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Automobile Side Impact Analysis Based on Different
Barriers and Comparison of the Dummy Injury Values
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Abstract:The vehicle safety analysis and structure optimization was carried out according to the
requirements of China’s New Car Assessment Program. The differences in deformation modes, intrusion
speed and intrusion amount for side impact based on different barriers under C-NCAP and E-NCAP were
researched, and the impact on side impact performance was evaluated. Under the C-NCAP, the impact of
different optimization schemes on vehicle side crashworthiness and dummy injury values was validated.
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Figure 1. FEM for Side Impact
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Figure 2. Energy Change and Mass Increase Curve
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Figure 3. Driver Side Seat Position
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Figure 4. Sitting Position of Driver
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Figure 5. Deformation of Whole Vehicle
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Figure 6. Intrusion Speed for Left B Pillar Inner Panel and Measuring Position
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Figure 7. Intrusion Speed for Waistline of Left Front Door Inner Panel and Measuring Position
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Figure 8. Displacement Nephogram for Door Outer Panel Figure 9. Displacement Nephogram for Door Outer Panel
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Table 1. ES2 Dummy Score for Side Impact
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Figure 10. Intrusion Speed for Left Front Door Inner Panel and Measuring Position
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Figure 11. Compression Amount of Upper, Center, Lower Rib and V*C Value
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Figure 12. Power Curve of Chest after Correction
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Figure 13. Dummy Stomach and Pubis Force
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Figure 14. ES-2Y Direction Section View
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Figure 15. Dummy and Door Inner Trim Contact
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Figure 16. Optimization Scheme
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Figure 17. Intrusion Amount of Door Outer Panel (Base,Casel)Figure 18. Intrusion Amount of Door Outer Panel (Case2,Case3)
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Figure 20. Intrusion Amount for B Pillar Outer Panel and Measuring Position
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Table 2.Intrusion Amount for Left B Pillar (Unit: mm)
& 2. £fil B #EHEAE(ERAG:mm)

He C-NCAP FE— hEZ A==
1 3 3 3 0
2 16 21 16 23
3 32 41 3t 51
4 47 50 43 77
5 63 79 60 103
& 79 a8 73 127
7 83 101 ) 126
H] a1 105 38 125
] 101 112 ] 126
10 106 114 103 124
11 122 128 118 113
12 110 111 102 113
13 112 87 112 112
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Figure 21. Comparison of Intrusion Speed for Left Front Door Inner Panel
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Figure 22. Contact Force between Left Front Door Inner Panel and Dummy and Dummy Momentum
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Table 3. Intrusion Amount for Left B Pillar (Unit: mm)
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