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Optimized Design of the Airbag Parameters for OOP Children
Based on LS-OPT
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Abstract: According to SAEJ1980-2008 regulation, The Multi-body and FE model is established for two
OOP children aged 3 years old and 6 years old. The combined injury probability Pcomb is considered as the
object function in reference to the US-NCAP regulation. The Response Surface Methodology is constructed
with sampling points generated by Space Filling and dynamic Basis Function networks. The optimization
tool is LS-OPT together with the explicit code of MADYMO. The hybrid adaptive simulated annealing
algorithm including Genetic Algorithm and adaptive simulated annealing is used for metamodel optimization
to minimum Pcomb. Meanwhile, dummy injury values of dual-stage inflator and single-stage inflator are
compared in 25km/h and 54km/h frontal crash. The result indicates that the optimal object value meets the
regulation requirement basically, protection effect of dual-stage inflator is better significantly than
single-stage inflator.
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Table 1. Physical parameters of the airbag
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Figure 1. Curve:Schematic diagram of three parallel strap airbag
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Figure 2. Curve:airbag fold process
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Table 2. Contact between dummy and car and airbag
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Figure 3. Curve: OOP simulation models of 3 years old children
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Figure 4. Curve: OOP simulation models of 3 years old children
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0.18<Strapl 05Ffor(B)<1.38
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Figure 5. Curve: operator interface of LS-OPT
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Figure 6. Curve: RBF neural network model
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Figure 7. Curve: distribution of sample points
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Table 3. Summary of injury results for OOP children
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OOP1(3 year) 009 231 7 113 -1.00 0.01 17.64 17.3 0.3 0.083
OOP2(3 year) 017 1.01 1 078  -0.05  0.006 8.02 3.14 0.5 0.101
OOP1(6 year) 196 111 6 148 1.03 0.024 1097 1230 0.21 0.063
OOP2(6 year) 149 0.61 4 141 016  0.025 29.73 133 0.31 0.076
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Figure 8. Curve: Optimal animation results of OOP 1 for 3 years old children
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Figure 9. Curve: Optimal animation results of OOP 2 for 3 years old children
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Figure 11. Curve: Optimal animation results of OOP 2for 6 years old children
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Figure 12. Curve: Crash pulse curve of 25km/h Figure 13. Curve: Crash pulse curve of 54km/h
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