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Parametric section optimization of rear-end of engine
room side rail based on crashworthiness
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Abstract: A sub-model of cashworthiness analysis of a rear-end of engine room side rail is established based
on its force environment under MPDB (i.e. mobile progressive deformable barrier) crashing. On this basis, an
explicit parametric model of the rear-end of engine room side rail is built by SFE_Concept to generate FEM
models for cashworthiness analysis and optimization of the sub-model. After that, an automated optimization
process is set up, where cashworthiness(i.e. section foce magnitude) is selected as constraints and section
dimension&parameter is set as variables based on multi load path concept. Besides, lightweight is set as
optimization target.And then, the optimization process is executed by direct method. After optimization, the
mass of engine room side rail by 430g, while the crassworthiness is improved.Finally, the optimized section
dimension&parameter is validated by whole vehicle FEM cash model. The results show that all main indexes
are improved,which proves validity and availability of the optimization of the sub-model.
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Figure 1. Diagram of MPDB
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Figure 2. CAE sub-model of engine room side rail
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Figure 3. SFE model of engine room side rail
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Figure 4. Diagram of multi-loadpath
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Figure 5. Shape variables of engine room side rail
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Figure 6. Diagram of optimization process
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Figure 7. Optimization control parameters
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Figure 8. Shape changes before and after optimization
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Table 1. Optimization result

Fz1 MUER
THAIHEE (Kg) VR REfR ST (KND Rim
Base 64.3 59.11 0.92
Case 63.87 64.8 1.01
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Figure 9. Transform of engine room side rail(Gray-base, Green-case)
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Figure 10. Section force comparison(Black-base,Blue-case)
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Table 2. Main structure index comparison

® 2 MUATEEELEAM T

JiM B AEBGEEE (G) HTEER AR (mm) EE% SD fH (mm)
Base 416 154 119.4
Case 41.2 121 112.2
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