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Table 1 Energy and EPF

EPF
[ ]

#1 28000 5500 31.0

#2 22500 6000 38.5

#3 16500 7500 60.1

#4 9000 9000 169
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Table 4 Parameters of the structure determined from EPF

[ [ [mm] [mm]

#1 3.85E+03 3.07E+05 60 2.3

#2 5.02E+03 3.19E+05 60 2.5

#3 7.94E+03 3.43E+05 60 2.9

#4 2.28E+04 3.64E+05 60 3.3

4 6 FEM ANSYS Workbench

FEM 2

Deformed part Ud Micro-deformed part Um

K 7 7

0

8 8 #4

Fig.6 Column impact structure Fig.7 Energy obtained by FEM

Fig.8 Deformation by FEM Fig.9 Energy of FEM analysis for each section

Table 2 Parameters that need to be set by designer

Force-Stroke 
diagram

Kinetic energy

Absorbed energy

Stroke

Determination of 
designer

Mass of vehicle 
body

Cross-sectional 
edge length

Table 3 Physical property of aluminum alloy

2770

6500

4

180

0.2

71000
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Fig.10 Comparison of FS diagram between FEM and Target
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Table 5 Comparison of energy and stroke

Absorbed energy     [J] Stroke               [m]

Target FEM Target FEM

#1 5500 5633 0.10 0.084

#2 6000 6700 0.10 0.086

#3 7500 8933 0.10 0.086

#4 9000 7050 0.10 0.059


