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Crash Statistics.

We need to understand if different occupant-categories are protected equally or not

Insurance Institute for Highway Safety
Highway Loss Data Institute

Differences in injury risk between mal
and female vehicle occupants

Data on Equitable Occupant Protection UNECE ad hoc group
31 Mar 2022

Jessica Jermakian
Vice President, Vehicle Research

Matt Brumbelow iihs.org

Senior Researc|

Developments in car crash safety since
the 1980s
- divided for gender and age groups

Anders Kullgren  Head of research Folksam, Professor Chalmers University of Technology

Slide 3-7 results published at IRCOBI 2020 (IRC-20-14)

Slide 8-9 results published at Transportforum (Swedish conf.) jan 2020

CHALMERS QO R R Folksam

Can a male size dummy represent the female
population?

— Experience from rear impact tests, including a female size
prototype dummy

Mats Y Svensson, Chalmers mats.svensson@chalmers.se
Anna Carlsson, CIT anna.carlsson@chalmersindustitekaik.se
rskullgren@f

Anders Kullgren, Folksam andersulgren@folisam.se:

www.chalmers.sefam
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NCl
of Canada Open a world of possibilities.

Understanding Why Gender
Matters in Standardization

Michelle Parkouda, Ph.D., Manager, Research

Canadi

Restraint systems — |
for all occupants?

Isabella Ostermaier, ADAC eN. | January 26, 2022

ADAC

Autoliv




Load Cases. Regulatory Test Setup.

In-Position Frontal Impact Testing. Adult Occupants.
FMVSS 208 FMVSS 208 FMVSS 208

FMVSS 208 FMVSS 208

X H 1l HIll 42 L H || H Il & H 1l
50 % 5% 5% 5 9% % H Il
5%
UN R137
Art. 18
KMVSS 102-3
= 50% Male =
* 5% Female =(J =\ Art. 18
= LHDvs. RHD not Y GB/T 20913-2007
considered in the AIS-098
illustrations. ADR 73/00
H 1l 3 HIIL HI L83 HIL HI 4£T L HII
50 % 50% 50% 50% 50% 50 %
S : CAHRS 2021 «
ouree Autoliv
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Load Cases. Regulatory Test Setup.

In-Position Rear Impact Testing. Adult Occupants.

FMVSS 214

* 50% Male=0)
= 5% Female =
= LHD vs. RHD not

considered in the
illustrations.

Source: CAHRS 2021

2022-06-09 DEOP Review

UN R95

Art. 18 FMVSS 214
GB 20071-2006
AIS-099

KMVSS 102
ADR 72/00 %01@;“ ES-2

SIDIls/

X ES-2re - 75°
= /=
50 km/h
90°
o o 25‘|4 mm
MDB EEVC, Pole
950 kg
UN R135
Art. 18
KMVSS 102-4
ADR 85/00 : GB/T 37337-2019 P = 32
WS 50 % km/h WS 50 % / km/h

ES-2re 75°

Autoliv

Internal



Load Cases.
Dummy Mapping.

Source: CAHRS 2021

Frontal Impact Side Impact Rear Impact
World HIll WBicRIDY| Eva-
Dummies ES-2 lE-:-.-zre SID-1is Il . I i
S0 % Il
UN R34 ]
UM R3S .
UN R44
UNR129
UNR135 L]
)
a | UNR137 . .
E|
& | Euro NCAP o s o o
L] L ]
. L] o]
FMVS5 2023 .
FIMIVSS 200 (OMDB)
m | US NCAP . e ° °
o | s - e 0 e
=
<L | Latin NCAP ® ®
Japan Regulations ) . - -
INCAP . . [ ] . .
China Regulations . . @ o
C-NCAP ) ° e ® ° °
m | KNCAP o ® = =
< | AseAN NCAP o -
« | ADR (Frontal, Side) . L] .
< | ancaP 5 ° < s
o | GTR 7 (Head Restr.) @ @
U | GTR 14 (Pole Side) .

O
O

= Male ATD’s (50%) used in 18 (plus
2 “pending”) different regulatory
tests.

= Female ATD’s (5%) usedin 9
different regulatory tests.

=NCAP’s
= Male ATD’s
= Female ATD’s
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Evaluation-tools.
Frontal Impact Testing ATD’s. Sitting Heights and Buttock-to-Knee Length.

H-IlI1 95M:
Sitting Height = 920 mm
Buttock to Knee Length

=648 mm

2022-06-09

DEOP Review

H-111 50M:

Sitting Height = 884 mm
Buttock to Knee Length
=592 mm

THOR 50M (Metric_v.1.3.2):

» Sitting Height = 939 mm

» Buttock to Knee Length =
640 mm

THOR 5F (THOR_5F_v0.2): H-IIl 5F:

» Sitting Height = 788 mm » Sitting Height = 787 mm

» Buttock to Knee Length = » Buttock to Knee Length
570 mm =533 mm
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Evaluation-tools.
Side Impact Testing ATD’s. Sitting Heights and Buttock-to-Knee Length.

WorldSID 50M: ES-2; WorldSID 5F: SID-lls:
+ Sitting Height = 877 mm + Sitting Height = 909 mm + Sitting Height = 761 mm + Sitting Height = 787 mm
» Buttock to Knee Length = 670 mm » Buttock to Knee Length = 606 mm » Buttock to Knee Length = Not known » Buttock to Knee Length = 527 mm

Autoliv
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Evaluation-tools.
Anthropomorphic Data (example). Female Standing Height.

Table 9. Height in centimeters for females aged 20 and over and number of examined persons, mean, standard error of the mean, and
selected percentiles, by race and Hispanic origin and age: United States, 2011-2014
Number of Standard Percentila
axamined arror of
Race and Hispanic origin and age parsons Mean  the mean 5th 10th 15th 25th 50th 75th 85th 90th 95th The standing height for a “sitting ATD” has been
All racial and Hispanic-origin groups’ Centimeters defined by measuring (by CAE and/or on a physical
ATD) and summarizing the “joint-to-joint” distance
20yearsandover ... ......... 5,547 161.8 021 148.8 152.7 154.3 156.8 161.9 166.4 168.0 1707 1735
20-20years . ... ... ... 928 162.9 0.30 151.9 154.4 156.0 158.4 162.9 167.2 169.1 171 1742 from Under the fOOt to the tOp Of the head'
30-30years .. ... ... 957 1634 0.30 151.2 153.8 155.6 158.3 163.6 168.6 170.9 1725 175.3
4040 years . ... L. L . Q87 162.9 0.31 150.9 153.7 155.4 158.1 163.0 167.3 160.8 1.7 1744
S0-BOwears .. .......... .. 024 161.9 0.37 150.9 152.9 1547 156.9 162.2 165.0 168.5 170.5 1732
BO-GOwears . ... ..., ... .. 2iztz] 160.5 0.37 140.9 152.5 15386 156.1 160.5 1847 167.0 168.8 1719
TO-TOyears .............. 527 150.3 0.35 1475  150.2 1520 1545 1600 163.8  16G.0  167.0  170.3
B0 yearsand over . .......... 236 155.6 0.37 1446 1464 1484 1515 1557 180.2 1618 1634 1664
Example: H-111 50M
BN EALTLE SeboiE Female Standing Height [cm]
Barefooted estimated in CAE
178
176
174 =
172
170
; 168
Anthropometric Reference 166
2 Data for Children and Adulis: 164
iz United States, 2011-2014 162
2= 160
o]z 158
B 156
IS 154
& 152
£ 150
ol 148 —=====—mm THOR 5F: 148
o 146
g §- 144 ==zzzzzzozzzofoooooooo HONSEIA4 SID-lls: 143 Legends:
512 ﬂ% + Colored bars = 20 years
« 0, .
ol b 138 and over for each %-ile.
gz 136 + Black line = Mean for
Pttt 134 each %-ile.
| e 5% 25% 50% 75% 95% _
Autoliv

9 2022-06-09 DEOP Review Internal



Evaluation-tools.
Anthropomorphic Data (example). Female Weight.

Table 3. Welght in kilograms for females aged 20 and over and number of examined persons, mean, standard error of the mean, and
selected percentiles, by race and Hispanic origin and age: United States, 2011-2014

MNumber of Standard Parcentila
axamined orror of
Race and Hispanic origin and age persons Mean the mean 5th 10th 15th 25th 50th T5th B5th 00th a5th
All racial and Hispanic-origin groups’ Kilograms
20yearsandover . . . ... ... ... 5,425 76.4 0.42 501 543 575 61.7 721 86.7 9E.2 104.0 116.5
20-20years . ... Ll 853 734 0.85 488 BT 543 584 67.9 837 96.5 103.7 115.8
A0-30years .. ... ua 915 T84 0.87 52.1 56.3 58.4 62.5 728 88.9 988 1078 1224
4049 years ...l 4978 785 1.00 525 56.6 58.3 63.0 T4.4 80.3 98.8 107.6 118.5
S0-BO9years ... ... ... L. 923 794 1.05 523 56.6 58.6 64.0 75.9 80.5 99.5 108.6 1231
BO0-BOyears ... ... ... ... ..., 880 76.6 0.90 400 556 58.8 63.7 746 88.7 938 102.0 1114
TO-7Oyears . ..........uuuan 527 75.2 0.94 49.1 545 581 62.9 T8 855 93.3 98.2 108.0
B0 yearsand over ............. 339 64.4 0.74 44.0 474 50.2 55.2 4.0 72.8 TB2 8.8 86.5
SAFER * HEALTHIER * PEOPLE" Female Welght [kg]
125
120
-—
115
110
; 105
Anthropometric Reference 100
2 Data for Children and Adults: g5
b United States, 2011-2014
3 90
w -—
o]z 85
= 80
2 75
£ 70
g|e =
==y B 60
= E 55
= B 50
S| 45 THOR 5F : 47,3
>18 ‘
:/? U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. 40
Centers for Disease Control and Prevention
| 5% 25% 50% 75% 95%

Legends:

* Colored bars = 20 years
and over for each %-ile.

« Black line = Mean for
each %-ile.
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Evaluation-tools.

Anthropomorphic Data (example). Female Upper Leg Length.

Upper leg measurements were taken on

2022-06-09 DEOP Review

Table 31. Upper leg length in centimeters for females aged 20 and over and number of examined persons, mean, standard error of the seated p:a.rticipants: the distance from the
mean, and selected percentiles, by race and Hispanic origin and age: United States, 2011-2014 . B :
inguinal crease to the distal end of the
Number of Standard Perceniila
o pestn femur was measured.
Race and Hispanic origin and age persons Maan the mean 5th 10th 15th 25th S0th T&th 85th S0th G5th Inauinl
nguinal
¥ Crease
All racial and Hispanic-origin groups’ Centimetors A i
T':"‘*Pelws E -
Z0yearsandover. . . ... ......... 5225 37.1 0.07 39 331 339 351 a7 392 401 409 419 o < Yid-Thigh
20-20years .. ... ............ 886 386 0.12 342 353 360 369 386 401 40 416 430 ! _
A0-30years ... ... ........... 917 38.1 0.10 333 343 350 361 380 389 M0 45 428 | [, broximal
4040years .. ... ... ........ 953 374 0.1 320 332 342 354 372 395 404 414 421 A & Fermur L porene
SO-5Oyears ... ... ........... 884 36.8 0.14 38 330 336 349 369 388 305 401 413 B k.
G0-GOyears .. ... _........... 844 359 0.15 300 422 33d 340 359 379 388 394 404 !
TO-TOyears ... ... ........... 473 354 0.17 04 312 322 335 354 374 3W2 300 400 Distal
80 yearsandover . ... . ........ 268 35.0 0.20 305 314 320 330 350 372 379 384 390 3 {; | Femur
SAERR HEALT IES - RHOPRE Female upper leg length [cm]
Estimated in CAE
44
43
42 —
11 o o e e e THOR5F: 41,7
Anthropometric Reference
2 Data for Children and Adults: o SID-lls: 40
o United States, 2011-2014 39
1 E; 38 pemmmmemmmemeee————— H-Ill 5F: 38
ol=z
i} 37
g 36
= 35
E’ 8 34
@
e E 33
ol= 32
_ 1=
@
S]8 31
>18
/? US. DEPARTMENT OF HEALTH AND HUMAN SERVICES 30
%Qﬁ bt s B 5% 25% 50% 75% 95%

The upper leg length has
been defined by
measuring (by CAE and/or
on aphysical ATD) the
distance from the hip-joint
to the front of the knee.

Example: H-111 50M

Legends:

* Colored bars = 20 years
and over for each %-ile.

« Black line = Mean for
each %-ile.

Internal
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Evaluation-tools.
Anthropomorphic Data (example). Male Standing Height.

Table 11. Height in centimeters for males aged 20 and over and number of examined persons, mean, standard error of the mean, and
selected percentiles, by race and Hispanic origin and age: United States, 2011-2014
Mumber of Standard Percentila
examinad arror of
Race and Hispanic orgin and age persons Mean  the mean Sth 10th 15th 25th 50th 75th 85th adth 05th The Standing he|ght fora “Sitting ATD” has been
Al racial and Hispanic-origin groups’ Cantimatars defined by measuring (by CAE and/orona phy3ical
ATD) and summarizing the “joint-to-joint” distance
20yearsandover . . .. ... ... ... .. 5,232 1757 0.21 1624 166.2 168.0 170.6 175.6 180.8 1837 185.4 1881
20-20years . ... . ............ 937 176.4 0.26 1640 1660 1685 1711 1762 1813 1845 1864 1888 from under the foot to the top of the head.
A0-39years ... ... 414 176.6 0.30 163.8 167.1 168.8 1715 176.6 1818 184.4 186.6 1891
40-40years . ... . ............ 872 176.2 0.42 1628  166.8 1685 1710 1761 1800 1843 1857 1877
S0-B9years ... ..., ... ... 852 176.0 0.50 164.5 166.9 168.5 170.7 175.6 181.3 1837 185.4 1885
BO-BOYears . ... ............. 877 1753 0.46 1621 1855 1674 1703 1756 1808 1831 1842 1874
TO-TOyears . ................ 486 173.0 0.32 162.2 164.3 165.4 168.3 1726 1774 180.0: 182.2 185.2
80yearsandover ... .......... 204 1716 0.50 1507 1830 1642 1675 1710 1762 1790 180.3 18238
Example: H-111 50M
SAFER * HEALTHIER * PEOPLE" Ma Ie Sta n d i ng H e|ght [cm]
Barefooted estimated in CAE
190
188 =
186
184
Anthropometric Reference 182
p Data for Children and Adults: 180
o United States, 2011-2014 178
=]
3|% 176
B 174
> E it S ———————. o THOR 50M : 172
L it ———_ 1' ——————— - -
£ H-1Il 50M : 170 ES-2, WorldSID 50M: 171
B 168
= 123 Legends:
512 162 + Colored bars = 20 years
ol K and over for each %-ile.
S 160  Black line = Mean for
i L 198 each %-ile.
| e 5% 25% 50% 75% 95% _
Autoliv
12 DEOP Review Internal
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Evaluation-tools.
Anthropomorphic Data (example). Male Weight.

Table 5. Weight in kilograms for males aged 20 and over and number of examined persons, mean, standard error of the mean, and
selected percentiles, by race and Hispanic origin and age: United States, 2011-2014
Mumber of Standard Parcantile
examinad errar of
Race and Hispanic origin and age persons Mean the mean Sth 10th 15th 25th 50th T5th 85th 90th 95th
Al racial and Hispanic-origin groups’ Kilograms
2yearsandover .. . ... ... ... 5,236 888 0.43 G2.0 66.3 690 749 85.0 902 1074 133 1249
20-29years .. ... ...l 936 847 118 57.3 62.4 65.3 69.4 80.7 4.6 105.3 1121 1274
A0-39years .. ... ...l o414 a0.2 078 63.6 68.1 7 76.2 86.6 100.3 1102 Hr.7 1279
40409 years ... ... L. ar2 915 073 66.3 709 739 778 8041 100.9 107.6 13.0 126.6
G0-5Q9years ... ... ........... 854 905 0.82 G35 69.0 T26 iz 888 100.8 107.4 136 126.7
60-69years .. ... .. .... ... ar4 90.6 1.37 625 66.7 T0.0 762 83.6 101.2 110.8 115.8 126.6
TO-79years . ................ 486 458 0.92 61.9 66.3 60.2 75.6 833 6.1 103.0 107.2 1141
B0yearsandover . .. .......... 300 782 0.86 56.8 601 641 60.9 776 882 a4.0 98.0 105.9

SAFER * HEALTHIER * PEOPLE" Male WE|ght [kg]

130
125
120
115
Anthropometric Reference 110

Data for Children and Adults: 105
United States, 2011-2014 100

0
o
N
B
3
o
3
<

w
o
2
B

0
o
w
ES

O

o}
T
o

c

G
2
s

Series 3, Number 39

b ", US.DEPARTMENT OF HEALTH AND HUMAN SERVICES
i / Centers for Disease Control and Prevention
5

Nattanal Center for Health Statistics 5 % 25 % 50 %

75%

95%

Legends:

* Colored bars = 20 years
and over for each %-ile.

« Black line = Mean for
each %-ile.
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Evaluation-tools.
Anthropomorphic Data (example). Male Upper Leg Length.

Upper leg measurements were taken on
seated participants; the distance from the

Table 32. Upper leg length in centimeters for males aged 20 and over and number of examined persons, mean, standard error of the mean, E . 3 N
and selected percentiles, by race and Hispanic origin and age: United States, 2011-2014 mgumﬂl crease to the distal end of the
. femur was measured.
Number of Standard Parcentile
axaminad arror of Inguinal
Race and Hispanic origin and age persons Mean the mean 5th 10th 15th 25th 50th T5th 85th 0th G5th ] ¥ Crease
~—Pelvis ]
All racial and Hispanic-origin groups’ Centimeters - l:' Mid-Thigh
! Skinfold
20yoarsandover .. ... .. ........ 5013 412 0.00 362 372 380 304 414 431 442 450 461 1| Proximal

20-20years . ... ... .......... 012 423 0.00 375 386 303 402 423 440 451 46.1 470 ' . L [+~ Border of

0-30years ... ... ... .. 887 4.8 0.10 373 383 302 400 417 436 446 452 463 y § i~-Femur

40-4Qyears . ... ... ... ... .. 837 413 0.15 367 376 382 303 414 431 442 450 460 The quer leg length has

50-B0years .. .. ............. 832 400 017 38 370 30 300 410 420 441 448 455 Distal been defined by

B0-E0years . ... ............. 841 40.2 0.26 340 363 370 381 401 424 435 442 454 |~Femur measuring (by CAE and/or

TOTOYEArS .o ovveeea e 454 39.2 0.14 343 355 362 370 302 412 422 420 442 A k -

80 yearsand over ............. 250 304 022 245 356 365 373 402 412 424 432 443 ], [ on a physical ATD) the
distance from the hip-joint
to the front of the knee.

SAFER * HEALTHIER * PEOPLE" Male u pper |eg |ength [Cm]
Estimated in CAE
ig ----------------------------------------------------------- WorldSID 50M: 49,5
- THOR 50M: 48,7
47
) 7 ittt — H-I11 50M: 46,5 -
Anthropometric Reference
e Data for Children and Adults: 45 ES-2: 445
o United States, 2011-2014 44 e T
al? 43 Example: H-1ll 50M
of=z
B 42
o 41
o
£ 40
g % 39
T 38 .
ol|t 37 Legends:
512 36 + Colored bars = 20 years
ol K 35 and over for each %-ile.
S  Black line = Mean for
(8P il L 3 each %-ile.
| e 5% 25% 50% 75% 95% Autoli
14 DEOP Review Internal
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Evaluation-tools.

H
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130

P(AIS3+)
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Nij

H-1Il 5F Thorax Certification

Internal

Test Specifications:

* Pendulum mass = 13,97kg

» Pendulum velocity = 6,71m/s

* Chest displacement = 50 to 58mm

» Pendulum peak force = 3,9 to 4,4kN
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PAIS34)

P{AIS3+)

Evaluation-tools.
H-111 50M. Sample of Injury Risk Curves.

Probability of AIS3+
1000
—+—pP(AlS3+) ® 10% W 25% W 50%
0300
02800
0700
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o
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0.100
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| 10%

| 25%
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| 10%

m 25%
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____ Performance-corridor
NCAP to Legal

o 10 20 30 40 50 60 70 20 S0 100 110 120 130
H3-50 Peak Chest Deflection, Cmax (mm)
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P(AIS)

1000

0300 |

0800 |

0700 |

0500 |

0500 |

0400 |

0300 |

0200 |

0100 |

0000

Probability of THOR AIS3+, AIS2+ and H3-50 AIS3+ Injury

~—a—THORASI3+ m 10%
—8—THORAIS2+ ® 10% m 25% ® 50%
—s—H3-50AIS3+ W 10% m 25% m 50%

15 2 25 3 35 4
Nij

H-111 50M Thorax Certification

Test Specifications:

* Pendulum mass = 23,36kg

» Pendulum velocity = 6,59 to 6,83m/s

* Chest displacement = 64 to 73mm

» Pendulum peak force = 5,16 to 5,894kN

Autoliv
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Evaluation-tools.

S
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ID-lIs. Sample of Injury Risk Curves.
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DEOP Review

PAIS24)
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| 25%
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3000 4000 5000 6000 7000 BOOO 5000 10000 11000 12000 13000 14000 15000 16000
SIDIIs-5th% Acetabular + lliac Force (N)

SID-lIs Thorax Certification (without arm)

Test Specifications:

* Pendulum mass = 13,97kg

» Pendulum velocity = 4,2 to 4,4m/s

» Thorax displacement” = 32 to 45mm

» Pendulum peak acc = 14 to 18g
*Including all Thorax ribs

Autoliv
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P(AIS3+)

Evaluation-tools.
WorldSID 50M. Sample of Injury Risk Curves.

PAIS3+)

Probability of AIS3+ Probability of AIS2+ Injury
1.000 1.000
@ P(AIS3+) m10% m25% mW50%
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0.700 o700 | : ;z:
e - 0.600 | " 50%
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0.500 £ o + 10%
0.400 * 25%
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FIORAUIILY Ul AIDDT Hjjury
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s | Certification vs. Performance Overlay
0500 Test Specifications:
—e—P(AIS34), 45yrold
o0 0% + Pendulum mass = 23,36kg
i e + Pendulum velocity = 4,2 to 4,4m/s
W 50%
0500 re=PlARE4), 63 yrokd » Thorax displacement” = 32 to 43mm
+ 5%
—_— * 10% * Pendulum peak force = 3,2 to 3,8kN
* 25% % . .
0300 { Including all Thorax ribs
<« Performance-corridor
0200 NCAP to Legal
000 Certification-corridor
0.000 @

0 10 20 30 40 50 60 70 80 S0 100

- o
Skeletal Thoracic or Abdomen Rib Deflection (mm) Au to I I v
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Mass [kg]

Mixed Population.
Male and Female Mass vs. Stature Distribution.

550 __Maleandfemale stature and mass: NHANES 2011-2014 140 PMHS stature and mass
T T T T T T T T | I ] !
= F-individual 7 gy
= M -individual P - — e
200 | F - 5th to 95th boundary AN20 s ] e i -
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Targets & Rewards.

Samples of Regulatory Requirements vs. Rating Requirements.

FMVSS 208

Ton 0\

|?6 km/h\|
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MDB EEVC,
950 kg

Source: CAHRS 2021
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Performance Balancing:

Dummy Hybrid 11 | Hybrid 1
| Size 50% male | 5% female

HIC3 /HPC36 [-]

Head HICs [-] 700 700
azms (€]
Njj [-] (4 Values) 1.0 10
Fashear (kN]

Neck
Fatension [kN] 417 2.62
Fz.compr [kN] 4.0 2.52
My [Nm]
a3ms (8] 60 60

Chest Deflection (mm] 63 52
VC [m/s]

Femur Axial Force [kN] 10 6.805

Head HPC < 1000

Chest VC < 1.0 m/s

Rib deflection D < 42 mm
Abdomen Z APF < 2.5 kN
Pelvis PSPF < 6.0 kN

U.S. NCAP

Dummy

Head
(HIC15)

Chest
(Deflection in mm)

Femur
(Forcein kN)

Neck
(Njj and Tension/
Compression in kN)

Overall

Hybrid 11l 50 % (Driver)

= m(mms)—'i.d.jzsl]
Rl A1534) "[ 0.73998

where & = cummlative normal distribution

1

Pnest_det(4153+) =

1

P(AIS 2+) = L+ o> B03W8Femr_Force

1
Paecy xy(AIS3H) DIy
) 1
Pract_Tos (UI3) = - roersrsment femion
1
Faat_Comp (53 = T srsveCompreor

Procy = maximum (Poock Nij: Prack_Tens» Freck_Comp)

5 E AIS34)=
1.4+ 034561 568*(ChestDe) 4612 ehest _dept (A5 3+)

Hybrid Ill 5 % (Passenger)

Rissy - of SO Ti5m1)

0.73098
where ® =cumulative normal distribution

1
A emjm-l.rziz-(cmbmwu

g PR s _Farce

P(AIS 24) =

1
Faea wi(AS3) =g oy

1
F meck_Tens (AIS3)= 1 6‘?ms;si-s T70Neck_Temsion

» 1
Fract_comp (41531)= 1= 05583 TI0Neck_Comprezien

Posy = 00X imum(Pracy 35 Prect_ens, Prack _comp)

P 1- (1P, ) X (1P, ) x (1P, ) x (1P, )

Euro NCAP

“Meet Regulatory Requirements — Peak Rating Requirements”
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