0 QIO VR @ pg v
01 1 QIDOQH &+ p&tc o

01 QQAOENNQST T p& T

8 Blue zones were tested containitigblue points:
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BLUE POINTS
Zone GRID-point] Value Points Zone GRID-point| Value Points
1 10,2 998.5 0.75 5
10,1 0.75
2 10,0 1650.2 0.25 6
10,-1 0.25
3 10,-2 1399.6 0.25 7
4 8

The final score will be:
204 Predicted144.00x 0.929= 133.776

23 Default R2d0.000

5Blue2.250

232grid points136.026points

The score in terms of percentage of the maximum achievable sd¢@@ (26232
=58.6320

The final headform scomut of a maximum of 18 points 58.6326 x 18=10.554

points

Blue points

Blue Zone 1 2 3 4 5 6 7 8
g GRID-point 12,7‘12,5 12J5|12,4 12,3|12,2 12,1‘12,0 12,-1|:|2J-2 12,-3|12,-4 12,-5|12,-5 12,-7|
Bl Test result (HIC) | 1000 650 1700 | 1500 | 1700 | 1699 1350 | 1349

The final score will be:

150Predicted75.00x 1.033= 77.475

15 Default Green 15.000

15 Default Red 0.000

15Blue4.500

195grid points96.975points

The score in terms of percentage of the maximum achievable s€Gr&T§195=
49.73%

The final headform score #9.73®%6 x 24 = 11.935points

i, TNCAmR ~ ( Q)

TNCAPRQ
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2.3.2. Vb 2. 2
£ d
R 7~ wTNeEPwt Y n238 un 14WY Nz
2 yb
SHARAE A
R
:;;’izmnu-
2000 10
¢ 1900| 9
| 1800| 8
$17007
7E.gmoos
leDDS
EEmonq-
by
68 x 11568.00
58 x 0s#48.50
56 x 0t88.00
18 x 01s245. 50
4n x 011000. 00
23 nx 0000. 00
5
2327 144mn00
L of P o)

2.3.2.V8db 2. 2
£ 43)

BrR 7 w TNCAWP Y n 198 wu

2 ydo

-

S o s

oo 0 0 0 5 6 5 66 66 66666660000
by ®

15 x 1150015.00

30 x 1580030.00

30 x 0887522.50

30 x 01:5015.00

30 x 0825 7.50

3Mm x 000 0.00

15 n x 000 0.00

15

1957 90.100

L 51 P o)

MYz

Row Score

50.0%
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S
- - - - - - - - T R2 |7 | R2 |03 2 [rd|ca [ RS |or [ RS [ca|Re[c2|[me |7 |R2fce|mi| s
Bt ] HIC{E R B4 o HIC{E B = p
1558.20 0.250 B 3 L (HIC) 750 600 120 1492 850
705.40 0.750 M6 ) 015 3
921.70 0.750 Lt —
800.50 0.750 o RIHIC)
350.10 1.000 o3k o) 175
1010.50 0.500 BIAE | 103
550.80 1.000
958.20 0.500
805.70 0.750
1432.30 0.250
6.500 B o 0.000
oo
" oD | E... ’ T PR Y p8t o 0
Y ... T80 G ¥ 8L T p® T
" X8t m
34 2 YQ 5 g1 2 YQ 15 o
g HaBs 1 2 3 4 5 6 7 8
& LEEE ] HIC{H B [ 7 45 35 HIC{& B : s 127 126 125[1:.4 123|122 1:.1112.0 |2.-1112.-2 12,3 | 124 I2.-5112.-6 1:.-7|
1 10,2 9985 0.75 5 all it sk 2(HIC) | 1000 650 1700 1500 1700 1699 1350 1349
2 10,0 1650.2 0.25 6
10,-1 0.25
3 10,-2 1399.6 0.25 7
4 8
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m o n o

204 14400 @AB3. 776 150 7HL. B8FF . 475
23 n0.000 15 15.000
5 2.250 15 n 0.000
2327 136.M026 15 4.500
1957 96.0875
m oo MMMume 136 /203296 8 . %3 2 B MiMunmwt 96./29549 . %30

£ MY M 1%yt 58.%E2810. Gf4 £ mt 49 %EAQ#L1. BBS
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1.3.2.3Upper Legform - Pelvis 1.3.2.3 Upper Legform

Example: Example:
For a vehicle that has 9 grid points and tests are performed to pointsa8,WJ4 | For a vehicle that has 9 grid points and tests are performed to points2.8,WJ4
with the following results: with thefollowing results:

Test result UO Score Total Test result UO Score Total
Femur upper &nding moment = 281.40Nm 1.000
Femur middle bending moment = 342.60Nf.114 =>0.114
Femur lower bending moment = 324.10Nm0.398
Femur sum of forces = 5.26kN 0.740 0.740 Femur sum of forces = 5.26kN 0.740

Test result U-2 Score Total Test result U-2 Score Total
Femur upper bendingoment = 395.81Nm 0.000 0.000
Femur middle bending moment = 467.69N1®.000
Femur lower bending moment = 435.69NmM0.000
Femur sum of forces = 6.80kN 0.000 0.000 Femur sum of forces = 6.80kN 0.000

Test result U4 Score Total Test result U4 Score Total
Femur upper bending momenii§2.00Nm 1.000 1.000
Femur middle bending moment = 208.00Nrh.000
Femur lower bending moment = 245.00Nm1.000
Femur sum of forces = 4.89kN1.000 1.000 Femur sum of forces = 4.89kN 1.000
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Grid points that have not been tested will be awarded the vestdt from one of
the adjacent points. Given thatluand U3 have not been tested, both will be
awarded the result from the adjacent poir..Bymmetry will also be applied to ¢
grid points on the opposite side of the vehicle (U+1 to U+4).

U+4 U+3 U+2 U+l U0 U-1 U-2 U-3 U4
1000 0.0 0.0 0.0 0.740 0.0 0.0 0.0 1.000

The score for each individual grid point is then summed, this produces a scor
terms of the maximum achievable percentage ©09 =30.444%4
The final upper legfion score i30.44446 x 4.5= 1.370points

Grid points that have not been tested will be awarded the worst result from on
the adacentpoints. Given that k1 and U3 have not been tested, both will be
awarded the result from tlagljacent point k2. Symmetry will also be applied to g
grid points on the opposite side of thehicle (U+1 to U+4).

U+4 U+3 U+2 U+1 U0 U-1 U-2 U-3 U4
1000 00 00 0.0 0.114 0.0 0.0 0.0 1.000

The score for each individual grid point is then summed, this produces a scors
terms of themaximum achievable percentage2of149 =23.48%%
The final upper legform score 28.48%6 x 6 = 1.409points

i, TNCAP n =~ ( t'Q) TNCAP 3 Q
2.3.203.2£3" 2.3.2.3.2.30 £
W Wb
“"PrR Qx9™ 3 Yuoy U2y U4 Q un. td "R Qx9™ 3 Yuoy U2y U4 Q un. td
QU0 " _ QU0 n _
T 2 & = 5.206.k7NM0. 740 T p D2 = 281.40RMO
T M D2 = 342.60NMA. 114
T t D2 = 324.00RM®S8
T 2 & =5.26kN 0.740
Q U-2 " ) Q U-2 n )
T 2 & = 6.800.kOND0. 00O T p D2 = 395. 81 N M®MOOO
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1.3.2.4aPLI

Example:
For a vehicle that has lLimper test zongrid points and tests are performed to
points L1, L+3 & L+5 with the following results:

Femur

Test result L+1 Score Total

Max Femur Bending Moment = 400Nm 0.80800
Test result L+3 Score Total

Max Femur Bending Moment = 438Nm 0.04.040
Test result L+5 Score Total

Max Femur Bending Moment = 385Nm 1.00000

Knee & Tibia

Test result L+1 Score Total
Tibia Bending Moment 257Nm 1.000 1.000
MCL Elongation =20mm 1.000

Test result L+3 Score Total
Tibia Bending Moment 300Nm 0.444 0.444
MCL Elongation =29mm 0.600

1.3.2.4Legform

Example:
For a vehicle that has btid pointsand tests are performed to points L1, L+3 &
L+5 with the following results:

Test result L+1 Score Total

Tibia bending moment 280.00Nm  0.500  0.500

ACL or PCL elongation = 10.00mm Fail }0.000 0.500
MCL elongation =15.00mm 0.500

Test result L+3 Score Total

Tibia bendingnoment =320.00Nm  0.172  0.172

ACL or PCL elongation =9.50mm Pass }0.250 0.422

MCL elongation =20.50mm 0.250
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Test result L+5 Score Total
Tibia Bending Moment 225Nm 1.000
MCL Elongation =36mm 0.000 0.000

Grid points that have not been tested will be awarded the worst result from on
the adjacent points. Given that LO, L+2 & L+4 have not been tested, LO will be
awarded the score from IL+L+2 will be awarded the score from L+3 and L+4 w
be awarded the score from L+5. Symmetry will also be applied to the other sig
the vehicle.
Femur

L+ L+4 L+3 L+2 L+1 LO L1 L-2 L-3 L-4 L-5
1.000 0.040 0.040 0.040 0.8000.800 0.800 0.040 0.040 0.040 1.000

The score for each individual grid point is then summed, this produces a scor
terms of the maximum achievable percentage of 4.640/11 = 42.182%
The final Femur score is 42.182% x 4.3.898 points

Kneeltibia

L+5 L+4 L+3 L+2 L+1 LO L1 L-2 L-3 L-4 L-5
0.000 0.000 0.444 0.444 1.000 1.000 1.0000.444 0.444 0.000 0.000
The score for each individual grid point is then summed, this produces a scor

terms of the maximum achievable pamtage oft. 77611 =43.418%

The finalknee/tibiascore is43.418%6 x 9 = 3.908points

Test result L+5 Score Total
Tibia bending moment 840.00Nm  0.000  0.000
ACL or PCL elongatin = 10.00mm Falil 0.000 0.000

MCL elongation =19.00mm 0.000

Grid points that have not been tested will be awarded the worst result from on
the adjacent points. Given that LO, L+2 & L+4 have not been tested, LO will be
awarded the scerfrom L+1, L+2 will be awarded the score from L+3 and L+4 V|
be awarded the score from L+5. Symmetry will also be applied to the other sig
the vehicle.

L+5 L+4 L+3 L+2 L+1 LO L1 L-2 L-3 L-4 L-5
0.0 0.0 0.422 0.422 0.500 0.500 0.500 0.422P0.0 0.0
The score for each individual grid point is then summed, this produces a scory

terms of the maximum achievable percentage 08911 =28.9826

The finalupper legfornscore i28.98 26 x 6 = 1.739points
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2.3.2. 8.L2. 4 2.3.2..8 £
W W
“"PJrR Qx 1m’ 7 YLgL+BL+5 "R Qx 1M 3 YLYL+GL+5 Q un to
Q unu Tt
1
QL+1 n u
€1 D2 = 400NM. 800. 800
QL+ 3 n "
€1 D2 = 438NMm. 040. 040
QL+5 n "
€T D2 = 385Nm. 000. 00O
QL+1 " QL+1 " 7]
De =2 5N/m 0O00. 00O D2 =280NMO 0.500.500
MC Lo =2 Mhm .000O0 ACIHPCP = 10. 00mm 0.000
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MC Lo =15 mim0 0.500

=0.500
QL+3 n n QL+3 n "
MC Lo =2 0 .m3m0 0.250
=0.422
QL+5 n n
QL+5 n n
D2 =340NMO 0.000.000O0
D2 =2 2Nom 1.000 , <
ACIHPCEP = 10. 00m®@m 0.000
MC Lo =3 fim 0.000.000O0
MC Lo =19 .m@nO 0.000
=0.000
5 i , a p n 9 W T I Q unpOu LYPL+a L+
a p n 3 W T JQ nypOuv LYPL+@ L+ _ - , _ , )
. . , - , ) a P Y, " L+1wm AM3 LeL+3wm 173
a p Y, M L+1wm AMN3 LEL+3wm 11M3 , _ " -
. _ . - L+B8yL+5m AnM3 L+4R ¢ & MNM"HX 7 W
L+ayL+5m An3 L+4R ¢ € TM'HX 7 W ,

L+5 L+4L+3 +2L+1L0O0 L1 L-2 L-3 L4 L-5
1. O@MO 004.0004.00H60 800 0. ®0 ® 4®.0® @M. A0

B mfE LY MMNMMnmos 640/ 11 =
nt 42. 182%5 =ul. 898

—_—l

L+5L+4L+3L+2L+1LO0 L1 L-2 L-3 L4 L-5
L+5 L +3L + 2 LG 1L-1 L-2 L-3 L4 L-5

85




0.

000. 0000. 0404. 4414. 4010. 00 @ O 000. 0404. 4404. 4000. 00 O

B nt

LY mMMimMmu m 4.

77643 %1,

mt 43 . WEQ=3. 90 8

0.0

0.

0.

4 D2 402.2500.0500.05M.0402.24 D2 ® . O

n¥

LY MMOMUKmbd3.

Y #82=8 . % §

nt 28. EG=1. 7M3 9

86



3.2A anf aN
UN No. 175 Accw®lrePPatdiadn ECQmotrr ¢

IACPE)

01

UN R173® no1l
2. Definitions

TNCAPH =~ ( T7Q)

For the purposes of this Regulation:

2. 1. “Accelreorlatfioorn PRCeodna |

3.20.1

Error |3.20TA. 1 alNlf aN (Acceleration
detect misapplication of the accelerator control by the driverandtoq Er A €CPdB.). W vnf aYu af F
unintended acceleration. MmN |

2.3. "Common space" means an area on which two or more inforf3 . 2 0QA E2( Common dos.p KWy Yy HWwp M+ a
functions (e.g. symbol) may be gdiayed but not simultaneously. Y. y VNOE YTN E V|l
2.4. "Dry road affording good adhesion" means a road with a suff3 . 2 0z. 16. 3~ 210 (Dryafdaddi ng o
nominal Peak Braking Coefficient (PBC) that would permit: .rz 3R R.. (PBwp *t. Qi MN d
(a) A mean fully developed deceleration of at least ¥nals (&M =310 9%9e e _nNnXC) H
(b) The design maximum decelamt of the relevant vehicle; (231 R 1N =]
whichever is lower. W a"tol
2.5. "Sufficient nominal Peak Braking Coefficient (PBC)" means a|3 . 2 &t R. 4 R... (Sufficient n o
surface friction coefficient of: Coefficidng (®BC).) b
(a) 0.9, when measured using the American Society for Testin{ (1) > #21 DN (ASTM) -1IE91 136 " Yu
Materials (ASTM) of E1136d9 standardeference test tyre in accorda V 2 DN ASTM E-NP37CHAY W 6
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with ASTM Method E133719 at a speed of 40 mph; et Ho P 1 £ 019

(b) 1.017, when measured using either: 2V t. zZMC CA 1t 1. @l 7

(i) The American Society for Testing and Materials (ASTM) of F220 (A)°> m21 DN (ASTM) -ZF(2 49 3
standard reference test tyre in accordance with ASTM Metho87E19 " YuV a2 DN ASTM E-NP37CHAY
at a speed of 40 mph; or W 1 6t _ H P | H

(i) The ktest method specified in Appendix 2 to Annex 6 of BR 5 h JuxxtyT " RN RA'H 0
Regulation No. 13. 2. (K) caL

(c) The required value to permit the design maximum deceleration| (3) O VAR  J hT * RN ARA'H 0O~ 2..
relevant vehicle, when measured using thedt method in Appendi2 tqg (K) GA p 1 YA M2 M3IF NZHN3R K
Annex 13 of UN Regulation No. 13. ) € <"H 1]

2.6. "Selfcheck" means an integrated function that checks for a s|3 . 29521 . A( Selafcd)r Y13 w0WON W 1+ [€8)

failure on a continuous basis at least while the system is active. P N n f |

2.7. "Obstacle"” means either a vehicle, or a Ailedl structure or |3 . 2® . 1(.Ob s tha.grlRe jH M Hp WL
pedestrian.

2.8. “Automatic Transmission” 3.2031. (Aut omati c dirpms mi s sUjvo
require the use of a clutch control by the driver in order to shift | n | a Wi BY s hz. ¢ B y
(automatic transmissions include e.g. single gear transmig _ O yz = 0 | M y M L

continuously variable transmissions, ainsmissions with an automa|
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TNCAP

()

clutch).

2.9. "Mass of a vehicle in running order" means the mass of an u[3 . 2&Kprl ."Q MR™ ( Mas

s of a

vehido.l ez

vehicle with bodywork, including coolant, oils, at least 90 per cent of RT M R Yhzmf y HAy3w90M AY10Q
100 per cent of other liquids, driver (75 kg) but except used syatsols| N Z~ L Y7 % uyY Ry RUzu n ' |
spare wheel.
2.10. "Extreme outer edge" on either side of the vehicle, meansth¢3 . 2% . 1T (Extr eme do.ybtkel sk pe dg €)M
parallel to the median longitudinal plane of the vehicle and touchi| 4 X u Z G YoyO s 1. naont A
lateral outer edge, disregarding the projection: R ZMGC o

1 a9 o Y WL Mn |
(a) Oftyres near their point obatact with the ground, and of connecti (2) v VR oNT |
for tyre- pressure gauges; 3 |
(b) Of any antiskid devices mounted on the wheels; (4) G110 vy ¥ y R Y> B wi YL
(c) Of devices for indirect vision; B ¥w R yuywm YWwu CO 1

(d) Of side directiorindicator lamps, endutline marker lamps, front a
rear position lamps,gwking lamps, retroeflectors and sidenarker lamps

2.11. "Vehicle width" means the distance between the two vertical [3 .

2DR1. =(Vehi evlidd.trh)* 3. 29k 1IMNZE "~ X

defined in paragraph 2.10.

2.12. “Moving off” means start|3.

in A ]

2D1 E( Movi thg.pof f) OQuu

‘O RLY > H

rearward after releasing theakes.

NS
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2.13. “Maximum Creeping Speed” |3.2D21.P <(Maximum Cr ebepgiRn g FXp ¢
which the vehicle achieves on a horizontal surface with the pow¢ 1 @ Y 2 N yu# WYwy F H R EnN Q
engaged and operating at idle, and no acceleration or brakedemand R f "H 2N &¢Q A =]

2.13.1. “Cr e epi n otion witle thenpswertrdineengag3 . 2D3 8 ( Cr e @mn.ign g) 2N yu# WYL
and operating at idle, and no acceleration or brake demand, up F H R EMNQAT Y3 0 P <1 Q |
Maximum Creeping Speed.

2.14. "Reducing the effective demand of the accelerator control to)32 01 4 . F alnxi EYMe3 (Reducing
means where the resulting power/torque demand fromatieleratd d e mand of the acchl.g/iwtBr cwht
control is reduced to the equivalent of the driver removing any inpy 91 ¥ "2 E&a F a1 B n nYW
the accelerator control, irrespective of the actual input being given ( _ @Y T A ky Ty || vy £ all =
exclusive of power/torque demand not in connection with the re E w037 U W A F al 49A »r |
position of the acderator control, e.g. rollback prevention, asiall).

5. Specifications 3.207 2w

5.1. Performance Requirements 3.204 2.0

The following peformance requirements shall apply to a vehicle witlt . /i ~ E nva ©OR y- v € Kp 0
trailer coupled, with a mass between maximum mass and mass in f__I1 R™ Yoy N WINR |

order, and whose powertrain management system is properly operat

5.1.1. The ACPE shall be able to limit unintended acciterafthe vehicli3 . 20. 2. 1. BAORKE QR W vnf a
when an accelerator control misapplication by the driver has beend{+ Y Ya R 0t F_ D
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at least; 1 P G t. . >Yoy | OR N> G Yy
(@) When an obstacle exists in front of the vehicle when the di (2) p CO £t LYoy | "OR NLGY |
direction is selected to be forward, and
(b) When an obstacle exists behind thaigke when the driving directiq
is selected to be rearwards.
5.1.2. An accelerator control application 3.20.f2. 1 .aZlvnmp D F YuWw3wén 400M
resulting in continuous acceleration and having a velocity of atleast4 _ <y P 310 7 0AoP Yoy BF a3mw90
cent pessecond over a travel distance of at least 70 per cent of étheéénte| A € B " Y Wt 3. 20BA.MH F a vnl
distance of the accelerator control, and reaching a maximum positior|
accelerator control of at least 90 per cent with that velocity shall be re
as an accelerator control misapplication in the context of the pars:
5.1.1.
5.1.3. Notwithstanding paragraph 5.1.2., in the case of system3. 20. 2. 3. 20 .B2% 1& Y0 N I v ach
implement forcebased triggering of the ACPE, an accelerator control| ACPEY F a2eu 17 LF a vl
greater than the triggering threshold shall be considered as acc{ R "t R Y 1 L
control misapplication. The manufacturer shalktify the triggering
threshold to the satisfaction of the Type Approval Authority.
5.1.4. The ACPE shall control acceleration when the vehicleisaccel3. 20. 2. 10 RACBEAL PY T 1y OF 1
both from standstill and, as relevant, while creeping. af |
5.1.4.1 An ACPE intervention is not récgd when: 3.20.A1104. W Y ACPIBDY b
(&) there is an AEBS warning or intervention occurring; or (LUAEBSY HKOY4 VMY H]
(b) the vehicle speed is greater than 10 km/h. (2)R <€UL 1R m[ h
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5.1.4.2 If ACPE is not ready to perform an intervention 6 s aftertheinif3 . 20 . 2 AC.P&D R 2N 6n Lyd P HOYTI
of the vehicle powertrain, information of this statusligbeindicatedtoth 1 Y W wiQ n L = " "3N B
driver. This information shall exist until the system has been succe{ 2 f 42 @O0 ]
initialised.
5.1.5. The ACPE shall limit vehicle acceleration in order to preve;3 . 20 . 2.1 . 5t YACPEO B3 JUr . 3. 20.H
mitigate a collision with an obstacle located not more than 1.5 rorindf. ¥+ YYaR f WTAH BOR » CHLGIR
or behind the vehicle, in the vehicle path, at the time the trigg 0 Y J1 1.e5e I A d
conditions (as outlined in paragraph 5.1.2.) are achieved, provided:
(@) Vehicle external influences allow for the required acceler] (1) R T 6 P'H MNF AaYV d
inhibition, i.e.: (A)O X Oy koyz 0 2n 0|
(i) The road is flathorizontal and dry affording good adhesion; (B)L N & R 4 NMwdQAY, axM Y <19y
(i) The weather conditions do not affect the performance of the v % <Y
(e.g. no storm, not below 0°C);
(b) The vehicle state itself allows for the required acceleration inhif (2) R_AT Q 6 P'HF AaYW o
e.g.: (A) "+ "Q oyb 't 0 )
(i) The tyres are inraappropriate state and properly inflated; (B) viaill R 0 WY R <yVW y Juy
(i) The brakes if intended to be used are properly operational (€) ndri n
temperature, pads condition etc.); (D) OR 3 R YoyR N~ KO € uy¥kKe
(i) There is no severe uneven load distribution; Q nan |
(iv) No trailer is coupled to the motor vehicle and thass of the mot (E)R T N ) Wl
vehicle is between maximum mass and mass in running order condif B~ R VR HL aY/ ZOR WA
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(v The vehicle’s powertrain man:; Qn t ulopl
(vi) If the vehicle is equipped with relatches, trunk lids or tailgates, tf
are closed andatched in the normal conditions of vehicle operation.
(c) There are no external influences affecting the physical sg (3) 2Ny YV b
capabilities, i.e.: (A) ~Qff 031 1000Yoyx M e
() The ambient illumination conditions are at least 1000 Lux and th AYW " A" woVY - 4y A ¥
no extreme blinding of the sensoesq. direct blinding sunlightiighly B3 R U 1 (RCH)Q/ 0 QR YW
radarreflective environment); b 'HX M1 R 1T XmMud RCW
(i) The target vehicle is not extreme with regard to the Radar © R 2N €84 JUYW o y y
Section (RCS) or the shape/silhouette (e.g. below fifth percentile of R 1 vV Ewy
all M1 vehicles) (D) QR ax M |
(i) There are no sigicant weather conditions affecting the sen:
capabilities of the vehicle (e.g. heavy rain, dense fog, snow, dirt);
(iv) There are no overhead obstructions close to the vehicle;
(d) The situation is unambiguous, i.e.: 4 QY tYvY o
()The obstacle is stationary, upgiructed, clearly separated from of (A) t yna Y oy'Y "Hp GO B ZhQJU
objects in the driving direction; ]
(i) In the case of a vehicle obstacle, the centre line of the obst; (B)u tR NMNMQAtY nMMi  ..Booe R 1
located between two vertical longitudinal planes defining the extreme Tl AZF'  xi1Mn |
edge of the vehicle. Q)0 t NQRtY R N A St 1
(i) In the case of a wall obstacle, the overlap between wall and vel ee]
at least 1.0 m. (D)v tepWNQRt YP W Mi uR Mi I
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(iv) Inthe case of a pedestrian obstacle, the distance between the ce
of the pedestrian obstacle and the centre line of the vehicle is not mq
25 per cent bthe vehicle width.

(v) The direction of travel is straight with no curve, and the vehicle
turning at an intersection and following its lane.

(vi) The obstacle is a vehicle of category M1, or a il structure witl
a width of at least 2.0 m aralheight of at least 1.0 m or a silhouette
pedestrian that relates to a human being.

(vil) The obstacle is located at least 1.0m from the vehicle at the tis
triggering conditions (as outlined in paragraph 5.1.2.) are achieved,
(viii) The vehicleis travelling at or below its maximum creeping spee
the forward direction and at or below 4km/h in rearward direttion
3 This condition shall be reviewed by September 2032.

5.1.5.1 When conditions deviate from those listed above, the systel

not deactivate or unreasonably switch the control strategy. This s

demonstrated by the manufacturer in accordance with Annex 3 {
Regulation and, if deemed justified, may be followed by testing b,
Technical Service in conditions deviatingrfrahose listed above or thg
in paragraph 6. The rationale for and the results of this verification t
shall be appended to the test report.

5.1.6. ACPE performance

TNCAPH =~ ( T7Q)
A 11 R <A 25 %
E)p CO t° DYoyR &40 E u ZR
b
(F) +t M1 R ¥ TR o302 2. el =
Ul 68enN <A Y H W nepW |
(G) U > JUY 3. 20K y@1 ¥ .80
R Swl 6é |
(HHR  ..W 0 H9 v P < >YWu 4k m/ h p
| A—f— B ap g n n
TNCAP 4~ )
3.20.9. L. 501 "Hw 35MQAtT YN T/ H
Vi an L1 3 OR "V 3.20rMYyYHXK
O . MNMQitYod 0 o "Hw 3H3200N3
Jut PV ] M. Au Q 0 e
M]
3.20.2.4.6ACPE
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5.1.6.1. Acceleration from standstill 3.20. 3. A. BF
In the case that a collision is not preventie collision speed shallbel0 A ¢ nQnty 1 0O3.20. KR .MN1. 2
greater than 8 km/h higher than the vehicle speed at the point whJuu R 1 NR =8 m/[ h
triggering conditions specified in paragraph 5.1.2. are met.
In addition, the collision speed shall not be greater than 70 per cent|¢ =] 0T 8 oy0T~ AQtY A CPIBY
speed he vehicle would have had in the same position and under th¢/1 M R =A 70 %

circumstances but without any ACPE intervention.

5.1.6.1.1Low power to weight vehicles, In the case of vehiclesthatd3 . 20 . 29 1 .6 hwIMR

exceed 8 km/h without ACPE in the test scenarios but for whishee| /1 8k m/MR © M ACPYE _  9i ¥
reduction of 30 per cent cannot be achieved due to a low engine p( ) wmo A D230% - w0 MNQOQAtY = w 310
test mass ratio, the speed reduction shall be of at least 15 per cent. |L_15 %

5.1.6.2. Acceleration while creeping, 3.20.2p1. 6F

In the case a collision is not prevented, the ACPE shall retieceffiectivql A 9 NQAtT YACPEU HZMN> F a
demand of the accelerator control to zero at or before the point of co|l1X i EMas3z |

5.1.7. During any intervention, the vehicle acceleration shall continug3 . 2 0 .02u. Q497 YR F &3 ACPEYa] K4
limited by the ACPE. The intervention may be ended when the obst| KU /1 g Y'H WBM f 1+ 8B ALR i

no longer dedcted, or the driver has interrupted the function.
Manufacturer shall declare the ACPE continuation conditions t

technical service.

QeACPE §{ Ju
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5.1.8. The effectiveness of ACPE shall not be adversely affecf3. 20. 2. T1i 8 ACRB 'H M L1 3
magnetic or electrical fields. This shall bentbnstrated by fulfilling th R3__~ E oy R J h JuXxry TARQA
technical requirements and respecting the transitional provisions of| P 4V |
or later series of amendments to UN Regulation No. 10.
5.1.9. Conformity with the safety aspects of electronic control system|3 . 2 0. 2. 1 .RB . 20" B/ | aN N0 g N
be shown by memg the requirements of Annex 3. ]
5.1.10. The ACPE shall inform the driver of its intervention in accord3 . 2 0. 2. 1 W1 03ACPOE, 2. 4 2 Z 09|
with paragraph 5.4.2.
5.1.11. Interruption of ACPE by driver 3.20112.wnNnACPIBY
5.1.11.1. The ACPE shall provide a means for the driver to interry3 . 2 011. ACP E W weéMnoM ZKYMw| >
interventon. This interruption shall be started by any intentional af M Oy WE n T PNIM Pt~ O
which indicates that the driver has recognised the situation.
5.1.11.2. In the case of interruption by maintaining the accelerator 3 . 2 011.20.M. .... O =F alNlfFy/ n x=, Nf
application, there shall be no rapid increase oéksration. F
5.1.11.3. The fulfilment of these requirements shall be documentd3 . 2011.23. 1>~ EMN > »n p YoyOR )
demonstrated by the manufacturer to the Approval Authority durin 3 . 210 . ¥4 YWt i E ne wu, Ay L

inspection of the safety concept as part of the assessment to Annex
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5.1.12. The performance regements shall be verified using the
procedure as described in section 6.6.1. and 6.6.2.

5.2. Deactivation

5.2.1. Short term deactivation

When a vehicle is equipped with a means to manually deactivate the
the ACPE shall be automatically reinsihtat the initiation of any ng
engine start (or run cycle, as relevant). This requirement does no
when a new engine start (or run cycle, as relevant) is perfq
automatically, e.g., the operation of a stop/start system. A deact
warning shi be given at least at the time of deactivation.

5.2.2. Long term deactivation Notwithstanding paragraph 5.2.1., a ve
may be equipped with a long term deactivation means to ma
deactivate the ACPE, in that case, the system is not requireddmbtate

at the initiation of each engine start (or run cycle, as relevant). Howe\,

system shall provide information to the driver by either (a), (b) or (c):
(&) A constant optical warning signal shall inform the driver that the A
has been detivated. The yellow warning signal specified in parag
5.4.3. may be used for this purpose;

(b) The driver shall be periodically informed that the ACPE has
deactivated. In this case this information shall be given for a minim

10 seconds or uihdriver confirmation. This information shall be giver

TNCAPI ~ ( Q)
3.2012% .M1E vian 3. 306 B. 308"H tp
.
3.20.2.2
3.20.2.2.1
0OR X Hb ACPHmwe1 YACPE UL i
Y H Y 1T iy O s | WO
Y H Y T 1y ..o P11 a1~ EYW bz
mN M W]l 3wL M p vl
3.20.2.2.2
3.20.B2X 2¢tVYIR b¥XK X o W H
ACPYE) T "Qft VYN DecH i Y 'H
T +yN O [ W) N V(g)Y H MZC,
W w 09)
1D <] -Nvo i W ~ ACPB i
3.20. KR M4 23 Yy Kino'nsAj
(2) 1| W ~ ACPE LM QAT Y 0é ¥
nCIHH B w £t A> dl ! 01 [
Y 'H Y T 1% .5 Pt YW o#
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least either every 7 days or every 10 engine starts (or run cycles, as re
not counting when a new engine start (or run cycle, as relevant) is per
automatically, e.g. the operation afstop/start system. This informat
shall be distinct from the failure warning signal specified in parag
5.4.3,;

or
(c) If deactivation is only for one direction of operation (forwarg
rearwards), a constant optical warning shall be given whes
corresponding driving direction is selected for first time in the enging
cycle (or run cycle, as relevant). The letegm deactivation process si
be designed in such a way that deactivation shall not be possible w
than 2 deliberate acts.

5.2.3. Automatic deactivation

5.2.3.1. When the vehicle is equipped with a means to automg
deactivate the ACPE, for instance in situations such as carrying a
rack or towing a trailer, the following conditions shall apply as approf

5.2.3.1.1. The vehicle manufacturer shall provide a list of situation
corresponding criteria where the ACPE is automatically deactivated
technical service at the time of typpproval and it shall be annexed to

N M WY3weéefrpuwHexIi Y 'H Y
T 1y plo 3.20Rd4. 3 X "H
Dl

H

(3) ° A0 CN WC) Y> HL ¥+ YC|-MNwv

y 0 P CD Ui Y H Y.

T 1 oy NI 1opl W Nwo Z
nmAYTPLtGO Pt P | |

3.20.52. 2.3

3.20.0AR2.3x5b ACPHEm1 YW 0 S P

R |H

i ¢ ORMNQAtY V QN At Judb

3.202.

1. P L waon nNwow y

test report.

ACP:E

n
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5.2.3.1.2. Tie ACPE shall be automatically reactivated as soon &3 .

conditions that led to the automatic deactivation are not present anyi

5.2.3.1.3. A deactivation warning shall be given at least at the ti|3 .

deactivation unless a failure warning is givempasparagraph 5.3.3.

5.2.3.1.3.1. While an Automated Driving System is in control of the ve3 .

or an Advanced DriveAssistance System is in active mode (e.g. ALK
ACSF category A is active), the ACPE may be suspended or its ¢
strategies adapd without indication to the driver, as long as it rem
ensured that the vehicle provides at least the same acceleration sup
capabilities as the ACPE. The suspension of the ACPE or the 4
control strategies shall be documented and denaisdtr by th
manufacturer to the Approval Authority during the inspection of the g
concept as part of the assessment to Annex 3.

5.3. Failure detection / setheck

5.3.1. A failure warning shall be given to the driver when there is a fi3 .

in the ACPE that prevents the requirements of this Regulation being
The warning shall be as specified in paragraph 5.4.3.

5.3.1.1. It is not required to provide the driver with a failure warning §3 .

TNCAPI ~ ( Q)

20.2CR0 3. 3.2 NQANg| + YACPEsS
N

20.2.% . 3yAV33.20. 2101¥.3 V 310

M pl

20.2.025 3. IN 3£ 1 aR YHIJ W t N
YW HALKBACSFE At QR y U N1 YCmMm
=0 'R w3 ACPE Nf Aa 2tVYX
ACPHZ a O & W yNAOQAt P L ACPHE

HB n a YuOR 0
3.20.K YWt g E ne wu. AV L
3.20d 2. 357 A

20 .02ACGPEMd u 7z RA ~Ea Y W
p 4 Yyl T y 3.20H 4.3

20. 0 79 ACPE: Avin: YW wo Qn ¥

to indicate that the ACPE is temporarily not availabide,example due 1

W pd

y L
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inclement weather conditions.

5.3.2. There shall not be an appreciable time interval between each
self-check, and subsequently there shall not be a delay in illuminati
warning signal, in the case of an electrically deteeté&dilure. However,

the vehicle speed is greater than 10 km/h at the time a failure is deteg
warning signal may be suppressed until the next time the vehicle s|
below 10 km/h.

5.3.3. A failure warning shall also be given to the drivethie case of
detected nonelectrical failure condition (e.g. sensor blindness or s{
misalignment) unless a deactivation warning is given as per pari
5.2.3.1.3.

5.4. Warning signals

5.4.1. General

5.4.1.1. The optical warning signals shall\vigble even by daylight; th
satisfactory condition of the signals must be easily verifiable by the

from the driver's seat.

5.4.1.2. Each ACPE optical warning signal shall be activated either

the engine start (or run, as relevant) switchuisi¢d to the "on" (rur

3.20.0X. 3. 24 AtYél ACPHESA A N
XY [ YoyL M ¥y - XD Al "R O
4 & M1 < 0 1RmKKh ¥ K "3t
R =193 1R m/WH |
3.20.2.39yBHV3.20.2.2uB0 1.8 &
4 QR YW yi H a yY X W
p d y L

3.20.y2. 4

3.20.2.4.1

3.20.2.4y1.106un K Yu 0 Y
K L T 1Y B K M B ]
3.20.8CACPHE2 V 0 Y H Y
7 1y Sho yhB YHiH 3 CYIOOhoMW vh
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position or when the engine start (or run, as relevant) switchisinap| uhstyar tyh8 N YOR Wi aB Y @wOo
between the "on" (run) and "start" position that is designated b N ¥ Yy 1 L1 ¢N nouQn'E y BTl
manufacturer as a check position (initial system (peag). Thig ¥ L
requirement daenot apply to warning signals shown in a common sp
5.4.2. Intervention warning signal 3.20.KCH. 4. 2
An intervention warning shall be given by an optical signal. In additi Ovu pHOY Yyl ntmyY T yB5O0¢cCM 20
haptic or acoustic signal shall be provided to the driver, unless such g/u 2NR N YW d R yy wruVY W
is alrealy being provided by another vehicle system comprising an (_ W € 4 H 1 L © y Kt n- i L
detection capability (e.g. parking distance warning). The optical wg, Wy yn 'Y OR WY u 0 weM]
signal may be the flashing of the failure warning signal. A description
warning indication presented to thever shall be provided by the vehi
manufacturer at the time of typapproval and recorded in the test repd
5.4.3. Failure warning signal 3.204d2. 4.3
The failure warning shall be given by a constant yellow optical signalZ y OCM | -MNM 271 el

5.5. Provisions for the Periodic Tetbal Inspection

5.5.1. At a Periodic Technical Inspection, it shall be possible to confi
correct operational status of the ACPE by a visible observation of the
warning signal st a@N"s.arFdb |l dmowi

failure waning signal shall remain illuminated if any failure was presq

(@ T oY

é

mBA)
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the end of the previous engine start (or run, as relevant) cycle, unlg
failure is detected to be no longer present.

In the case of the failure warning signal being in a commonesyihg
common space must be observed to be functional prior to the failure W
signal status check.

5.5.2. At the time of type approval, the means to protect against {3 . 2 00. 2. 5 YOR "H noTAd y W
unauthorised modification of the operation of the failure warning § _ 0 a i1 BAwo L

chose by the manufacturer shall be confidentially outlined.

Alternatively, this protection requirement is fulfiled when a secon W+ " YOnu AACPAE WO N~ we Kinn Y ¢
means of checking the correct operational status of the ACPE isaval _R"1 ' ~ EL

6. Test procedure 320. 3

6.1. Test surface anenvironment conditions 3. 201 304U Ju

6.1.1.  The test shall be performed on a flat, dry, concrete or asphg3 . 2.01..31 V] Yy X OoyX 0 ... N 'HYR
affording good adhesion. g ]

6.1.2. The test surface has a consistent slope between level an(3 . 2.01..32®Y z ¢ MNj «YZ KOk 1% |
cent.

6.1.3. The ambient temperature shall be betweendi@ 45°C. 3.201..33 - KU %03 45N |
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6.1.4. The horizontal visibility range shall allow the target to
observed throughout the test.

6.1.5. The tests shall be performed when there is no wind liable to
the results.

6.1.6. Natural ambient illumination must be homogeneoushe tes
area and in excess of 1000 lux. It should be ensured that testing
performed whilst driving towards, or away from the sun at a low angl

6.1.7. At the request of the manufacturer and with the agreement
Technical Service tests mée conducted under deviating test condit
(suboptimal conditions, e.g. on a not dry surface; below the spe
minimum ambient temperature), whilst the performance requiremer
still to be met.

6.2. Instrumentation

6.2.1. The speed of the vehe&lshall be measured with an accurag
+/- 0.1 km/h.

6.2.2.  The position of the vehicle shall be measured with an accur
+/- 0.03 m.

3. 2.0LIBHKOS Kvi 0 o Ma 3 L

3.201..35 0M N QNQAt PrPl

3. 201.36 z dnNs Yoy o 1000l
’ 0 'H P 1 YWD/l V9P B |

3. 200LVRH " " Eoy A LY 4 “"EbX |

1 YKO it || YNHNVQAY. 0O O
<00 ¢ 9" Ey

3. 202 3

3.202R30M < W+40.1 Rm/h P L

3. 2.02R3 M* W+/0. 0B me< P L
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6.2.3. The accelerator control force (if applicable) shall be mea(3 . 2.02.33 a2yVv Qniy wW+/1 N = P
with an accuracy of +/1 N. L
6.2.4. The acelerator control position shall be measured with3 . 2.02.83 as W+4/1 % = P L Wi
accuracy of +/1%. Alternatively, at the choice of the manufacturer.| V__ R T n Y KOR =7 B al
measurement may be taken from 1
6.2.5. Measurements shall be recorded at a frequency of atle@$izl3 . 2.0253 W30 100 MHz P !
6.3. Test Vehicle 3. 303 R
6.3.1. PreTest Conditioning 3. 303. 1>
If requested by the vehicle manufacturer: "R " Eo
(a) The vehicle can be driven a maximum of 100 km on amixtureof|(1) / R Kuz Z~ § U n | d
and rural roads with other traffic and roadside furniture to initialis 3. P 100t WOo N |
sensoisystem. 2 R 0 > K R M w RN b
(b) The vehicle can undergo a sequence of brake activations in 0 L
ensure the service brake system is bedded in prior to the test.
Details of the preéest condition strategy requested by the ve noy OR THEN > R
manufacturer shall be identified and recatdie the vehicle type approyn Jull M|
documentation.
6.3.2. Prior to any testing, it shall be ensured that the ACPE is switc|3 . 3.03.0 R Mn>Y ' ACPBW 3 u W
and ready to function.During the conduct of the test the technical § W] U P Y ) 3 N ds
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need to ensure that the boundary conditions of the AGBHElefined byth T YW _ : ¢ "Hvy n 1 N v OvzZu > O
manufacturer with regard to the detection of the test target aretakel N_u 6 Y ' "Hv i N K3 n + W "Hvwmne
account (e.g. avoid blocking of a sonar system used, ensure that 4 W 560 ¥Y ' ACPE ' Ju R T HR ]

system used can properly identify the pedestrian test target used as {
by makng it fully visible to the camera system before testing, etc.)

6.3.3.Test mass 3. 303. 3

The vehicle shall be tested: R W tQn p [09]

(a) At the minimum mass (mass in running order with an additional{(l) _ 0 H YXp Q@ NR F 1 € 128y
of maximum125 kg); vl

(b) If this is deemed justified, the technical serviceyrest at any oth((2) t nanty KO 33 6 € " I
mass up to the technically permissible maximum laden mass as def A L CT ) O/ N P JUL
the manufacturer. No alteration shall be made once the test proced J BJ

begun.

6.4. Test Targets 3. 304 3

6.4.1. The target used for the vehicle detection tests shall tegula3 . 3.04. 1 n3 £tC € M N M1 Hod

alternatively a "soft target" representative of a passenger vehicle in tg SO 1¥B22W1&E O 132062 MMM ACPA

h R
high-volume series production passenger car of Category M RY'H' ®4 RMh n3% AYoyVR i Y Z 1§
la) p |
L

its identification characteristics applicable to the sensor system of the N
under test according teither 1ISO 19204.:2018 or ISO 19208:2021 4
the choice of the manufacturer.
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6.4.2. The targets used for the pedestrian detection tests shall be|3 . 3.04.n 2p W N3 Y + 0 B oyb
articulated "soft target” in its resting position with the articulation | nm™ h N3 AYuV 1 SO 12®22®B180V 4
switched off and be pgesentative of the human attributes applicable t ACPIH N AW ]

sensor system of the ACPE under test according to ISO 182068.

6.5. Offset of vehicle and target 3. 3.0R 3 1

6.5.1. The reference point for the location of the vehicle shall bjl3 . 3.05.R 18 M 3 t Lp " R Mi ol LY

most rearward point onéhcentreline of the vehicle when goingrearwg Wiy, > p 1+ R M > ]
and the most forward point of threhicle when going forwards.

6.5.2. The lateral offset between the centreline of the vehicle targ(3 . 3.05.I08 R 3 Mi uR Mi n A HOU
the centreline of the vehicle shall be between 0.0 m and thendést( 0 .e0e Wy R Tl T A n |
extreme outer edge of the vehicle.

6.5.3. The lateral offset between the centre line of the pedel3 . 3.05.108 p W M uR Mi n A n
obstacle and the centre line of the vehicle is not more than 25 per cerl R =A 25%

vehicle width.

6.5.4. The orientation of the pedestrian tarigeto be determined by t|3 . 3.05p W3 N&® ...0 f ]

technical service.

6.5.5. The orientation of the vehicle target shall be 0° or 3. 2 05.R 55 MN&8 wun | SO 132DBIF1+P <=0

respectively as defined in 1ISO 1928021, chosen by the techni <H 188Yu O P L
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service.

6.6. Test procedures

The test procedures shall be performed botla forward and rearwa
direction and at least with the ACPE interventions triggered at 1.0 m
m tolerance) and 1.5 mQ(1 m tolerance) distance from the target pos
(as detailed in Table 1).

Table 1 Test conditions

( )

6.6.1. Test pocedure for a stationary vehicle

6.6.1.1. Each test condition according to Table 1 shall be tested wit
without the presence of the target. For tests without a target the ACH
be deactivated if necessary, and may be combined where feasible.

6.6.1.2. The procedure for each test with a stationary {cr@eping
vehicle shall be as follows:

(&) Position the vehicle at a distance to the relevant target or
measurement point as defined in Table 1.

(b) Hold the vehicle stationary and select theresponding drivin
direction.

Ll G Y3wL ACPIBY

3 B

] +0edyu 1 .e5e¥YA

] -0.eleyan

WG "HY v,

. 306.. 1.60CMé ¢ JuYO X 3 Wy 3
v 3 N ~pY. g
oy Kp1 K Pl
R Y py pPNéecg A ¢
B 3CM OCHF M T H -
u p GO |
aYlL = auoM n"

(c) Accelerate the vehicle, whilst maintaining the steering control i
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neutral position, by operating the accelerator control in order to achig 3. 20 K2 y1. 2

relevant triggering conditions (as outlined in paragraph 5.1.2.) doéthg (4) 0 Y V Qn y HL T = n <=1
vehicle reaches a speed of 0.5 km/h.

(d) Record the speed at the collision point (if applicable) or the sp
the respective speed measurement point.

6.6.2. Test procedure for a creeping vehicle 3. 306.. 2P R 1 t

6.6.2.1. Each test condition according to Tablshall be tested oncew|3 . 3.06.. 2 . @G Mé C JLY V 'H n O u
a starting point and a profile of the accelerator control application sq £ a |FF PCl L O uf a lFf

at the discretion of the Technical Service. The starting point an W Qf Jut > JUY, 3. 202 y1 . P2
accelerator control application profile shall be selected such thj (1) 0> GC3 N P =]

triggering condition (as outlined in paragraph 5.1.2.) is achievedasclf (2) VL GO M4k nj/ h

(@) The maximum creeping speed in the forward direction, . W... =0'HoD sYu 9 "N WNACPEBYM
(b) 4km/h in the rearward direction, Ju AEBSY HKOY |

As reasonably practical whilst remaining at or below that speef
avoiding any AEBS waiing or intervention which results in an AC
intervention not occurring.

6.6.2.2. The procedure for each test with a creeping vehicle shall3 . 3.062 20.W P R PMéc A 1 T "HYy b
follows: (2) R ¢B0O 3. 306.f26M o 1

(a) Position the vehicle at the selected starting point as determir(2) R =0 u p GO |

paragraph 6.6.2.1. 3 O RN WvVR O pPl

(b) Hold the vehicle stationary and select the corresponding d{(4) _ W F aWoR BB V &CNO 3 T 27
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direction. JUY 3. 20.H2 w1 . 2
(c) Release the braking system so that the vehicle starts creeping. [(5) U a g N YR "t R n- E
(d) Operate the accelerator control in order achieve the relevg b4  3.20.2.1p8 |

triggering conditions (as outlined in paragr&ph.2.) at the point the vehi
has reached the distance to target according to Table 1.

(e) In the case a collision is not prevented the manufacturer
demonstrate to the satisfaction of the technical service that the inter
complies with theequirements of paragraph 5.1.6.2.

6.7. If this is deemed justified, the Technical Service may additionall]3 . 30°. + nQnty K 1w 3. 20.
in any test condition within the conditions specified in paragraph 5.1 /L Jut Y H " NF a | f 1
test alternative accelerator control application profiles.

Annex 3 Special requirements to be applied to the safety aspg3 . 20l. aN N g/ . ~ E

electronic control systems

1. General 3. 20V

This annex defines thepecial requirements for documentation, {A KOR " 'y Y 1 @¢L"TE UuA
strategy and verification with respect to the safety aspects of Cqu , n | R aN g din0n/u wyd L
Electronic Vehicle Control Systems (paragraph 2.4. below) as far §_,, " E]

Regulation is concerned.

This annex shall also apply to safeiated functions identified in tH'l ~ E X mu A n . e 'H | N

Regulation which are controlled by electronic system(s) (paragraph43 . 20203771 F |
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far as this Regulation is concerned.

This annex does not specify the performance criteria for "The Syste
covers the methodology appli¢al the design process and the informg
which must be disclosed to the Technical Service, for type ap]
purposes.

This information shall show that "The System" respects, undefauirand
fault conditions, all the appropriate performance requirgsnspecifie
elsewhere in this Regulation and that it is designed to operate in suc
that it does not induce safety critical risks.

2. Definitions

For the purposes of this annex,
2.1. The System" means an electronic control system or complerogiie
control system that provides or forms part of the contemismission of
function to which this Regulation applies. This also includes any
system covered in the scope of this Regulation, as well as transmissig
to or from other systenthat are outside the scope of this Regulation
acts on a function to which this Regulation applies.”

2.2. "Safety Concept" is a description of the measures designed ir

system, for example within the electronic units, so as to address

1" E&az N (The JIMmsten) t En
X0 M nMNCAyuH Mn L

1 yN o d pyd " A BZh 'HX
ng " EYuZz n w an i nnvy |

3.202

3.20N. X The shy.g€em)aN H n | aN
YZ WH 2 #AuLvA f M un a LN XB
z JuY 0 A 7 Nz- N YWuWinouA i f
Mn ‘Hr A i nz- N |

3.202.0% E(Safetyb.cenceptN) MA |Y
W I a asYvN Bf agw— 4 urd "Qf,
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integrity and thereby ensure safe operation under fault anefand
conditions, including in the event of an electrical failure. The possibil
a fall- back to partial operation or even to a baghk system for vital vehic
functions may be a part tie safety concept.

2.3. "Electronic Control System" means a combination of units, des3 .

to cooperate in the production of the stated vehicle control functig
electronic data processing. Such systems, often controlled by softwz
built from discrete functional components such as sensors, electronic
units and actuators and connected by transmission links. They may
mechanical, electrpneumatic or electrbydraulic elements.

2.4. "Complex Electronic Vehicle Control 3.

Systems" are tise electronic control systems in which a function contr
by an electronic system or the driver may be oxidden by a higher lev|
electronic control system/function. A function which is oveidder
becomes part of the complex system, as well ag awerriding
system/function within the scope of this Regulation. The transmissiof
to and from overriding systems/function outside of the scope o
Regulation shall also be included.

2.5. "Higher-Level Electronic Control" systems/functions anede whicl3 .

employ additional processing and/or sensing provisions to modify v
behaviour by commanding variations in the function(s) of the ve

Yyhz I N x4 + yb 0 QAT L G Wg
A= HXGCM nN =R f YbPy 78 EA G|
202.03 aN (Electroni cdcegnktral
Y O 1n N w R ARur P al N O
a¥Y N  Af a/lW._ "~ y I a auWw Y
oyZalJu O LX Bz ny 5 nH
nalJul
202. 40 IR aN (Complex electr
systde. €U0 I N H ""H all I aN f Y
h K N I aN f KY4~a' ] a' Af D2tn
AN AC unVYWwuyA i BN a" N
it 3 mva'1 A n NN £ 7 X' |
202. 585 1| a( Hi glheewel EI|l e c tNr drnida
r N1 u /H ChYULR aN f o P Y W
R p Pt O M N(Sensed ciYr6c un
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control system. This allows complex systems to automatically changl ., NN VZ J <= B Z3% |
objectives with a priority wich depends on the sensed circumstances

2.6. "Units" are the smallest divisions of system components whichy3 . 2 0 2 .af Undy.t pA *'H N JuU(_ Co mp dIn &t
considered in this annex, since these combinations of components . aYw u Ju £t CH nyuné'H M L
treated as single entities for purposes of identification, aisalgs
replacement.

2.7. "Transmission links" are the means used for #otemecting3 . 202 . 7 (Transmi sds.igofinO Bl i nks) a
distributed units for the purpose of conveying signals, operating dat§ JUY W - yw H W L€ ~pYl £t 6
energy supply. This equipment is generally electrical but may, insom n Y Z KX Gt nyd nH N

be mechanical, gumatic or hydraulic.

2.8. "Range of control" refers to an output variable and defines the|3 . 202 .a8 =( Range abf.rcamtr ¥ N K

over which the system is likely to exercise control. P n <l
2.9. "Boundary of functional operation" defines the boundaries 03 . 202 . i W (Boundary of f dAGt @
external physical limits within wbh the system is able to maintain conf Yall Y N 0 B = a]j

2.10.  "Safety Related Function" means a function of "The System3 . 202 .40 f (Safety r ed.ajheNd AfM nBc
is capable of changing the dynamic behaviour of the vehicle. "The Sy _ R prNf |AN RKz P UG 7T ¥
may be capable of performing more than one safety related function] M 2|

3. Documentation 3.20m3/L W
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3.1. Requirements 3.203.E1

The manufacturer shall provide a documentation package whichR i wWSGnJuw YAN AN Ay R Z~
access to the basic design of "The System" and the means by whiN _'H’ a p Nncil R " 0 mJuM YAN R
linked to other vehicle systems or by which it directly controls ofll u i EL wnlJu T ooy L N "H u 0

i
varialdes. The function(s) of "The System" and the safety concept, §_ U 1 "HA A 3
down by the manufacturer, shall be explained. Documentation shall b
yet provide evidence that the design and development has had the by
expertise from all the system fisldwhich are involved. For periog
technical inspections, the documentation shall describe howeutten
operational status of "The System" can be checked.

The Technical Service shall assess the documentation package to sl KT nJuw vy hN Ao

"The System"™:

(a) Is desgned to operate, under ndault and fault conditions, in such(1) T 4 uyd 9 n W ontvYn i ognM o
way that it does not induce safety critical risks;

(b) Respects, under ndault and fault conditions, all the appropri(2) . GOt~ 1 4 ud Q@ + ¥ A Zh ¢"Hx
performance requirements specified elsewhere in this Regulatidn; an ng "~ Eju

(c) Was developed according to the development process/method d(3) V. R " HQweNvYy x [E P 1

by the manufacturer.

3.1.1.Documentation shall be made available in two parts: 3.20371nvlL ByZ wnd

(@) The formal documentation package for the approval, containir/(1) NANNJWYHg 3. 240.°Bw N 3. 203 M8 A
material listed in paragraph Bwith the exception of that of paragra N O 1 w C Lutnju O 0
3.4.4.) which shall be supplied to the Technical Service at the ti 3.204 tn_Ai ) ’ nGnJu | ¢
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submission of the type approval application. This documentation pg
shall be used by the Technical Service as the basic reference
verification process set out in paragraph 4. of this annex. The Teg
Service shall ensure that this documentation package remains avail
a period determined in agreement with the Appréwghority. This periof
shall be at least 10 years counfeain the time when production of {
vehicle is definitely discontinued.

(b) Additional material and analysis data of paragraph 3.4.4. which s
retained by the manufacturer, but made open for inspection at the |
type approval. The manufactuighall ensure that this material and ana
data remains available for a period of 10 years counted from the timg
production of the vehicle is definitely discontinued.”

3.2. Description of the functions of "The System"

A description shall be proged which gives a simple explanation of alll
control functions of "The System" and the methods employed to achig
objectives, including a statement of the mechanism(s) by which cor
exercised.

Any described function that can be ovelden #$all be identified and

further description of t he <c¢hidg

provided.

TNCAPI ~ ( Q)
o1 Y | OR us AW Sy T
(2 3.203MN4F4Nuwmnt YR TN NY
0 M "OC LR i " Nu
né | con Y | OR uyn AW 310
’X"[I
3.20N. 2 Y0 Ju
WS¢ G 'YnmJuY ~ AN R'HX af unw 3
ANCAYHy ar PN a Y]
K a'nf oyB CGE Y W "HB N AA
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3.2.1.A list of all input and sensed variables shall be provided af3 . 203 . 2wWwHXY 9 Youk uUw L
working range of these defined.
3.2.2.A list of all output variables whicarecontrolled by "The Systen3 . 203 . 2 wWON "H aN'™HX p Y u ON
shall be provided and an indication given, in each case, of wheth aHOZ" R N all Yl & nm a o
control is direct or via another vehicle system. The range of c{ Y3 . 20 9,. 8
(paragraph 2.8.) exercised on each such variable shall be defined.
3.2.3. Limits defining the boundaries of functional operation (parag3 . 203 . 2 Y3 WON A Nf AW Y3.202T
2.9.) shall be stated where appropriate to system performance. *11]
3.3. System layout and schematics 3.203N. 3 Uy
3.3.1. Inventory of components. 3.203. 3Jul
A list shall be provided, collating all the units of "The Sgsteand weG Y I aN "Hx a( UnYigt )Y'H a
mentioning the other vehicle systems which are needed to achigf MZ~ R N |
control function in question.
An outline schematic showing these units in combination, shall be prq WCG'HX a nm "~y Y'Y y B
with both the equipment distribution and the interconnections made ¢__|
3.3.2.  Functions of the units 3.203.8d¢f2 Yunulu
The function of each unit of "The System" shall be outlined and the g ] I aN alf Yu y 2Z° aHZ” R N
linking it with other units or with other vehicle systems shall be shown (Ol M- J"nJuKt X VNG (Bl ock 'H

11t




UN R173® no1l TNCAPH =~ ( T7Q)
may be provided by a labelled block diagram or other schematic, @Z~ ¥ YHO! 1t oYL
description aided by such a diagram.
3.3.3. Interconnections 3.2038B3. 3
Interconnections within "The System" shall gfewn by a circuit diagraN__ B n o Y W ®y] o H
for the electric transmission links, by a piping diagram for pneuma__I1 Y W QY | w7 Ayl X &
hydraulic transmission equipment and by agdified diagrammatic layoly 9HOZ~ N p N L
for mechanical linkages. The transmission links both to and from
systems shall also be shown
3.3.4.Signal flow, operating data and priorities 3.203-3 x4y W N qJ ¢
There shall be a clear correspondence between these transmission|__a Tl - ~_H W N &€1Y L — J]
the signals and/or operating data carried between units. Prioritiesof | _* 1 _ H W NX A T Ng H 4”7 Y
and/or operating data on multiplexed data paths shall be stated wlY _ Ll (Mul ti pl expeld- daj & |pat
priority may be an issue affecting performance or safety as far &
Regulation is concerned.
3.3.5.1dentification of units 3.203.8.5
Each unit shall be clearly and unambiguously identifiable (e.g. by mi a oy'Y YW o O nm vy B A
for hardware and marking or software output for software conte{l1 y 'H RyYYWw W mJu M7 L
provide corresponding hardware and documentation association.
Where functions are comied within a single unit or indeed within a sirft u U0 YW GO INMPNOYyLG N ¢ aH ¢
computer, but shown in multiple blocks in the block diagram for clarit) B F 7Y vin ¢ n yl R i Ov

11€
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ease of explanation, only a single hardware identification marking sh 'l 7 W "H 31 T mJue " |
used. The manufacturer shall, by the use of thistiiteation, affirm tha
the equipment supplied conforms to the corresponding document.

3.3.5.1.The identification defines the hardware and software version3 . 203 . 3a50 [ p L MN"QA Y oy nMB YW

where the latter changes such as to alter the function of the unitas fa] _ B allA T f ¥WX B M1 a n}]
Regulationis concerned, this identification shall also be changed.

3.4. Safety concept of the manufacturer 3.20R.4°N g0 E 'YnlJu

3.4.1. The Manufacturer shall provide a statement which affrmsth|3 . 203 R4 . 1 W 'YmJuY '+t BN 3A'H M

strategy chosen to achieve "The System" objectives will not, unddant Yor d ntn AR N g W
conditions, prejudice the safe operation of the vehicle.

3.4.2. In respect of software employed in "The System", the o(3. 240..3 . 4 vB O N B I Y Y n ~ | Yu
architecture shall be explained and the design methods and toolsus _ " p "Hin N CA Uz|R " opy YnJuWw YO
be identified. The manufacturer shall show evidence of tremsiy whicl. __ U 91 'H & N nCcHAl

they determined the realisation of the system logic, during the desi{
development process.

3.4.3. The Manufacturer shall provide the Technical Service wif3 . 203 R4 . 3 | YN BO M | ay a

explanation of the design provisions built into "The System" so | # U - 4K P g pPpJ N 4 ) a W t o
generatesafe operation under fault conditions. Possible design prov

for failure in "The System" are for example:
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TNCAP

()

(a) Fall-back to operation using a partial system.
(b) Changeover to a separate baclp system.
(c) Removal of the high level function.

In case of a failure, the driver shall be warned for example by warning
or message display. When the system is not deactivated by the driy
by turning the ignition (run) switch to "off", or by switching off t
particular function if a special swwh is provided for that purpose, |
warning shall be present as long as the fault condition persists.

3.4.3.1. If the chosen provision selects a partial performance mo
operation under certain fault conditions, then these conditions shall bg
and the resulting limits of effectiveness defined.

3.4.3.2. Ifthe chosen provision selects a second (hgokmeans to reali
the vehicle control system objective, the principles of the chawngy
mechanism, the logic and level of redundancy andtanly in backup
checking features shall be explained and the resulting limits of-uya
effectiveness defined.

3.4.3.3. If the chosen provision selects the removal of the Higher
Function, all the corresponding output control signals associatedivig
function shall be inhibited, and in such a manner as to limit the tran

(1) vi wnN W i

a( Fdlald k)

2 B (Chaomwe&r H nN |

(3) aN /|
nd v/ e YW b H V w ayl
N 1 O YW o %/ YH OH wz
FoN ¢f yy 1~ d A= YV
y ]
3.203.4.60u’ Atvia uf W o nvY/
Y ud Au*®z NnNNi YL

disturbance.

3.203.4.686.2N W R aN 3AY/ YZ
B alA vy VX <=(Level of médand
n Af Yu'®zZ M0 aN i YL
3.203.4.8. 3 aN Y/ Aa’HX F
T U N p a—- YWwWulYaZ O (Tr an

di stufgbance)
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3.4.4.The documentation shall be supported, by an analysis which §
in overall terms, how the system will behave on the occurrence (
individual hazad or fault which will have a bearing on vehicle con
performance or safety.

The chosen analytical approach(es) shall be established and maintg
the Manufacturer and shall be made open for inspection by the Te
Service at the time of thepg approval.

The Technical Service shall perform an assessment of the applicatio
analytical approach(es). The audit shall include:

(a) Inspection of the safety approach at the concept (vehicle) leve
confirmation that it includes consideratiof interactions with other vehig
systems. This approach shall be based on a Hazard / Risk 3
appropriate to system safety.

(b) Inspection of the safety approach at the system level. This ap
shall be based on a Failure Mode and Effect AmalfdVIEA), a Fault Tre
Analysis (FTA) or any similar process appropriate to system safety.
(c) Inspection of the validation plans and results. This validation sha
for example, Hardware in the Loop (HIL) testing, vehicle—road
operational testingyr any means appropriate for validation.

The assessment shall consist of checks of hazards and faults chosg

Techni cal Service to establish

TNCAPI ~ ( Q)
3.203. &Hnd NWEL nJuY "pY nJu YR
R aff H AN 4Yv Hd p + N MNOpt]
"H NMué CA OR "0 u =Yoy U M O
C L
Kné¢ CAL A" BA Bz
(1) _EYR ¥ N nGHA aAYHhz Z"R N @ N
B P L 1 CA ON . N. M wnél
(2) N N JCHA AY1TGCGRAKV 4i nu né
(FMBA) uné(FTHWI nayo aN g0
R L
(3) L Q aAY! Vii ( HI L)y
R 0 P WA 'H o M CHAlL
1 K pz0 "H n. u AY W R i
g4 EN YK y . oy £t oyb uyod|l
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safety concept is understandable, logical and that the vahdalams ar
suitable and have been completed.
The Technical Service may perform or may require to perform te K PHK"E P 3. 2004 W nfq El
specified in paragraph 4. to verify the safety concept.
3.4.4.1. This documentation shall itemize the parameters beingmon3 . 203 . n A . 1w'H M YoyV 3. 240..3 'H4 . |
and shallset out, for each fault condition of the type defined in para¢ £ n Nwn, 4 nYwnp Tu/H v B/ Al
3.4.4. of this annex, the warning signal to be given to the driver an¢ ¥ 1 e L
service/technical inspection personnel.
3.4.4.2. This documentation shall describe the measuresinplacew®3 . 203 . Wn /A. 2 "H an |fYyw AN ANA{ &
the "The System" does not prejudice the safe operation of the vehicl QN YW bdMy <y3 -9y Wy W(lce pf
the performance of "The System" is affected by environmental cond 1Y J1 AR N g W|
e.g. climatic, temperature, dust ingress, water ingress, ice packing.
4. Verification and test 3.204 y
4.1. Thefunctional operation of "The System", as laid out in the docun3 . 2 0 N. T f WY V3.203EN0T n/uBAY p
required in paragraph 3., shall be tested as follows: tw JU 00)
4.1.1. Verification of the function of "The System" 3. 204N21f 11
The Technical Service shall verify "The System" underfaaitt condition; i 4 QRtY O R " HQ weNp.
by tesing a number of selected functions from those declared h3 . 2 0 MC2 TI+f N |

12C
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manufacturer in paragraph 3.2. above.
For complex electronic systems, these tests shall include scenarios\| U n I N ~pY hbzCQuwr anra" n 1
a declared function is overridden.
4.1.2. Verification of the safety concept paragraph 3.4. 3.204N1.94 EYV3.2080MN4
The reaction of "The System" shall be checked under the influeng O n Mnm p- 6 aH a Juy asB
failure in any individual unit by applying corresponding output signgd Y @ AN 0vn?d 4 as nd 1 My
electrical units or mechanical elements in order to simulate the eff¢ | Sw0S Y ap P AY ] Ah N
internal faults \ithin the unit. The Technical Service shall conduct| hH ¢ 9 a MW Myi Ny |
check for at least one individual unit, but shall not check the reaction g
System" to multiple simultaneous failures of individual units.
The Technical Service shall verify that these testhide aspects that m ubz K R K Auvin’ Yw H
have an impact on vehicle controllability and user information (1 1y 2 M L
aspects).”
4.1.2.1. The verification results shall correspond with the docum¢3 . 204 . 1722 . 1 =T QY R "H W
summary of the failure analysis, to a level of overall effect such th| I 4 wnénuH QY W nq Eu Wd 1l
safetyconcept and execution are confirmed as being adequate.
5. Reporting by Technical Service 3.205 n w
Reporting of the assessment by the Technical Service shall be perfo P wl KYoyZ 6 P YW B anl/u
such a manner that allows traceability, e.g. versions of documents in{ QA TRAY ma |
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are coded anfisted in the records of the Technical Service.

Y AEL

y

>

(UN) Tablel of paragrapl6.5

Distance to target-at the:
pointiriggering-
conditions achieved

Distance-to-speed + - Toleranceonthe-
measuringpoint —+ longitudinal-distance+

Driving-direction -+ (m) -+ (m)«
Forward -+ 1.0 -+ +0.1«
Forward -+ 1.5 -+ -0.1+
Rearward - 1.0 - +0.1«
Rearward - 1.5 -+ -0.1-
¢ 6.910¢
U D)
. oA
PG ofli < ‘
Il Yeey
17 Yeéey
> 1.0 +0.1
> 15 0.1
L 1.0 +0.1
L 15 0.1
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2 o 3.0034.00n | 75.0%100.0%
2 0. 2.0013.00 50.-D%. 0
2 UK 1.0012.00 25.-800. 0
2 s 0.0011.00( 00.-P%. O
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Eur o NCAP-SParipeti oWion gAslse st ankt2e Ver si on
20216QEur o NCAP TNCAPI =~ ( T7Q)

Definitions 3.21.1 o
Throughout this protocol the foll
Jour-meyourney starts with activat3. 2. ld» Obo a I Yu= 30 a oy
unt i | t he deact invtartoilo ns wift ctlsh ea mnaar R t AL
opened
Vehicl e mast eqxMeamrst rtohle sdweivticche 'sbyg3 . 224R 10 a d...r R | N QY R O
board el ectronics system is broug|loy N°" ReN fAyW 3SA Wonn L
a vehicle is parked mt, htoawta trhceer m
Def éON-A function that is ON by dd3.23.1. d.p élo O 2 Q Nf Y ¢
may be voluntarily switched OFF KO YT/ —<¢ Vv L
deactivation shall not be possombl
Vehicl e und-eme atness tt h(eVWTe)hi cl e tes|3. 244 1R (VU®.).r H T N YuV
wi t h-car gpsrhe col | i si on mitigation o P nNrR |
Adaptive Cruisa Cypateml|tifa&AICCiont r|3.20555 N (ACK)rN aR "7 u >CR ' =
mai ntai ningeateetvetdi stas ahead e n L
Lane Support-aysdtemof( LIS&) er al conn3.21R 1.6N (LSIS)r YZAR P GO YVZ =0P
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vehicle heading to keep the vehic R BYu_ H V M af |
Lane Cent-er ifrugnc(ti@)n which agsitde{3. 21R 1. M(Lane Cendb.ef i ng,RLC) Y W
within the chosen lane, by influel R ="""H R BNf |
Lane Change-d&sbusgt¢tti( @a€AWhich is i|3.21R 1.8t (Lane Changeb. . AOsi stnn, L
and which can perform a single Il _Yul | B r 1 K p C Wy W R yIMf
commabged he driver. L
3. Test Scenari os 3.21. 2
A steering assistance function sh__ tr t R =0R BYoy1l YU Y
| ane, not only on straight roads. R R Y F M | TNCAPP N R ° "HX
risk of collision. Euro NCAPnhtdets M! = R MYyY~ R O A NMPRCG W
| ane i n al | corner s, but expect sl _t L TNCAPP n s P t L
directing the wvehicle to the <corn
assistance Bemnda. so called S
All tests shall be per faogaedt avi a én| HX T t nAQ t pP] UVaz
test vehicles without l ongi tudinftf N& R YR O aYH “vinK R a
controlled with driver input or ulll_aN W "]
the vehicle controls as necessary
3. SBedh di mensi ons 3.21S 2 elb
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parameters

clothoid | \\

\

|
Al B
400 450

ar e:

500 550

—= x (m)

Clothoid parameter Radius Length
153.7 30.0
15t turn 787 m 57.1
105.0 14.0
98.6 26.0
2" turn 374 m 5.1
120.8 39.0
't i s per miBsesnidb Iteo fboer uasne dS wi t h t
l ong as the same geometry i s main
3. Te3d3t Met hod
The capability of the steering h
speeds of 60, 80km/ h, 100km/ h an
support systems shall be switched

|
- O = N WA VO N ® B o

T~ =7 A InQY6 v ns |

321.22 CHA

_ t' N A§ LU § N vV 60k nBO K i/
100 kA hlOm/th p L KPA HR1T YU "HX Z
~R tN L

(t B f Y130km/th110km/ h)
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The vehicle shall be driven along__ 985S N> Y4 R ’ t N nQ +VYWw| &
a constant speedi wgtasgihset syste -H u R n’ 9P R YWV t N
steering assist system to take ug&R UR B}
start -Beefndt.he S
The driver shall make every efford R GCm 9S Y W 2 9 N |FF
whi ch caen padtfhecaf tthhe vehi eBleendomsce(d K R MM al 6 w H QO | ~Y
is permissible for the test dri ve W9 K - b = GO pH wzZ"~ a 9YWw ¢
However, the driver may need to R N ok a 210 M~ N7 W
di fferent inpuonsooprekhkenvehihel ac
recognition of an inattentive dri
The driver shall/l all ow the vehicl 6 R " &l MY = ="H ¢*NACCER |
as set throughout each test run. R N XV J Ju~Map =Y n _a’
t hderi ven speed in response to theWlunVv AtY "H A D K "R YRW
shall not be overridden by the te| _zX ne ( P ¥ =0R BY’ n
tested would cause the vehicle tol'm N"YR i - P Yu c nm vy
on aemapwmwcation (real world driviWw R u =uVR B]
Vehicle Manufacturer shall advise
a suitable | ocation to prove that
32Lane Change Assi st 3.2R . 3
| f the VUT is equipped with Lane |~ & R R tyYvo HON 4 u
by the driver OR proposed by the Y oy p G WYW R y Nf Y Cin]
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perform a

single | ater al

manoeuvr
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2.94, tN <A W2.4 Y ., tN My, BAYL ¥ 32. 7 > >
Eur o NCAP-—SParipetioWiom gAslise st ankt2e Ver si on
Euro NCAPVehicleAssistancd.2'Q TNCAP n ~ ( T7'Q)

3STEERI NG ASSI STANCE 2.94..1 t
Wakunie  aos
Steering Assistance 4 ﬁ 15 jjﬁ B 4
Lane Change Assist 1 _'j'_',g_ ﬁ ,3_% ;7%_ ﬁ H,f! J.
3.Slt eering Assistance 2.4.D. 1t
S-bend 60 km/h 80 km/h 100 km/h 130 km/h S%E 60kmh 80lkmh 100 km'h 110 k'
VUT stays in lane in both turns 1 1 1 1 éﬁirizﬁ K 1 1 1 1
VUT stays in lane in 1% turn and 0.5 0.5 0.5 0.5 L PMER 1N B R LS 3 0.5 0.5 0.5
redirects in 2 tum BN BRE2ETEBESG
Where Z M:
-VUT stays in lane in both turns: means that the VUT does not cross an & R ~ ZH Md =" R Bd..ra R & R e
markings to the left and/or righ u_"HH At R YR EVL V0ewny,
- VUT stays in lane in 1st turn ameldirects in 2nd turn: means VUT does (& R~ 1M =" R BYyo 2 P ¥ Ab..g
cross any lane markings in the 1st turn. VUT crosses the lane markingi| & R~ 1M 1+ & IR Yo 2t MH
the 2nd turn. VUT returns to the lane or put on a trajectory parallel | 21 L R Y LO AR H 3 AR %pnp
heading back towards the original lane. All 4 tyres cafemte the lane. H AR NG P | HXXxH ' AK R |
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OVERVIEW
This protocol explains how the Insurance Institute for Highway S
(IIHS) evaluates and rates the roof strength of motor vehicles.
Roof strength evaluations csigt of a quasstatic test conducted or
vehicle’ s roof in a manner si
U.S. Federal Motor Vehicle Safety Standard (FMVSS) 216 (Offi
the Federal Register, 2009). The main differences between the I1H
strength test and that specified by FMVSS 216 are that the [IHS t¢
e Specifies testing one side
 Does not i ude a headroom
e Specifies ng gi ve

and

e Spescetftiiensg t

measured omoad pitch angle.
An overall rating is assigned based on the peak streagtieight ratig

(SWR) measured within 127 mm of plate displacement.
Supporting documents for the Insuranostitute for Highway Safef

(IIHS) roof strength program are available from the Technical Prot

section of the IIHS website.

ncl
t esti to a

he vehicle’s

p i

Curb Weight Measurement
Curb weight values used for calculating the SWR are based of

3.24101

3. 2. 1A 1

YTNCAP

Ky o R

AR

=),

<~

R Kphz €

R R P A

Y Qu assti {

t eys t i

B 127m m B "H

MmA -

~

WYSWR P

3. 224ERIL .

TNCAPW R

NER
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manufactured by Longacre Racing Products (Computerscales DX
72634).

Test Vehicle Selection
For information on how we select vehicles for auash test progran
including how we define typically equipped vehicles, see Test V¢
Selection (IIHS, 2021).

Whenever possible, the vehicle acquired for testing is the same
used for the curb weight measurement. At times, it is necessist
vehicle that does not meet the 1IHS definition of a typically equi
vehicle, and the curb weight measurement is applied from a
vehicle that does meet the definition. In these cases, the test vehig
not differ from our typically equipgd vehicle definition in any way th
might influence the roof strength (e.g., a vehicle with a sunroof {
not be tested if the typically equipped vehicle lacks this option).

Once the test vehicle has been acquired, either the driver or passer
of the vehicle is selected for testing. For most vehicles, the test

Il HS TNCAPE =~ ( Q)
measurements of a vehicle, not theanuf act ur er’ " QwenER |
weight.
Vehicle curb weight is measured with full fluid levels using s(ER” L "HX dWwf NQ tTYuvi Longacr (

Producll €omputeesr sheaTi2e6s324 P L
3.244 1R 3 W
TNCAP hRE L =) yR U Y
L A g R P A L
A/ oY R ERT NR T7°] H” AtY v
T A g R P Yu W¢cGCR "H NER” |°
1 AtYad R 4 Y N R -MNJ uvYn
A J R XH YW ~ A g R a w Y/
N Vi w MR |
R &4 LY R HM 4 P L R Y
i3 VR y I . NR Y Vi o Y]
K M o f12MNR P L

chosen at random. However, for roof designs that appear asymm|
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engineering judgment is used to select the side of the roof that ma
in a lower peak force.

TEST VEHICLE PREPARATION

With the vehicle on a level surface, thermad pitch angle at the frg

door sill is measured on both sides of the vehicle. Unless the \
manufacturer requts otherwise, roof racks and other nonstrug
items that may be contacted during the test are left as installed fr
factory. Any trim or other components are removed if they interfere
supporting the vehicle along its rocker panels.

For vehides with vertical pinch weld flanges on the bottom of the rq
panels, the vehicle support system consists of éreain (HR A36,
W4X13) for each rocker panel. Eaclbéam has a clamping syst
incorporated on the top that is tightened against the piedthflange t(
clamp the system in place (Figures 1 and 2).

When the pinch weld flange has a bend that prevents supporting |’

with one tbeam, more than onebkeam can be used on each side o
vehicle. For vehicles with no pinch weld flange,with a nonvertica
flange angle that precludes clamping, mounting by another methg
be necessary, such as that described in the National Highway
Safety Administration’s Labor

3.2% . R
3.24.R. 100 Mk1pYunoRrR Z > P 0
NYVHP(Ptchelah®l “¢x"EYR pCJuz” v
MK [t N Juy =p 1M
QLR N aHZ™ Ju O HRT K R Y/
JU'O |
0 A zZXE’ (Pnch we)lBR ¥YZmange O
e CKLlLl™ YHR-AFW4 X¥%¥3 D] ék LI
p=N Yu Z 0 YWE®K N Y 1y
m onrQ Avim kLT kK R Y/ K R
& vim_ KLU L v MR YH Pot F' W
Ap Y nz" CA p |
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Prior to testing, the froaow seat bacon the side being tested is reclif3 . 2.42. 2> Y a N> - GE L Y 9 &4 R
to prevent interaction with the crushing roof. Rear seats are latc nao | o~ E¢0 Y8 | "HXYR d YR X
their upright position. All windows are closed and doors are locke o |

( 5 AM V) Y 5 AM V¥
TESTING 3.24. 3
Roof strength evaluations are conducted on a epiat test systel3 . 2 40 BIGA Research ClbrporaMi omR 2
manufactured by MGA Research Corporation (Figure 3). = Ky 3 Hy ¥yl
The system consists of an upright assembly and an attached loadi(3 . 2 4 . 3N 1Q G®  uy ne "H O YF KE®U /1
that can be fixed at varying heights from the ground and at pitch { ~ " -MN8 YoyZ\ HWP KU -53 + 5= B Y W
ranging from -5 to +5 degrees ‘HVY 3 N E|
passenger side.
The roll angle is permamtly fixed at 25 degrees. 3.24.3.P(R@I | )Eaimg2 %]
Four hydraulic actuators control the movement of the platen alon3 . 2 43.x3 . 1 . a aHZ n L
linear guides.

The entire system is mounted on ®I®t bed plate anchoredtothe fl{i3 . 24 . 34 NL. 4 0 TE AdpY AGEQ®U I & ol

of the test facility. Y 58 AM V¥

( 5 AM V)

Two I-beams (HR A36 W10x88) are maued on the bed pld3 . 24A®B . 2 ZklLl™ YHR -3A6 WI1lyWxy@8 a E

perpendicular to the longitudinal axis of the platen. The vehicle, wii " | X K N MR 0 ZK L ol R 3

13t
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attached rocker panel support system, is placed on these bear T w  Jud
vehicle is adjusted so that:

1. The longitudinal centerline of platen is within 10 mnthaf initial roof{(_1 X M1 R w0 M 0 10mmWwB]
contact point.

2. The yaw angle of the vehicle relative to the longitudinal axis (( R) T 0 @ I P(Yaw a itg0 &0 . 5|
platen is O + 0.5 degrees.

3. The midpoint of the platen’@ a> NM BOR Mi pNR > > CD25481
most forward point of the roof (including the wimdsld trim if itf mm Y~ M+ R ~ Y/ Bi vl
overl aps the roof) Ilying on t

To minimize the potential for loading the edge of the platen durint__ K 1 ¢ M a "Ha NK AY a> o ¢
test, there should be a minimum clearance of 150 mm betweern Rr o~ Ju M b Y Swt 150mY! HF
point along the forward edge ¢fd platen and the structurally signific O a®YI NG P Y. 4"Hy e Jbh ARyl
body component s, when me as uf
(Di mension “A” in Figure 4).

Note: Structurally significant body components include the roof,RT 0~ JUh7 R yR kMyu"Hxr ¥ Mp ¥ y R
pillars, and any glass (windshield, side windows, giags) but not th F WTNHg L y y K'O4A nR VR w YWy
side mirrors, trim, removable roof rails, remunted antennas, § € KO " sSspOA N Jul
generally any component that consumers can remove.

If the 156mm clearance is not achieved, then the vehicle is A 2 1 5r@mn Y/ R H . . L Y' '3 a> N
rearward longitudinally until the 15&m clearane is achieved at t B15Mn¥'H a> ulL 0N 3 0 15Mn¥ 02
front edge of the platen, or an equal measure of clearance (20 m mny [1 Y. 4"Hy ¢ Jbh Ahuh BRyY W) 2" ¢ |

13¢
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than 150 mm at the front and rear edges of the platen is of
( Di mensions “A” and “B” in Fi
( sAM §)

4. The pitch angle ohe vehicle matches the -woad angle, while als
ng for any difference
-5 degrees.

account i

nomi nal

The maximum combined difference of the vehicle and platen pitch

from their targets is £ 0.5 degrees. (Foaraple, if the orroad vehiclg
pitch angle is -0.2 degrees a
target sill angle for the tes

this angle, shims are inserted between the rocker panel supportg|
W10x88 tbeams attached to the bed plate.

Once the vehicle is positioned correctly, the rocker panel suppo
clamped to the two perpendiculabéams, and the beams are markg
confirm that the vehicle position is maintained during the test. ¢y
on-frame vehicles, the frame is supported to prevent the weight
chassis from stressing the body at the body mounts.

The roof is crushed to a minimum displacement of 127 mm at a nq
rate of 5 mm/second. Some tests are conducted to a gisalacemer
to collect additional strength data for research purposes. Force d

TNCAPE =~ ( Q)

Y 5 AM V¥

(R) MY HP P Q tNP<¢  Yu 1 3 a\ HP
15 N4 |

R a\y HP 5 10, W €J1 +80.H4W Y R
P Q tNYHPt-0.2XNoy &V HPL-5.2/ n3
P +t-0.#4 025t 2UP="EY 0 E
DAGpMW10xBS8 I g y P L

R £ &8 LY p=0ZKEF N opYulb o
Y W MR B =1 | OURFT A un (Bd
o r g Y A WK YW 9RFP- UORFTE®
A 2]

3. 24R 3W 8 nsfl/ P Y' 3 B127 MmnB |
" PBETN B yYywa wwnuw N 1R o
L2 O 0 dpMXH Y Lo ace 7l nt e
|l nmodke220 | B / 0 0 B B M x A

recorded from five load cells (Interface Inc., model 1220) attached
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loading platen. Displacement data are recorded from four linearvy K 8 YLVDWsMTS Temposon¥%#¥cs] mod
displacement transdacs (LVDTs) (MTS Temposonics model G & o M L V DsP 5"HY |
integrated into the hydraulic actuators. Figure 5 shows the locati{Y 5 AM V¥
the load cells and LVDTSs on the loading platen.

( s AM V)

Force and displacement data are collected with a National Instry2 1 8 Nati onal | n-6 2 d Nmé&mt s PU
USB-6210 data aguisition system and reported at 100 Hz. Thesg 4 Yu®w 100 NMHz p] u na £t 2, 009uW™
are based on a sampling rate of 2,000 Hz, with every 20 points & 2 Of P X d YW MNW100TMNHD !
averaged to produce the output data at 100 Hz.

The displacemertime histories from the LVDTs are compared to v¢ w LVDTH Mne  a YW an P YV HP
that t hreolpll agreqil s and pitch a| YT OR P Q@ MYHPyn1? =025 +-u0-56 0=
road pitch) were maintained 4
respectively.

The precrash and postcrash conditions of each test vehicle are docy3 . 2 4 e B4 4R O > LNQ Yd W V]
with still photographs. The position dfe vehicle in the test fixture a |Ld R 0 MIMB X CWw L VI 1
is recorded. Motion picture photography is made of the test with P L
time video cameras.

CALCULATING THE STRENGTH -TO-WEIGHT RATIO (SWR) 3. 24«4 wYSWR

RATING

Force and displacemedata are recorded for 5 seconds prior to eac{3 . 2. 4% > Y N da'=" R O B, Y
while the test system holds the loading platen at initial roof contag 5nne B L o= n 1n3 4n

13¢
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data recorded from 1 to 4 seconds of this hold time are averaged f
channel to produce a measurement offset that isesét from the da
recorded during the crushing of the roof. After removing the offs
each channel, the fora@Bsplacement curve is plotted using the sum
output from the five load cells and the average displacement frg
four LVDTSs.

The maximun force prior to 127 mm of platen displacement is divide
the measured curb weight to obtain the SWR. Both the force an
weight are rounded to the nearest pound prior to performin
calculation, and the resulting SWR is rounded to the neares
hundredth of a unit. Displacement is rounded to the nearest 0.1 mr|
maximum displacement where the load can be used for the vehicle
iI's 126.9 mm.) The vehicle’s r
listed in Table 1.

Tabl e 1 RohofRaSttirregngBoundari es
SWR Rating
> 4.00 Good
> 3.25 t o < Acceptable
> 2.50 to < Marginal
<2.50 Poor
Al l trim | evels sharing the t

TNCAPE =~ ( Q)

are assigned the same rating as the typically equipped lénvel

"H Y un e P X d YW a 1]
s R "H Mn MY L ud.
{ ELYW XM 7 ne p &ux9vLVDTI%d® 1Y
2 B8 o |
O abB 12m> "H N €2 Y W 'H NER” Y
v o WYSWRL® P > Y2 ER” d X
X44as3 Qn” v "H MSWR x XYa3H 3
B| B Ymmy x X4a3h CBYNUR n
€8 £ 126mmg, R V. ® 1"Hw P L
® 1bR =
SWR 2 n
> 4.00 0 | 3
> 3.25 0 | 2
> 2.50 UxX B 1
<2.50 Nno n 0
3.24B543 R zX1 RIiTfUuR MR Y ZER’
N & R N110% n RE 17N
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provided their curb weights d L~ COv  "He XN'ER™ Y n ) K 1 MR
weight. Based on published curb weights from multiple sources, ar Yu R P | "H R mi11o%
levels that may exceed this weight are identified and weighed. R c¢pP ZSWR ™H NSWR ~ an Y/
weight does exceed 110% of theight of the selected vehicle,aunif R£ M Z d + eXYuVR p ul JrR 7

SWR is calculated for that trim level. If this SWR results in a | REMN11W%Z ¢« A SWRH M ba 9 o«
rating, both ratings are reported for the model, with a split accord 1 Y/ RE e XA N S WRi I

trim level. If a trim level weighs more than 110% of the typiq
equpped model, but the lower SWR does not fall in a lower rating
only the original SWR and rating are reported for the model.

14C
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Figure 1:Rocker Panel Support System Attached to the Vehicle
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3.23%8.R
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Figure2: Rocker Panel Support System Detail
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Figure3: MGA Roof Crush Test System
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Load platen

l

'.‘ Roof rail f
! ) s~

Figure4: Vehicle Position at the Initial Contact Point

Note: The view shown is coplanar to the load face of the platen. The platen is positioned at the first point of contact. tés' ihdifrant edge of the platen; "B"

indicates the rear edge of the platen.
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|
6.5i1n.

—> }47 3.5in.

oe @0

O 30 in.

Q Load cell
@® LvVDT

Figure5: Position of Load Cells and LVDTs on Loading Platen
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