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Abstract : In this study, first, child headform model was built up, satisfying requirement in the headform validation
test. Also, for decreasing both acceleration peak and deformation, a new hood with dome shaped forming in inner panel
was investigated. Next, headform impact, complying with draft of EEVC W/G 17, on the central portion of the newly
proposed hood were simulated for a steel hood and three aluminum hoods with different thickness for examining the
material and thickness effect on HIC value and inner panel deformation. The analysis results explained that aluminum
hoods with dome shaped forming in inner panel were highly promising not only for meeting headform safety
regulations but also for leading to weight savings. Finally, hood edge design technology in order to reduce pedestrian
injury due to the high stiffness of beam type edge and the rigid support, was discussed. Various types of the foam filled
edge were designed and their headform safety performance were evaluated. The edge structure with foam filled in upper

one third of section exhibited excellent results.
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Fig. 12 wg|&23 o] 72 /& YEldTh EEVC
WIG 17°] A|@Ho| 2w ofdo] mej Ry
A2 2 FE] 1000mm-~1500mm wrap around distance
(Fig. 2) Atele] = G Al 7+ 2= o] 7+
AR Qlo] A & A Ao i3l 50°9] ZtEE
Zka1 40km/he] FA &= A4S, o] & HEli
& x4k o 2 BE 1500mm~2000mm wrap around
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Table 1 EEVC WIG 17 headform

Adult Child
Diameter 165mm 130mm
Vinyl skin thickness 13.9mm 11.0mm
Weight 4.8kg 2.5kg

b= Sphere 165 -

() Child (b) Adult

Fig. 1 Headform impactor

Wrap around g —————
distance 5=~

Fig. 2 Wrap around distance

t 25
HIC = L / adt| (t,—t;) @)
Illl - III2 fl max

where, t1, 12 : HIC7} H W7} &&= 71¢] A1 2+
a: HYRY FAFNA AEE e

z1719] Azbol

w2y o] ¥ u(vinyl skin)E A9 sk v
A FES AR e sl o, 3o AR5
2 2 (29 15 Wy x] U= SH(w : rubber
strain energy density function) S % 2] 3t LS-DYNA 2]
material type-27 (MOONEY - RIVLIN - RUBBER)S
AREskl o, Azt Ba-2 717 0.8 0.6 48
st T
W=A(1-3)+B(I-3)+C(II"*—1)

+D(Ml—1)*
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where, C=0.54+8
A(5v—2) +B(11v—5)
2(1—2v)
v : Poisson'sratio
2(A+ B) : shear modulus of linear elasticity
I,II,I0I : invariants of right Cauchy-Green
Tensor

D=

Center

Vinyl skin

Fig. 3 Child headform model for analysis

Hatel whE v i B HS
© 2 Fig. 49} o] 2m Zol2] Zof vijd® v
S 1kge] &FvE A = 71As T wg
4 Gl é—iﬂﬂﬂ% = 7S EACA A7
H(dynamic test) S /\}ﬂé}fﬁ 34

- Impactor:
Aluminum, 1kg

- Velocity: 7m/s

- Suspension angle
25° ~90° S Wiie oomthE i wal sl

=0y

Fig. 4 Dynamic test of child headform
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Table 29} %t}

fo &

Latch
Fig. 5 Original beam type hood

Table 2 Materia and thickness of origina beam type hood

Part Material Thickness (mm)
Hood outer SPFC 35 0.7
Hood inner SPCC 0.6
Rail hood outer SPCC 0.7
Plate-hood striker base SPCC 1.6
Reinf-hood side hinge,LH SPCC 1.0
Reinf-hood side hinge,RH SPCC 1.0
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Fig. 6 Dome shaped forming
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% 168007 2] R4 TS| L (Fig. 7) oF-H 7
UL 7400709 2 4% TASA

_ Latch
reinforcement

_ Hinge
reinforcement

Inner edge
Inner forming

Fig. 7 Inner panel and reinforcements

Fig. 9 Welding pointsbetween inner pandl and reinforcements

Hinges:
al DOF restrained

X,

Stopper: normal disp.
restrained

4 Latch:
all disp. restrained

Fig. 10 Boundary condition
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Table 3 Material and thickness unit (mm, kg)
Outer panel Inner panel
Model name pTh' k : Thick Total
Material | o< | Material | o< |weight
ness ness
Original beam | e oae | 07 | spec | 06 | 11.94
type hood
Steel
0.65/0.65 SPFC35 | 0.65 SPCC 0.65 | 11.99
AL 1.0/1.0 |AL-5754| 1.0 | AL-5754 | 1.0 6.90
AL 1.0/1.2 |AL-5754| 1.0 | AL-5754 | 1.2 7.50
AL 1.2/08 |AL-5754| 1.2 | AL-5754 | 0.8 6.88

(hemming) 7= o}-%-H #jd3} 1Y sd o] FA=
tlal s 2] FrA= st
AR GE A1E mAREE] Sle 48

Fig. 10} 2o} 2] W& 17}0}04
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Fig. 15 Headform acceleration : Steel 0.65/0.65, B-line
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Fig. 16 Inner panel maximum displacement : Steel 0.65/0.65,
B-line
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Fig. 17 Headform acceleration: AL 1.0/1.0, A-line
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Fig. 18 Inner panel maximum displacement : AL 1.0/1.0,
A-line
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Fig. 19 Headform acceleration: AL 1.0/1.0, B-line
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Fig. 20 Inner panel maximum displacement : AL 1.0/1.0,
B-line
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Table 4 Resultsof central impact anaysis unit (mm)
ST 0.65/0.65| AL 1.0/1.0 | AL 1.0/1.2 | AL 1.2/0.8

Impact
. Inner Inner Inner Inner

positio
n HIC | max. | HIC | max. | HIC | max. | HIC | max.
disp. disp. disp. disp.

Al | 1254|481 | 701 | 60.6 | 844 | 52.3 | 703 | 62.3
A2 | 1257|429 | 766 | 57.0 | 935 | 48.9 | 719 | 59.4
A3 | 1072 | 47.7 | 805 | 61.0 | 965 | 53.5 | 695 | 65.8
A4 | 1288 | 41.8 | 1038 | 50.8 | 1142 | 45.6 | 1035 | 55.8
Bl | 995 | 55.7 | 482 | 81.7 | 568 | 67.6 | 453 | 83.0
B2 |1103 | 559 | 446 | 83.6 | 561 | 71.1 | 471 | 87.3
B3 |1093|54.1 | 655 | 71.1 | 763 | 65.4 | 624 | 72.4
B4 | 1358 | 41.4 | 1062 | 54.5 | 1322 | 48.0 | 904 | 58.9

AL 1.0/12 2Ee] A9 b2 &Fr)&H
Bl Ho 97 Ao o & 2R uk HIC7| 13229
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Fig. 29 Edge impact analysis results : reinforced, partialy
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Table 5 Edgeimpact analysisresults

Model HIC
Basic 2632.5
Full foam filled 3416.0
Reinforcement added 2556.5
1/2H upper foam filled 2596.1
1/2H lower foam filled 41411
1/3H upper foam filled 1905.3
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