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In this study, first, child headform model was built up, satisfying requirement in the headform validation

Abstract : i , chi
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
2} ¥ 7), Foam

edge were designed and their headform safety performance were evaluated. The edge structure with foam filled in upper
=), Dome shaped forming(&

one third of section exhibited excellent results
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Table 1 EEVC W/G 17 headform
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Diameter 165mm 130mm
Vinyl skin thickness 13.9mm 11.0mm
Weight 4 8kg 2.5kg
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where, C=054+ 5

_ A(5v—2)+ B(11v—5)
h 2(1—2v)

v : Poisson's ratio

D

2(A+ B) : shear modulus of linear elasticity
I,II,10 : invariants of right Cauchy-Green

Tensor

Center

Vinyl skin
Fig. 3 Child headform model for analysis
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Fig. 5 Original beam type hood

Table 2 Material and thickness of original 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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Table 3 Material and thickness unit (mm, kg)
Outer panel Inner panel
Model name Thick Thick Total
Material | % | Material ek weight
ness ness
Original beam
SPFC35 | 0.7 SPCC 0.6 | 1194
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
AL1.0/12 |AL-5754| 1.0 | AL-5754 | 12 | 7.50
AL 1.2/08 |AL-5754| 12 | AL-5754 | 0.8 | 6.88
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Fig. 13 Headform acceleration : Steel 0.65/0.65, A-line
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Fig. 17 Headform acceleration : AL 1.0/1.0, A-line
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Fig. 28 Edge impact analysis results : basic, full foam filled

model
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Fig. 29 Edge impact analysis results : reinforced, partially
foam filled model

Table 5 Edge impact analysis results

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 4141.1
1/3H upper foam filled 1905.3
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