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Application of parameter optimization in vehicle hood
development
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Abstract: In this research, vehicle hood is fully parameterized by SFE concept software, and the performance
of pedestrian protection, NVH (Noise, Vibration, Harshness) and stiffness is optimized simultaneously. In order
to improve the efficiency of optimization, an automated workflow is proposed to generate DOE (Design Of
Experiments) data, RSM (Response Surface Method) and MDO (Multidisciplinary Design Optimization)
method are conducted to find the optimal design. 17 design variables was selected from 22 structure parameters
based on sensitivity analysis. Latin hypercube method is selected to generate sample data, Kriging method based
RSM and NSEA+ algorithm are performed to find the multi-object for minimum of vehicle hood mass and
average HIC value. After MDO conducted, the result shows that average HIC value is reduced by 28.3%, and
hood mass is reduced by 5%.
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Figure 1. The comparison of vehicle hood development
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Figure 2. The process of Beam generation
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Figure 3. The composition of vehicle hood
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Figure 4. The composition of vehicle hood parametric model
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Figure 5. External grid connection and Rigid body
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Figure 6. Constraints of stiffness analysis and responses
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Figure 7. Pedestrian head impact analysis
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Table 1. The information of design variable
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Figure 8. Workflow for CAE analysis
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Figure 9. Related variable analysis
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Figure 10. Response surface models and prediction accuracy
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Figure 11. The result of optimization
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