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Abstract : In vehicle to pedestrian accidents, cracks occur in the vehicle laminated glass due to impact of a
pedestrian’s head. In this study, FMH(Free Motion Headform) was used to experiment on and analyze the crack
patterns on a vehicle laminated glass that collides with an adult headform at speeds of 20 km/h, 30 km/h, and 40 km/h,
respectively. Applying the acquired experimental data and material property of the vehicle laminated glass to the

structural analysis program LS-Dyna, we could develop the FE model of vehicle laminated glass similar to real vehicle

laminated glass. We could estimate the head impact velocity and pedestrian’s vehicle impact velocity using the

Madymo program.
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Fig. 2 Crack pattern of laminated glass
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where, G(t) : relaxation Modulus
G, : short time shear modulus
G : long time shear modulus
B: decay factor
E=9K G,/ (3K + Go), v =(3K-2Go)/(6K+2G,) (2)
where, K : bulk modulus
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Table 1 Material property of glass

E (GPa) G (GPa) v p (kg/m?)
69~72 29.8 0.23~0.25 2500
Table 2 Material property of PVB
G, (GPa) 033
Ge (GPa) 0.69 x 10
B (1/s) 12.6
p (kg/m?) 100
K (GPa) 20
E (GPa) 0.9846
v 0.4918

F71% 3 mm, PVB 28 573 0.72 mm 2 & 77
7}6.72 mmo] T},
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Fig. 5 Comparison of experiment and FE model
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Fig. 8 Radius of crack pattern in laminated glass

Table 3 Radius of circumferential crack
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Fig. 9 Radius of circumferential crack graph

No. Headform velocity (km/h) R (mm)
1 20 197.8 ~209.0
2 30 322.1 ~342.9
3 40 400.0 ~417.6
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Fig. 10 Comparison of experiment & simulation
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Table 4 Comparison of experiment & simulation
No. Experiment Simulation Errror (%)
197.8~209.0 205.2~205.3 1.8~3.6
2 322.1~342.9 314.8~354.4 22~32
3 400.0~417.6 383.9~396.9 4.0~4.9
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