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Abstract : 2,097 deaths out of 5,229 by traffic accident occurred by vehicle to vehicle crash and 855 deaths out of
2,097 occurred at side crash in 2011. Korean government adopted New Car Assessment Program to reduce the
wounded and deaths at traffic accident in 1999 and side impact test has been added in 2003. 43 out of 53 vehicles tested
in NCAP side impact rated 4 and 5 stars means the highest occupant protection. In this study three small class vehicles
have been tested according to Insurance Institute for Highway Safety's side crashworthiness test protocol. IIHS test
protocol uses 1,500kg moving barrier rather than NCAP's 950kg and the occupant protection rated Good, Acceptable,
Marginal and Poor based on injury measure, structural integrity and head protection.
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Table 1 Vehicle specification

Vehicle type Car 1 Car2 Car3
Weight (kg) 1,198 1,247 1,230
Airbag side&curtain | side&curtain | side&curtain
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Table 2 Injury criteria for head and neck

Bo.dy Parameter | IARV G-.A A-.M M.-P
region rating | rating | rating
HIC-15 719 623 719 935

Head and | Tension (kN) | 2.1 2.1 2.5 2.9
Neck Compression
(kN)

2.5 2.5 3.0 3.5

Table 3 Injury criteria for torso

Bo?ly Parameter IARV G-.A AiM M.- P
region rating | rating | rating
Rib deflection ” ” 0 50
(mm)
Torso | Deflectionrate | o )5 150 | 984 | 1148
(m/s)
Viscous criteria 1.00 1.00 1.20 1.40
(m/s)

Table 4 Injury criteria for right and left leg

Table 4= 915 v o} who] F e+ 3 B 7leh=
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(t2 — t1) . a, 27 U
where a, : head resultant acceleration(g)
D(t),
VO(t), = 1.0x V(t),x T8 )

where V(t)i : velocity of rib i at time t(m/s)
D(t)i : deflection of rib i at time t(mm)
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Table 6 Head and neck injury measure

Car 1 Car 2 Car3
D R D R D R
HIC-15 779 |343.7(270.4|231.6|371.0|149.8|173.7

Parameter | [ARV

Tension 1 1y 14| 051 | 126 035 | 1.21 | 0.30
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Table 7 Torso injury measure
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Table 8 Femur and leg injury measure

Car 1 Car?2 Car3
D R D R D R

Parameter | [ARV

Acetabulum

force (kN) 40 |246|0.24 332199 |139]0.53

[lium force

(kN) 40 229 |1.88]3.03 271 |187]2.66

Acetabulum
and ilium 5.1 | 4.53]1.81 510|438 |3.23]3.04
force (kN)

Femur A-P

force (kN) 39 10.1410.17 | 020 | 0.28 | 0.17 | 0.15

Femur L-M

+ . . . .
force (KN) 39 1091(0.62|0.94 |0.70 | 1.21 | 0.80

Femur A-P
bendingM | £356 |261.2|111.1]235.2| 68.8 [151.4|129.9
(Nm)

Femur L-M
bending M | +356 | 38.4 | 38.4 {25.76(50.71|20.4 | 31.9
(Nm)
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Ribdeflection | 5,159 5 | 298 [20.9|33.5 300 | 30.1
average (mm) ' ' ' ' ) '  Car 2= 9.0cm 2 Acceptable L8] 3L Fig. 31| L}E}
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ribl 0.20 [0.43 10.77 1 0.36 | 0.41 | 0.42 Table 9 Vehicle intrusion measure
Ve rib2 0.21 10.46 | 0.89 | 0.35|0.42 | 0.47 Parameter Good Car 1 Car2 Car 3
rib3 | 1.00 | 0.38 | 0.51{0.69 | 0.30 | 0.43 | 0.43 B pillar to driver seat 12.5
(m/s) . o A 12.5 9.0 13.5
rib4 0.66 {0.29 | 0.28 1 0.97 [ 0.33 | 0.28 centerline (cm) 173
ribs 027102810371068104110.17 Structural failure No structural failure
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