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A Basic Study of Crashworthiness Optimization Using Homogenization Method( I1)

N -
Yong Bum Cho, Hyo-Chol Sin

ABSTRACT

The homogenization method is applied to maximize crash energy absorption for a given volume,
Optimization analysis of a closed-hat type example problem is conducted with different impact velocities and
thicknesses. The results show that the bending-type deformation for the original design is changed to the
folding-type deformation for a new design with a hole, which is partly due to the increase of the crash energy
absorption for the new design. Dynamic mean crushing loads of the original and new design are compared
with those by the theoretical equation by Wierzbicki. It shows that the dynamic mean crushing loads of new
designs are very close to those by Wierzbicki's equation.
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Table 1 Analysis condition of models

Velocity | Thickness | Model weight
Model 1 1.2mm 2.621kg
Model 2 7.0m/s 2.0mm 4.323kg
Model 3 2.5mm 5.404kg
Model 4 2.5mm 5.404kg
Model 5 10.0mss 3.0mm 6.485kg
Model 6 2.5mm 5.404kg
Model 7 13.9m/s 3.0mm 6.485kg
Model 8 3.5mm 7.566kg

Table 2 Optimized results of models : Internal energy

per mass(J/kg)

Base Step 1 Step 2 Step 3
Model 1 875.3 1094.0
Model 2 | 1276.6 1190.0 1634.5
Model 3 1147.2 1253.1 1722.4
Model 4 | 1550.3 2263.4
Model 5 | 2251.7 1649.9 2526.1 2668.4
Model 6 | 2202.8 3044.8 3760.7 4122.1
Model 7 | 3357.4 4094.6
Model 8 | 34325 4690.0
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Table 3 Model mass lists by optimizing steps
Step 2

Base Step 1 Step 3

Model 1| 2.621 kg | 2.568 kg
Mdel 4323 kg | 4302 kg [4.274 kg
Model 3| 5.404 kg | 5373 kg |5.349 kg
Model 5.404 kg | 5.331 kg |
Model 5| 6.485 kg | 6.463 kg | 6.408 kg|6.381 kg
Model 6| 5.404 kg | 5.377 kg |5.333 kg|5.309 kg
Model

| 6.485 kg | 6466 kg
Model 8 | |

7.566 kg | 7.535 kg
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Fig. 4 Optimized results comparison : internal energy
per mass(J/kg)
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