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Abstract

: The majority of pedestrian fatalities and injuries are caused by vehicle-pedestrian accidents. Recently, it has

been recognized as a serious problem. Injuries of occupants in a vehicle have been decreased considerably. However,
efforts for protection of pedestrians are still insufficient. These days, many advanced industries are striving for a better
protection of pedestrians by using an active hood lift system, rather than reforming the existing structure. In this
research, the active hood lift system is designed to enhance the performance for protection. The active hood lift system
is analyzed by using the nonlinear finite element method. An optimization problem is formulated by incorporation of
the analysis results. Orthogonal arrays are utilized to solve the formulated problem. An iterative optimization
algothrithm using orthogonal arrays is utilized for design in the discrete space. It is found that the method can

remarkably decrease the number of function evaluations.
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(a) Hinge (b) Actuator

Fig. 2 Active hood lift system

(b) After deployment

Fig. 3 Deployment of the active hood lift system
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Fig. 7 Impact points for the child and the adult headforms

Table 1 Description of impacts points for the child and the
adult headforms

Impact points Descriptions
Pl Hood hinge
P2 Washer reservoir
P3 Center of cowl under panel
P4 Battery terminal
PS5 Air cleaner housing
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orthogonal arrays

Experiment 1Column nul;ber and fac3t0r assigned4
No. A B C D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
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9 3 3 2 1
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Table 3 Results of the active hood lift system

Characteristic
value

A B C D Mres
Initial |2.8mm | A6061-T4 | 1.0mm | © 3975.7
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Fig. 11 History of the design variables for the hinge and the
actuator thickness
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