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Abstract : Head injury is one of the most common cause of deaths in car-to-pedestrian collisions. To reduce the severity
of such injuries, many international safety committees have performed headform impact test for pedestrian protection.
In this paper, an adult headform impactor model is developed based on the finite element (FE) method and validated
through the numerical simulation. The skin material of headform impactor is known as polyvinyl chloride skin (PVC)
and its material was assumed as viscoelastic. The viscoelastic parameters of headform skin are identified by a series of
trial and error methods. The new developed FE adult headform impactor is verified by the drop test and FE JARI adult
headform impactor provided by Madymo program.

Key words : EEVC(European Enhanced Vehicle-safty Committee, -3 A& 2}<F2 =741 3]), NCAP(New Car
Assessment Program, Al2F9HHA X3 7}, GTR(Global Technical Regulations, AlZ|7]< 7<), HIC(Head Injury
Criteria, ™ 2]/33l %] 5), Headform( 3| =3%), Viscoelastic(H] % €+A4])
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Fig. 1 Methods of impact test for Europe and Korea™
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Fig. 2 Structure of headform
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Table 1 Types of headform®”

EEVC JARI(Korea)

Child Adult Child Adult
Weight (kg) 3.5 4.5 3.5 4.5
Diameter (mm) 130 165 130 165

#165

——14
Skin
Sphere

— Geometric centre

Mount for
accelerometers

z
Gap for cables
Baseplate
M2 female X
Steel plate

Fig. 3 Structure of adult headform
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Table 2 Characteristic of PVC skin
Gy(MPa) | G, (MPa) | j(1/s) plkg/m®) | K(MPa)
4.9 1 66.67 1100 460

Table 3 Comparison of JARI headform and developed FE
13)

headform model
Parameters Actual (JARI) FE model
Mass (kg) 4.5 4.52
Diameter (mm) 165 165
Drop test 225~275¢g 243.64 g
Inertia (kg-m”) 0.0075~0.02 0.011~0.012

Fig. 5 Section and model of developed FE adult headform

of FE Adult Headform Impactor for Pedestrian Protection

Headform Drop Test Acceleration
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Fig. 6 Comparison of acceleration for drop test
1 4.9 mm deflection
[ | o .

Fig. 7 Comparison of displacement for drop test simulation
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8.49 mm deflection

Comparison of Headform Impact Acceleration & HIC(20 ki/h)
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Fig. 8 Comparison of displacement, acceleration and HIC
(for 20 km/h)

11.02 mm deflection

Comparison of Headform Impact Acceleration & HIC(30 kmvh)
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Fig. 9 Comparison of displacement, acceleration and HIC
(for 30 km/h)
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11.47 mm deflection

Comparison of Headform Impact Acceleration & HIC(40 knvh)
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Fig. 10 Comparison of displacement, acceleration and HIC

(for 40 km/h)
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