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A study on development of the pole side impact sled test
using WorldSID

Hyungjooon Oh, Seungki Kim, Kyungho Lim
Key Words : Pole side impact crash( e ’?‘%), Sled test( =l Al ?j), WorldSID( %75/‘]5)

ABSTRACT

The pole side crash caused fatal injury by comparison with other crash impact mode such as frontal and
rear crash. EuroNCAP proposed the pole side crash test using WorldSID(World Side Impact Dummy). The
objective of this study is to develop the pole side impact sled test using dummy rib deflection between
crash and sled test. In the pursuit of this purpose, we fabricated new pole side sled buck and test prelimi-
nary pole sled using ES-2re. Through this, we found the sled acceleration pulse scale. Hardness and thick—
ness of the EPP affects the rib deflection. We conducted the pole sled test using WorldSID based on the
preliminary results. As a result, rib deflection was shown to correlate well between crash test and pole side
sled test.

1. M2 6.1%, F3A47} 4% A& 5 o
A4 FFe ToncE $HY HasAe] Ry

ki
&
2L
)
N
)
ofy

ZUZEA s AUEEATY gE] FEduUxE Uk AR FERMEA RS Aste] oY udtelA
T4 T F e T3] EESth o2 sl Aln 7 2 AAEFEAHG7HNew Car Assessment Pro-
HEA Al ARIL tiAto] BsAbell Al AFA 9 BA4S 7 gramE Fot] SW $= Ald H A H7HE &
atAl Hm, o]2 <late] trE e % Almwrr AL Uth FEluehsokph 90% FWFEAIE, 29%kph
F3(fatal injury)S 9% &Fo] &tk NASSKBMW  7Ie SUTEAIES AAsh, v=e] 45 62kph 63

)\
e

dolE S A3 AMcNe111(2005)°] Al waw =

AA AP 30%, F9A] F 35%7F SHEFEAFL] =
A ErAskeiTh 20129 ARA EAEYE A9nd T

U DA wEAL AGER F ZULg S5 ApE A A
A7F ok 144%2 A3, BAAE A4 wEAln #H 197dFE SARES 7157 0IS0/TC22/5C12/WG6)
Bazre] 326%S AR s AWEE AP 7 & Esk] AT E(biofidelity) 7F 3 Hul 7t A
ahE el 5 Zbol A WorldSIDZ A}%@ =%
EAY AE9RE HE T oy, wWEAL 20158%F
B EwroNCAPol A EuroSID IE AH&ste 71E 24

il -
1o
o,
o g
2
3
5
Lo}
[}
k1
|\
rg
ofj
iy
>
gt
%
=
"‘Er
N

%)
o
o M
>

HLo
=21 =
IARPEr] w3k FEQhdAd 3ol et

 ARAAAEA
E-mail : hyungjoon.oh@gm.com

ASIAHESXH5H, H2S, pp. 5~10, 2013(=2& L Xk 2013.11.13, HAL2E L} 2013.12.20) 5



o8

HA

FEAE 29kph 7155 HUSEAE U WorldSIDE

Z-g38to] 32kph BE 7S SHEFTEANEE AT 94

olt}. ¥ =oAME olF Hste] 71ESH %—% *al

E(sled)E 7Nt AlEA
|

EuroNCAP 20159 5-E A2e ¥ &5 AR
el WorldSIDE 443l 7155 A H7tE
AN & Aot 7]Ee PE FEAEE BEE

EH/\

WA FE £ 29kph

S A3 3|
Nt SN AARRE AN ADAE 2
7)1 (rigid pole)@Ael F& Atk Figle 71559
3E A9 nolz,

Fig.1 Pole side crash test configuration
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Table 1 Comparison of WorldSID and EuroSID-2re

Biofidelity
Body Region IntemalES ExternalES
WS WS

Zre Zre

Head - - 0.3 1.0
Neck - - 0.8 2.2
Shoulder 1.0 2.1 0.9 13
Thorax 32 3.1 2.0 2.4
Abdomen 19 27 24 N/A
Pelvis 2.7 35 18 15
Overall (w/A) 2.2 2.8 14 -
Overall (wo/A) - 1.2 1.7
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Table 2 WorldSID injury criteria

Body region Parameter
HIC36
Head
Peak Resultant Acc. <80g
Higher performance limit, 38mm
Chest .
Lower performance limit, 55mm
Higher performance limit, 47mm
Abdomen o o
Lower performance limit, 65mm
. Higher performance limit, 1.7kN
Pelvis -
Lower performance limit, 2.8kN
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Table 3 Test method and control factors

Test Number Remark
Pre-test 4 Check equipment
ES-Zre 13 Analysis of control factors
WorldSID 4 To correlate between crash
and sled
Number of pipe
Control Foam Hardness
Factors Sled pulse scale
Head foam thickness
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= 1
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g A(delta)d] EFAAE EAFTE =, Aupper,

Amiddle, Alower #t2] EFHAF] tigh S/N H|(NTB
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/ 41.8

Avg.: 37.5

(a) analysis of rib deflection average
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Table 4 result of the analysis of control factors

Average Slope control
Control factor control of rib of rib
deflection deflection
Number of pipe X X
Foam Hardness (0] X
Sled pulse scale O (0]
Head foam thickness (0] O
Table 4& AWAQ) Aojolx G ¥4 2 sholc)
AeielA B AT B s v F FAS o
golol 24 5o BE gEd AT A ¥, F
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3.3. WorldSIDE 0|88t s3=E AlE

3.3.1 EQIAI&(Vehicle to sled Validation test)
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Table 5 test condition of sled validation test

Pre-te o

Control factors st Validation test

Val.l Val.2 Val.3

Foam Hardness none none none

Sled pulse scale 0.95 0.95 0.95

Head foam thickness 100T 100T 100T

Time shift 4ms 15ms 20ms
£ z4d3th #elAd(Validation test)2 Azt A9
gu] EdU= AlFe FRASFHAF] 10%0d, T4
FEHLA G FAA S A= SmsolUlE AAF
Atk Aol gold A% dFH LAANE W
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Vehicle to sled validation using WorldSID
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Fig. 8 correlation sled test using worldSID dummy
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Middle Rib dflection

—Veh.Middle = =Sled.Middle
(o) Middle Rib deflection

Lower Rib dflection

004
—Veh.Lower = -Sled.Lower
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(c) Lower Rib deflection
[Eh2l: mm]

Fig. 9 Chest deflection vehicle to sled test validation
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