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Abstract : When two cars impact each other, it is usually known smaller vehicle's passenger likely to be more seriously
injured than bigger one's. Generally it is known that SUVs and Light Truck Vehicles (LTVs) are bigger and heavier
than passenger vehicles and their drive height such as bumper rail and side member, and front end stiffness are higher
than those of passenger vehicles. Because of these characteristics the occupants of passenger vehicle struck by SUVs ot
LTVs are more likely to experience severe injury or fatal injury. To evaluate SUV and LTV's aggressivity to passenger
vehicle, SUV to passenger vehicle and LTV to passenger vehicle head-on crash test have been carried out. And finally
the way how to reduce incompatibility between SUV and LTV and passenger vehicles is suggested.
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Lo g g3t} oo ¥ oAl SUV Table 2 Vehicle specification
AW 7318 A gako] 241 Ulst TAXNS Vehicletype | P.C1 | SUV | PC2 | LTV
ZohA17)= g olole Az gle2 Model year 2006 | 2006 | 2006 | 2006

e el o st Weight (kg) 1453 | 1,599 | 1461 | 1,744

£33 e Agats Ba5o] 2008 dof oF Al Width (mm) | 1810 | 1800 | 1810 | 1,740
ARbAE 7 T2 o) 3R 27| A B Height of bumper 453 168 a7 597
Aol ehd A Hu% v %3 Aol (mm)

- . Height of side

X = F=7}0] == =k s

_1?; o AEte] FEelA AR geA member 490 515 481 390
Ho 53 doiatgel digt T2 43S Hrlslr) 9 (mm)
3 T 582 SUV, HEH) el 2} o) x} A
HEE AIFES A3

2. 34 Alguiy

A DAY ZT5EA 9 o] 2ol w}
£ Ao FA4S Frtshr] A8 55U 28 5
£2188 SUV S HE= ] tla)] 50km/h, 50% offset
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o) MYAR(FE A AL $AF o A e
= Aol TEx] AR 2 g A%e 5718} Photo. 1] Wb 213} 2ol %‘% Al FEA A
o] zbeke] Haat B 5 A5l gis] Aol ) £ Fdhs FAY EH el SUVZE 858l
= A st 2o} oF ISmm =2 §F]0 AN ES & &
slek.
21 NE et R
B ATE A8 T3e8AFH SUY, FH5 Xt o
SA I FE(IE B0 ot 2N FL A
A8t th Table 1o 7o) ALEH x}3S 1he}
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Table 1 Vehicle to be tested
Passenger car (P.C) vs SUV
PCI1 | _suv
P.CvsLTV
P.C2 | LTV
) o Photo. 2 Front end mismatch between passenger vehicle and
TS A @ AFEo] A& Table 201 VERAI T light truck vehicle
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Table 3 Injury criteria for head and neck

B - - .
O.d Y Parameter | IARV ! ‘2 2 ‘3 3 .4
region rating | rating | rating

HIC-15 700 560 700 840

Njj 1.0 0.8 1.0 12
Head and
Neck Tension
(KN) 33 2.6 3.3 4.0
Compression
(kN) 4.0 3.2 4.0 4.8

Table 4 Injury criteria for chest

Bo.d Y Parameter | IARV 1t2 2j3 3T4
region rating | rating | rating
Acceleration 60 60 75 90
(3ms,g)
Compression 50 50 60 5
(mm)
Chest C -
OmPIESSION | g2 | 66 | -82 | 98
rate (ms/s)
Viscous criteria 10 0.8 Lo 12
(m/s)
Table 5 Injury criteria for right and left leg
Bo.d Y Parameter IARV 1-.2 2j3 3T4
region rating | rating | rating
Femur load
*N) 9.1 73 | 9.1 | -109
Knee-tibia
displacement -15 -12 -15 -18
{mm)
Leg and
Foot Index 1.00 | 0.80 | 1.00 | 120
Tibia load
-8. 40 | -60 | -8.0
(N 8.0
Foot acceleration 150 150 200 260
(8
1 K 2.5
HIC15= [+ [ adt]* (t,—t) (1)
(tz - tl) ¢
1
where a, : head resultant acceleration(g)
NTE = —ey — 2 2
© 6806 ' 135 @
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Fig. 1 Guideline for structural rating
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Table 6 Head injury measure

Parameter PC1 SUV PC2 LTV
3ms Acc.(g) 71.1 48.8 50.0 57.9
HIC 15 404.6 222.6 220.8 3235
HIC_max 687.9 365.4 471.0 513.9

Table 7 Neck injury measure

Parameter PC1 SuUv PC2 LTV
Tension (N) 1,660 1,080 1,362 3,023
Compression (N) 20 160 72 83

TE 0.26 0.13 0.14 1.18
TF 0.26 0.27 0.27 0.62
CE 0.00 0.05 0.1 0.02
CF 0.00 0.08 0.00 0.02
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Fig. 2 Head acceleration-resultant
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Table 8 Chest injury measure

Parameter PC1 Suv P.C2 LTV
Acc. (3ms,g) 45.7 43.7 383 35.1
Deflection (mm) | -32.92 -20.82 -30.76 -8.7
Deflection rate

(m/s)
Viscous criteria

(m/s)

-1.63 -2.59 -1.65 -1.1

0.16 0.09 0.15 0.03
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Table 9 Leg and foot injury measure

Parameter PC1 SUV P.C2 LTV
Femur | left(L) -3,270 | -2,680 | -2,552 | -11,882
load (N)| right(R) | -3,650 | -3,656 | -3,665 -6,237

L up 0.24 0.32 0.36 0.72

Index down| 0.38 0.19 0.33 1.62

R up 0.59 0.35 1.01 0.92

down| 0.64 0.29 1.71 0.77

Tibia L -1,058 -164 -935 520
load(N) R 2,020 1§ -1,058 | -5926 | -1,398
Foot L 110.59 | 83.41 | 115.95 | 580.45
acc.(g) R 271.13 | 127.48 | 461.81 | 181.37

Sec.

Fig. 5 Right femur load of driver dummy
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Table 10 Occupant protection rating

PC1 Suv PC1 LTV
Head and Neck 2 1 1 3
Chest 1 1 1 1
Leg and Foot(L) 1 1 1 4
Leg and Foot(R) 4 1 4 4
Structure 1 1 1 4
Restraints 2 1 1 4
Combination 2 1 2 4
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