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The Study on influence of test factors for WorldSID injury
through AE-MDB side crash test
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ABSTRACT

NCAP(New Car Assessment Program) makes vehicle manufacturer improve safety performance through
free competition and customers guarantee vehicle selection by providing information of vehicle safety. That's
why it is important not only to meet the regulation, but also to cope with NCAP. EuroNCAP(European New
Car Assessment Program) side tests have conducted by using Progressive MDB and Euro SID II in order to
reproduce crash test between two vehicles over 10 years. However various researches report that
Progressive MDB and Euro SID II do not reflect evolving vehicle design, impact performance and biofidelity
of human. Therefore EuroNCAP has the plan to conduct AE-MDB side crash test using WorldSID which is
more evolved from 2015 by replacing Progressive MDB and EuroSID II. Automobile manufacturers need to
develop safety performance for new test closely.

This paper is to find test set-up parameters which affect into dummy injury instead of restraint system
and to research on its tendency. It is processed with mini and small car to know influence as changing ve-
hicle size and also analyzed by DFSS(Design for six sigma) which is one of optimization tools. DFSS is
vaildated by simulating CAE with Lis orthogonal array of 6 control factors adjustable as EuroNCAP
requirement.
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Table 1 Control factors

No.| Control factor Level 1 Level 2 | Level 3

A'| Impact point X -25mm 0 25mm

B| Impact point Z —25mm 0 25mm

C H-point X -10mm 0 +10mm

D H-point Z -10mm 0 +10mm

E Test speed 49kph 50kph 51kph

F| MDB weight 1280kg 1300kg 1320kg

Fig. 1 Vehicle coordinate system
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23 AeiA 3 F5 W% (Upper rib displace- 7 3 1 2 1 3 2
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> 9 3 3 1 3 2 1
T W9 #(Lower rib displacement) &2 3}3] :

o ¢ P Pt 0] 1 1 3 3 2 2
11 1 2 1 1 3 3
Control Factor
-:mpact po!mx 12 1 3 2 2 1 1
- Impact point z
Chpoint 13] 2 1 2 3 1 3
 MDB weight 4] 2 2 3 1 2 1
15 2 3 1 2 3 2
16 3 1 3 2 3 1
ieri g S Sesponse 7| 3 2 1 3 1 2
Dy Lower i aiemracement 18 3 3 2 1 2 3
Fig. 2 P-Diagram Table 3 CAE correlation
. Output Crash . Reliability
i
2.2. L1 1 E(Orthogonal array matrix) Car reponse ot CAE %)
Upper rib

Table 194 A% 67k 37E] AARIAZ Lis displacement ! 09 1%
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= g} -

Upper 1ib 1 108 8%
displacement

2.3. AE-MDB £MEEAIE % CAE correlation Small | Mid rib 1 1.05 5%
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2.4. ANOVA 242N

2.4.1. ANOVA EAHEM(Analysis of variation)
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Control factor Level 1 Level 2 | Level 3

Impact point X | -25mm 0 25mm

Impact point Z | -25mm 0 25mm

H-point X -10mm 0 +10mm

H-point Z -10mm 0 +10mm

Test speed 49kph 50kph 51kph

o|Im|OlO|m| =

MDB weight 1280kg 1300kg 1320kg
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Fig. 3 Main effect graph for Mini car
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Zke} 74§ Impact point Z(B)9] 0] FAaTE F
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Small car upper rib displacement
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Small car mid rib dsplacement
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Small car lower rib displacement
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A1A2A3 B1B2B3 (C1C2C3 D1D3D3 EL1E2E3 F1F2F3

No. | Control factor | Level 1 | Level 2 | Level 3
A | Impact point X | -25mm 0 25mm
B | Impact point Z | -25mm 0 25mm
C H-point X -10mm 0 +10mm
D H-point Z -10mm 0 +10mm
E Test speed 49kph 50kph 5lkph
F | MDB weight | 1280kg | 1300kg | 1320kg

Fig. 4 Main effect graph for Small car
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Table 4 Contribution of control factor for output response

]9t Impact

o

g Apolol Gaelo] A

WA dnz e A A
% Z7(Best condition) 2}
ek Aeflzke] 28
ks 2@ate] HH, ot
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Table 5oﬂ eI 4

- 7o) =959
Car Output Control factor Contribution ) ] 0]’ ‘:}‘
response [%]
1 t int X 2.67 - -
mpact pomn Table 5 Control factor combination of best and worst condition
Impact point Z 48.11 Base Bost Worst
Upper rib H—point X 32.12 Control - Factor line | condition | condition
displacement H-point Z 11.14 K
bomn A | Impact point X (mm)| 0 -25 0
Test speed 0.49
. ~ o
MDB weight 036 B | Impact point Z (mm) 0 25 25
Impact point X 0.09 C H point X (mm) 0 -10 +10
Impact point Z 79.75 D H point Z (mm) 0 +10 -10
Mini | Mid rib H~point X 1147 E | Test speed (kph) | 50 49 51
Car | displacement H-point Z 4.93
- F MDB weight (kg) 1300 1280 1320
Test speed 1.03
MDB weight 0.49
Impact point X 1.74 2.5 5'&! ilg,"}_?_‘l[}" EH?_l AI_|§|é->I ?:l'lé
Impact point Z 0.82
Lower rib H-point X 2.08 24204 Az HH FHotzAd uizk AFHA AE
displacement [ H-point 90.89 s g8 574 ASANS AAFUT Table 6
Test speed 08 ANOVA BAHEAe] d3zsier 57 Asaael 2
MDB weight 0.49 7 vwzolty HAxANA FTF SA4E 3%, bz
impact point X | 0.22 Aol 13%9] e 1ol HopzAnrh HAHzUoA
Impact point Z 21.95 - =
‘ 2aRAe A3 Avgol B AHEE By,
Upper rib H—point X 2.92
disple t —Doi R . )
isplacemen Hpoint 2 7193 Table 6 Validation of ANOVA analysis by CAE
Test speed 0.25 Best condition Worst condition
MDB weight 0.44 Car | Output | Base
o 1 T 7 ~ 2l
Impact point X 0.01 reponse me | ANOVA | CAE |Error| ANOVA | CAE |Error
Impact point Z 39.09
X , P Upper rib N _ _
smattl  Mid rib H-point X 24.55 dispbcemen] 1| 067 {065 (2% | 184 | 151 | 33%
Car | displacement H-point Z 20.99
Test speed 10.05 i
: Midrib |y ogs Los | 0% | 141 | 132 ] 996
MDB weight Mini |displacement
Impact point X Car
Impact point Z 88.66 Lowerrib |y 1061 Toe3 | 20 | 137 | 126 | 129
displacement
Lower rib H-point X 0.37
sol — — .
displacement | H-point Z 415 Nimr‘ Car 068 | 068 1% | 154 |1.36]18%
Test speed 5.45 average
MDB weight 02 Small| Upper rib | 1 | 089 [090 | 1% | 105 | 116 11%
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