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Abstract

Although harmonization of test procedures for full-scale side impacts has been discussed, different test procedures are still
being used in the U.S., Europe, and Japan. These procedures differ in impact conditions, evaluation criteria and among other
aspects.

However, as the global harmonization of vehicle safety regulations has progressed in recent years, harmonization activities
relating to the side-impact test procedure have also become more active.

For example, under the IHRA Side Impact Working Group, experts from various countries have discussed the development
of an internationally-harmonized side-impact test procedure that matches the latest conditions of side-collision accidents and
actual status of the vehicle market.

With regard to dummies used for side impacts, a worldwide-harmonized side-impact dummy (World-SID) is being
developed by a Task Group established under ISO/TC22/SC12/WG5.

In addition, problems of the current EuroSID-1 dummy have been corrected. Through development and evaluation, this
modified dummy, called ES-2, is now ready to be used in regulations.

For discussions on the uniform side-impact test procedure, it is necessary for countries, including Japan, to fully understand
the realities of side-collision accidents and reflect them in the procedure.

To contribute to the IHRA SIWG activities, this study analyzed the situation of accidents in Japan, summarized the frontal
dimensions and stiffness of typical vehicles on the market, and verified the results through vehicle testing under actual accident
conditions. Based on the results, base data were collected for items to be included in the up-coming uniform side-impact test
procedure when the latest accident analysis is concerned.
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Fig.1 Types of vehicles in vehicle-to-vehicle side impact accidents
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Fig.2 Number of injuries to struck- and non-struck-side occupants in
car-to-car side impact accidents
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Fig 3. Velocity distribution in car-to-car side impact accidents classified
by struck-side occupant injury severity
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Fig. 4 Injured body regions for “Serious +” injuries in car-to-car side
impact accidents
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Fig. 5 Causes of injuries for “Serious +” injuries in car-to-car side
impact accidents
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Fig. 6 Raio of serious injuries by gender in side impact accidents
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1990 1997

Fig.7 85% 88%

10 15



300mm

MDB
Moving Deformable Barrier
1998 1)
2) 3)
e, gl (
=,
SUV SpOI‘t Utlllty VehIC|e Measurement Point (mm)
1 |Overall Width 1652
4,026,470 2 |Tread 1428
3 |Front Shock Absorber Fixing Width 1007
3,057,349 4 |Longitudinal Member Width(Inner Surface) 982
5 [Longitudinal Member Width(Outer Surface) 853
1998 5,879,425 6 [Front Shock Absorber Fixing Height 788
7 |Engine Top Height 735
685%, 520% 8 |Bonnet Front-end Height 736
9 [Longitudinal Member Top Height 504
10 |Longitudinal Member Bottom Height 376
11 |Engine Bottom Height 267
F|gg 12 |Front Shock Absorber Fixing from Vehicle Front-end 804
13 |Bonnet Front-end from Vehicle Front-end 99
50 1’150 kg 14 |Longitudinal Member Front-end from Vehicle Front-end 138
1993 Fig. 9 Measureing points and weighted average for each dimension
1,080 kg 70 kg
SUV
MDB
86
50 mm
100% — 6
1
o  90%
=)
£ 8o%
=4
% 70% f
Q.  60%
L s0% 7
% 40% _,/
£ 30% ECE/R95
O 200 .
10% / D Flglo
0% L= g

600 800 1000 1200 1400 1600 1800 2000 2200 2400

Mass (kg)

Fig. 8 Cumulative distribution of vehicle mass

SuUv

Fig.9

800mm
50 20 30km/h



=60 —TTT 60 T T T T T T 60 T T T T
= | Block-4 40 |-Block-5 40 |-Block-6
15 gzo - ‘ ‘ e =T zol B = ] 2o ‘ ‘ e T
0 50 100 150 200 250 300 350 00 50 100 150 200 250 300 350 00 50 100‘ .150 200 250 300 350
Displacement (mm) Displacement (mm) Displacement (mm)
0 ek H 2 elocks [ || M 2 [iocks 1111
2 11 S0k S aann —H %H A~
E 60 ==+=| 60 7 60 i
8 w0 S A 40 T — 40 A= L=
1 2 3 BpZbr T i 7ZasliEs [ 2 pdT
. 00 50 100 150 200 250 300 350 00 50 100 150 200 250 300 350 00 50 100 150 200 250 300 350
Flgll 4 EUROSID']. Displacement (mm) o ‘D\‘sp\‘acemem (mm) ‘ D\sp;coe:emm(mm)
00 [ Total Blocks |~ N
ES'2 (5) gaoo ol 7 Block5 | Block4 | Block6
gzoo % ::‘ £
w0 [ :m' ] i Blockl | Block2 | Block3 é
ECE R95 00 50 100 150 200 250 300 350
Displacement (mm) Ground level
Fig. 10 Vehicle front-end stiffness (weighted average based on the 1998
FMVSS214 car models)
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Table 1  Full-scale test matrix
Test No. 1 2 3 4 5 6 7 8 9
Impact Configuration A %I‘
Impact Velocity 50 km/h 53.9km/h | S50km/h | 53.9km/h | 50km/h | 53.9 km/h
MDB Mass 950 kg - - - - - - 1368 kg -
Barrier Face Height 300 mm - - - - - - 279 mm -
MDB Impact Point ECE/R95 - - - - - = FMVSS214 -
Barrier Face Type ECE/R95 - - - - - - FMVSS214 -
Struck Vehicle 4drSD-A - - - - - - - -
Struck Vehicle Mass 1285 kg 1282 kg 1283 kg 1210 kg 1211kg 1433kg | 1430kg | 1432kg 1431kg
Front Struck-side Dummy [EUROSID-1 SID- s |EUROSID-1  ES-2 - ES-2 - - -
Seat Position Mid Front Most Mid Mid - Mid - - .
Rear Struck-side Dummy SID- s |EUROSID-1 SID- s | SID- s - SID- s - - -
Front Non Struck-side DumEUROSID-1 - - No Dummy - No Dummy - - -
Seat Position Mid - - - - - 4_
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Fig. 12 Dummy responses of struck- and non struck-side dummy
(ECE R95 base, EUROSID-1)
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Fig. 14 EUROSID-1 and SID-Ils dummy responses
(ECE R95 base, non-crabbed)
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Fig. 13 Front and rear struck-side dummy responses
(ECE R95 base, non-crabbed)
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Fig. 15 Front dummy responses in non-crabbed and 27degree crabbed
test (ECE R95 base, ES-2)
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Fig. 16 Rear dummy responses in non-crabbed and 27degree crabbed
test (ECE R95 base, SID lls)
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Fig. 16. EUROSID-1 and ES-2 responses in ECE R95 based tests.
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