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A study on the sled test methods for IIHS small overlap
performance development

Hyungjooon Oh’, Seungki Kim, Sungwon Kim, Kyungho Lim
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ABSTRACT

Small overlap crash caused fatal injury in real-world crash. IIHS(Insurance Institute for Highway Safety)
proposed the small overlap test. The objective of this study is to analyze dummy injury criteria and dummy
excursion on the sled reinforced body angle. Result of the comparisons of dummy injury criteria of a head,
neck, and chest was best correlation between sled and vehicle test on base angle+3°. However, lower
extremity was not correlation because sled test could not copy of intrusion. There were a correlation
between dummy movement and sled reinforced body angle. Sled reinforced body angle affects the lateral
direction of excursion more than longitudinal excursion.
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2. Small overlap crash
2.1 Real world crash

e 2 W5 (NHTSA, National Highway
Traffic Safety Administration)ol| 4] =NASS-CDS(Na-
tional Automotive Sampling System- Crashworthi-
ness Data System)®} CIREN(Crash Injury Research
and Engineering Network)s TheF AAlal Aba =}
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& wW#U+S FLEE, FREEZ 43 gse s
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2.2 IIHS small overlap crash test

Small overlap crash test= *}&F centerline?.il‘%Ei
25% Ho] 2 XS 40+06 mph & 1A "o =
= A7) AlE Aot Flg.h:
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AW FE AlE(full frontal crash test)Z} moderate
overlap test®t ©longitudinal member7} thHE-E9]

small overlap test
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Fig. 2 Vehicle intrusion measuring points

Fig.2+= upper, lower occupant compartment 2Jin-
trusione H7F3}= measuring pointE  LERNH,
Table 12+ 22t dummyol X &4 3= injury criteria
9} demeritsE 7}8}= restraints, dummy kinematic2]
H7F ¢85S Yehdt Table 3 MHSOA zlegs

201332 2970 mid-size 2ol tH3F small overlap
crash test Z23}o|t}.
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Table 1 dummy injury criteria

Body region Parameter

HIC-15

Head and neck Nij

Neck axial tension[kN]

Neck compression[kN]

Thoracic spine acceleration[3ms]

Chest Sternum deflection[mm]

Sternum deflection rate[m/s]

Viscous criterion[m/s]

Thigh and hip Knee-thigh-hip injury

Tibia—femur displacement[mm]

Leg and foot Tibia index[upper, lower]

Tibia axial force[kN]

Foot accelerationlg]

Table 2 Restraints and dummy kinematics

Demerits parameter

Fontal head protection

Lateral head protection

Frontal chest protection

Occupant containment and miscellaneous

Table 3 IIHS small overlap test result, MY2013

. Overall Vehicle Restraints
Rating . /Dummy
Rating Structure . ;
Kinematics
- : ;
A 13 10 10
M 7 12 6
[ 5 5
Dummy Injury
Rating Hip Lower
Head Chest /Thigh leg/Foot
G = 29 % 17
A 1 N/A 1 2
M N/A N/A N/A 2
| R N/A 2 8
3. Sled test

3.1 Al 2l

Sled AHE A7 AR G FE APL BEA
o A@E wAE 4 ke 4o itk o w=E

o] A}8-% sled reinforced body+= small overlap]
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yawings REAF & $ JEE gyt g2 AYPS
g 4 7 rotations Fof Az SkGATh o] & #1dke]

CAEZE %3}9] dummy head C.G(center of gravity)2]
trajectoryS A8tttk H %9 head C.GAAA oo
o] kA A N (fully deployment) ©]%od] HZE3dle= <
] ArE F43] sled ARPONA 8 F base
angled 33t} Fig.3e dummy head®] movementE
Ueldoh 8 © BE sled A1EY 242 BF A%
FE AEH sGsHA SEATh Figds sledAd ¥
7} 45 Yehdth Table 45 8% test matrixS
LERATE

Fig. 3 Dummy head trajectory

‘ 1. CAE analysis

‘ 2. Base angle sled test

‘ 3. Dummy injury analysis

‘ 4. Dummy excursion analysis ‘

‘ 5. Sled test method evaluation ‘

Fig. 4 sled test method evaluation

Table 4 sled test matrix

Case No. Angle
1 Base
2 Base + 3°
3 Base - 3°
4 Base + 6°
5 Base - 6°
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3.2 Dummy injury

™ mHIC-15 ™ Head acceleration peak g

184 179

Base-6° Base-3° Base® Base+3° Base+6°

(a) HIC / Head acceleration peak g

®1 Nij = Neck axial tension B Neck compression

117121 117
108103101
I 23 87
Base-6° Base-3° Base® Base+3° Base+6°

(b) Nij / Neck tension&compression

[%] = Chest deflection m Chest deflection rate M Chest acceleration

145 145
130 132 135
115 113
105
97 o 10
81 84
jl il
Base-6° Base-3° Base® Base+3° Base+6°

(c) chset deflection & rate / chest accleration

Fig. 5 comparison of dummy injury of sled reinforced body
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Tibia -femur Tibia index

displacement 76

Tibia axial force

LH RH

LH upper LHlower RH upper RH lower LH RH

Fig. 6 Lower extremity injury of the selected angle(base+3°)
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3.3 Dummy excursion

Fig. 7 dummy’s forward excursion measuring

Overall dummy excursion< seatback hinge point
9} seat back deflection® dummy movementS =7
g} excursion S4& -‘Hffﬂ Fig7.9} #o] 54
£ AXsgon, SAWHE TMHSOA Aghsh Z2A|
A& wgkr}

Fig8& sled reinforced body? angle® dummy
movement®] A#HAAE  UEATE  Center move-

)el AAAGFE 0.7494, inboard movement(b)<]
T 094482 iAol w2 ASE ey
Fig9e dummy injury’} 2xke} 714 fAKSHA UEl
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Fig. 8 correlation of analysis of dummy movement

[%] .
overall dummy excursion

Longitudinal Lateral
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Base-6° Base-3° Base® Base+6°

Fig. 9 overall dummy excursion
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A3} head, neck, chestollA 23} FE9] injury
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