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1. Vehicle Shape
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Toyota Honda Mazda Nissan _Suzuki  Isuzu  Mitsubishi Subaru PSA/CITRO Foad
Sedan Celica Accord  Demio Sunny  Alto Minica Pleo PEUGEOT 106  Cougar
(+ light vehi Vitz Logo Familia S-wa March Cultus Legnum Impreza PEUGEOT 306 Fiesta
(+ sports) Crown  Legend Familia Sedan Stagea WagonR+ Legacy PEUGEOT 406 Focus
Carolla Life Capera WagonCefiro PEUGEOT 406 COUPE Ka
Civic Capera SedanPresident PEUGEOT 607  Mondeq
NSX RX-7 CITROEN SAXO Puma
S2000  Roadstar CITROEN XSARA
Millenia CITROEN XSARA PICASSO
CITROEN XANTIA Total
5 7 8 5 3 2 3 9 6 44
1Box Estima  Vamos Bongo Space Gear
Town ace
Town ace Nc
Hiace
Granvia Totoal
5 1 I 1
RV RAV4]V CR-V Terrano Escudo Wizard Chariot Gran Forester
Land cruiser S-MX Jimny Elf
Hylux surf Odyssey Vehi Cross
Harrier Bighorn Total
4 3 1 2 4 1 1 14

*Two sedans (HOLDEN COMMODORE, FORD FALCON) provided from Australia, and four sedans and three SUVs provided
from USA are not included in this table.
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1-1. Vehicle Shape Small & 1Liter Car.

Page 3

Life (HONDA)

Minica (MITSUBISHI)
Pleo (SUBARU)

Alto (SUZUKI)
WagonR+ (SUZUKI)
Logo (HONDA)

Vitz (TOYOTA)

IM

3395
Ref. : PS152,153,155.
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1-2. Vehicle Shape (Sedan . Wagon)

Page 4

Life (HONDA) Familia S-wagon (MAZDA) [Impreza (SUBARU) Cefiro (NISSAN)
Minica (MITSUBISHI)  Familia Sedan (MAZDA) Capera Wagon (MAZDA)  Legacy (SUBARU)
Pleo (SUBARU) Carolla (TOYOTA) Capera Sedan (MAZDA)  Crown (TOYOTA)
Alto (SUZUKI) Cultus (SUZUKI) Accord (HONDA) Stagea (NISSAN)
WagonR+ (SUZUKI) Sunny (NISSAN) Legend (HONDA) Legnum (MITSUBISHI)
Logo (HONDA) March (NISSAN) Millenia (MAZDA)
Vitz (TOYOTA) Civic 3D (HONDA) President (NISSAN)
Demio (MAZDA) Civic 4D (HONDA)

1M

1M

Ref.: PS152,153,155.
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1-3. Vehicle Shape (SUV)
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Jimny (SUZUKI) CR-V (HONDA) Odyssey (NISSAN) Land Cruiser (TOYOTA)
Dingo (MITSUBISHI) S5-MX (HONDA) Harrier (TOYOTA) Bighorn (ISUZU)
Escudo (SUZUKI) Chariot Grandis (MITSUBISHI) Hylux Surf (TOYOTA)
RAVAI V (TOYOTA) Forester (SUBARU) Terrano (NISSAN)

Wizard (ISUZLU)

1M ‘ehiCross (ISUZU)

1M

Ref.: PS152,153,155.

5th Meeting INF GR / PS Japan Ottawa, Canad, 10 - 12 Sep. 2003



INF GR/PS /58

1-4. Vehicle Shape (Sport Type) . .

RX-T (MAZDA)

Celica (TOYOTA)
IM NSX (HONDA)
S2000 (HONDA)

IM

Ref.: PS152,153,155.
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1-5. Vehicle Shape (One Box) age 7

Hiace (TOYOTA)
Bongovan (MAZDA)
Space Gear (MITSUBISHI)
ownace Noah ( T(]}‘r’{ ITA)

Estima (TOYOTA)
Granvia (TOYOTA)
Vamos (HONDA)

Ref.: PS152,153,155.
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1-6. Vehicle Shape Provided By US
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< I|HRA PS153-2 >

Sedan + Light Vehicle + Sport type

2000.00 -

1000.00 -

0.00

-
-
-
-

3000.00

2000.00 -

0.00

1000.00

2000.00

MPV + SUV + Truck

3000.00

0.00
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1-7. Vehicle Shape Provided By EU

Page 9

Sedan + Light vehicle + Sport type <IHRA PS153 >

CITROEM XSARA PICASSO

FELGEDT 308 SEGMEMT M2 FELGECT 406
CITROEM XSARA 1M

SEGMENT M1

CITRIEM XANT1A

MASSFE 1 SF Mkl hNOKE R IDCDERRIF
MASSE | SELON NORME ELROPEENE PELCEOT 106

SEGMENT B

CITROEN SAXD

PEUGECT 406 COURE
PELIGEQT 807

: \\\ =

LS Y

MASSE 1 SELCN NORVE ELROPEERE MASSE 1 SELOM MNORME EUROPEEME

SEGMENT H

5th Meeting INF GR / PS Japan Ottawa, Canad, 10 - 12 Sep. 2003



INF GR/PS /58

1-8. Vehicle Shape Provided By EU
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3000 3000 < RA PS153 >
. - ~
Sedan + L|glht vehicle + Sport type
E 2000 PUMA E 2000 | MONDEO
:E 1000 E 1000 F : _
|
/7~ )Y
ob— . . . . | , — ==
0 1000 20?_0 3000 4000 5000 0 1000 2000 3000 4000 5000
ength (mm) Length (mm)
3000 3000
E 2000 g 200 - FOCUS
B —. B -
1000 | 9 1000 F
.I\ ]
e L o S L
0 : : 0 :
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Length (mm) Length (mm)
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1-9. Vehicle Shape Provided By EU
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3000 3000
Sedan + Light vehicle + Sport type <IHRA PS153 >
FIESTA COUGAR
E 2000 | E 2000
5 . | 5 .
T | -
1000 f . 1000 f —
H B tq _| L I -
0 : ' 0 : : :
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Length (mm) Length (mm
3000 3000
2000 | PEUGEOT 406 COUPE oo | PEUGEOT 306
£ PEUGEOT 607 E
% ™ — %" i = e
z 1000 | : 1000 | '\“_‘\,
| 7 : ?
NS { M .
0 . = . E—— . — 0 L —
0 1000 2000 3000 4000 5000 2000 3000 4000 5000
Length (mm) Length (mm)
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1-10. Vehicle Shape Provided By EU
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3000
g o PEUGEQOT 106
5
E
_ E 2000
*o 1000 zc;m - 3000 4000 5000 %
Length (mm) E 1000 L
g = PEUGEQOT 406
: | CITROEN XANTIA :
£ 1000 — // T —
e 77\'\_‘_ - "Gi\_;:'.’ 3000
0 1000 ZOOI.Oength o 3000 4000 5000
3000 E 2000 -
E
o
-
1000 |
A
\_I ._J/?
- T T - 0
’ 0 1000 2000 3000 4000 5000
Length (mm)
5th Meeting INF GR / PS Japan

Sedan + Light vehicle + Sport type < |HRA PS153 >

Length (mm)

- CITOEN XSARA PICASSO
o _E%:H\.\_\
e s = I
ety J°
0 1OIOO 20.00 30.00 . 4000 5000
Length (mm)
CITROEN SAXO
0 1 0.00 20.00 30.00 4000 5000
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1-11. Vehicle Shape Provided By Australia
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Sedan + Light vehicle + Sport type < IHRA PS155 >

3000

a. HOLDEN COMMODORE
b. FORD FALCON

2000 1

Height (mm)

1000

0 1000 2000 3000 4000 5000
Length (mm)
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2. Vehicle Shape Classification
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< |[HRA PS152 > Sedan + Light vehicle + Sports type
2000 L . Lower |Middle |Upper
Boundary of LEH :835mm BT TN B BT R
BCH (raFa) 435| 4755 516
’é‘ (839mm+832mm) /2 LEH Emm) 565 702 CB3P
E Bon. length (mm) 1200 917.5 635
Bon. angle (deg.) 11 14.5 | 18
: > <BL \BNin. ang(;jle - Edegj) 4213 34.2 11512J
ottqm dept mm
-g) | /V'I 0 Bo\:)%hight (mm) 1821"2255] 269
reh) SuUv
n o > [Lower [Middle [Upper
L 1000 s Bon. Win. (angle) BL (mm 195 195 195
( LEH : BCH (mm) 544 640 736
(mm) > 1000[ 1168

Bon. angle deg. ﬂ] 9.75 8.5
Win. a deg.) 36 39.5 43

. . —[Bottom depth  (mm) 48 123 198
R Whole shape is different. | [scomnignt mm)| 248] 48] 48
O O 1Box

m m 0 L Lower |Middle |Upper

BL (mm) 188 188 188

BCH (mm) 448 576 704

0 1 OOO 2000 LEH (mm) 864 1004 1144

Bon. length (mm) 361 259 157

Length (mm) Bon. angle (deg.) 40 40 40

Win. angle (deg.) 30 38 46

Bottom depth  (mm) 63 95 127

Bootm hight (mm) 214 292.5 371

Keep the IHRA computer simulation results as it is.
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3. Vehicle Shape Determination

Page 15

 Order of determination

1st. Bonnet angle > 30 - .Category Z (. One Box)

2nd, BLE height > 835mm - Category Y (. SUV)
BLE height < 835mm - Category X (. Sedan)

(835mm: Boundary of BLE height)
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4. Parameters for Computer Simulation

Page 16

Vehicle Stiffness
(STI1, ST2)

N
o

Vechicle Stiffness

-
(@)

—ST1 (Hard)
ST2 (Friendly)

Force(kN)
o

max. 4kN

0 0.05 0.1 0.15 0.2
Penetration(m)

<IHRA PS215 >

Walking Position & car Impact Direction

{Impact from Right side of Pedestnan)

WP WP2 WP3

o WP1-ST1
o WP1-ST2
~WP2-ST1

AWP2-ST2
OWP3-ST1
mWP3-ST2

o
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5. Effective Head Mass at Impact page 17

<IHRA/PS167>

- Effective head mass varies significantly according to
the impact conditions such as vehicle shape, stiffness,
walking stance and so on.

* Average effective head mass . Head mass
Adult head: 4.5 kg (Ref. IHRA/PS150, ISO/N354)
Child head: 3.5 kg (Ref. IHRA/PS178, SAE973317)

<IHRA/PS178, SAE973317>
* 3-Year Child Head Mass = 2.7 kg
* 6-Year Child Head Mass = 3.5 kg
* 5th % Adult Female Head Mass = 3.6 kg
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6. Head Impact Speed Ratio for Bonnet

Page 18

- Bonnet Contact - < I[HRA PS237 >

Round number = 0.8

for all vehicle shape AMS50
Sedan SUV 1BOX
16 Sadan m:.ﬁfﬂﬂﬂ 16 SUVM'.:M:-I]
14 p 14 F ouem mamy | Jam mamL | e AL
g2 e ani g12p . . No Bonnet
Sl * : S [k " Lo - Contact
Bonlwe +F Y Toaal o "5 . - ontac
zoa| = . 2 Zoef = y EE
ol . = 04} ¢ - wp
02 F 07020 0.76:0.18 | "0.7540.19 0z 0.88+012 077022 0.709+0 22
d £ o ] . an a0 &
Impact 2p<ed (lmh) Impact Spaad fkmh)
Child-6YC
Sedan SUV 1BOX
12 Sedan fmoorar: ChI-EBVD SUY [Eorngt) : CILEYD - 1B0K [Borman: Chid-570
1 Janl A prl 1 i}
o ‘k g i 1 18m1 1 2 A4 A A
Fas [ ZOsb Joe}
Eua -:h o s gnﬁ * - « 3_!1!3 | wr -
F o4 E a4 T na
I I
a2 072010 0.75:0.10 077010 02 0710004 0.68+0.04 0684003 02 F 067002 069002 0.7240.01
? n 40 50 ! T a0 50 ! S 40 =0
Impact Zpeed (lmh) Impact Speed (lmhj Impact Spaed (km'hj
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7. Head Impact Speed Ratio for Windshield
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for all vehicle shape

Sedan

1E Sgcan (Windshiakd) SARKE0

- MRl WHTEE A MRl HHTESA MAML | JAM] RHTEE AR

14 .

L]

212} = . .
= i _“ . ‘t-‘: "."u iy o'n " "
§os} -, 5: T W N oy
% oG p#® i PN | b -
=

B2 ped018 | 0.88:017 | 0.03:0.22

? X o faca]

Impact Spaad (kmih)

Sedan

Mo Windshield

Conlact

5th Meeting INF GR / PS

AMS50
SUV

Mo Windshield
Contact

Child-6YO

SUV

Mo Windshield

Contact

Japan

Round number = 0.8 Windshield Contact -

146
14

212}
=

x4
Enﬁ-
[

= &
a4 b
02 b

< |HRA PS237 >

1BOX

10K s siedt - SlED

A RHTSE AL

JAR] RHTSE FARL

&M MHTSA RAMI

¥
&
» - r h- ""-
-#:Id - ﬁ'h ﬁ "fl :“ﬂ. ﬁ
o
0.658+0.12 0.74+0.08 0.86+0.12
K 44 i
Impaci 2pesed (i)
1BOX

No Windshield

Contact
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8-1. Bonnet Impact Angle for Adult & Child

Page 20

Head Impact findla (dea |

! B

.
(=]

Head Impad &ngla [dag.)

5th

- Bonnet Contact -

< |HRA PS237 >

AMS0
Sedan SUV 1BOX
Sadan | Bonned) - AN 170 2L [Bonref) :ANSD
:; - - ?:Z -: (‘f:: . "t,’. o No Bonnet Windshield
> - % af W) el Contact Impact Angle
65|~ Eow o) 90“.:"’. . 50° is used
783156 ' soautts| 4 ] 73.8:215 | 7674222 | 7351252
] &%
v Imparct S::al:l {km'hj . . Im parct S:Jnd fkmhyj .
Child-6YO
Sedan SUV 1BOX
Sachn Eoman :ChELEYD. o0 5L Borrat, : Chid Y0 120 — — 19:-31;T-. [Ch YD
g H Average the values
4 £ ¢ £ . | of bonpet contact
. e | o FR s - N : | - % and BLE/Grille
| 65 £ wl 60 = 25 Contact
65.1:0.8 ps2:65 |2 |ssiiss (s02:28) |610:38 = | wrm2zs | nmss | 474i2
a0 40 50 o an L 1] wl ’ # n =
Impact Spsesd kmih) Iipesct Bpased fharsh] Impact Specd fkmih)
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8-2. Bonnet Impact Angle for Child for 1BOX
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Child-6YO < IHRA PS237 >

1BOX (Bonnet) : Child-6Y 0 1BOX (BLE/Giille) : Child-6Y0
120 AR JARI JARI 120 JARI MHTSA JARI NHTSA JARI NHTSA
s - Bonnet Contact - s - BLE/Grille Contact -
2 80 f @ 80 |
z z
S 5
a o 00 a 20.3+£8.0 17.4+6.1 14.8+3.6
E 40t E a0}
k= = ot —
T £ o “ Oy i %
47.5+2.8 47.442.1 - I . ol
° 30 40 50 0 30 40 50
Impact Speed (km/h) Impact Speed (km/h)

Average the values

Child Head Bonnet Impact Angle = 25°
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9. Windshield Impact Angle for Adult & Child _,,

AMS50 < |[HRA PS237 >
Sedan 1947} 1BCX
- b b AR 120 1ES A% wedwhiedkd : ARA]
_E:' 10 T:H 100 F 50 HHIZA BAAL | JAF FHISS EARU WA AHNSN FAED
% ED _Jﬂll HHISA AARD | N RHITES BRI | D HHTES N :_i a0 .
Tl No Windshield T olng ™ .
152‘ 0 .::-'a- ;n. Contact £ a0 * e % .,,b "o N o
= e (=, —=> 40° * 1: 55.110.4 (4131:‘3._5) 3&.-1:1:-,3"-'
1]
N 3] o 40 o =0
. 5
Child-6YO
1947} 1BCX
40° 50
Mo Windshield Mo Windshield Mo Windshield
Contact Contact Contact

Sedan SUV 1BOX
Adulf 40 40° 50°
Child| 40 40 50°
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10. Relief Ratio of Boundary Line Method INF GR/ PS / 58
Comparing with Overlap Method Page 23

Bottoming rafio of adult head:100%

<IHRA P8209> g QD e e e e e e e e L L LS PR -. ....;.....- .....
e Overlap method ?tff %g | —— Boundaly Line Method

and boundary line % 60 LT Overlap Method (All area) - Fatality -
method differ not © o0 | ' ' | | ' '

. g 80 100 120 140 160 180 200 220 240
SIinflcantly Position of Boundary Line - WAD (cm)
 Difference to the = Bottoming ratio of adult head: 50%
theoretical maximum 3 133 PG S S G SEELFULILR e S s LR T
of relief ratio is less E 80  —s—Boundaly Line Method
than 5% 5 gg e Overlap Method (All area) Fatanty-

x 50 - ' ' ' ' ' '
80 100 120 140 160 180 200 220 240
Position of Boundary Line - WAD (cm)
o Bottoming ratio of adult head: 0%
:é” 188 | -— - . e B i o
i gg - —+—Boundaly Line Method
T 60 LT Overlap Method (All area) Fatality -
& s0 . . . . . . .

80 100 120 140 160 180 200 220 240
Position of Boundary Line - WAD (cm)
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