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Research on platforming of side door impact beam
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Abstract: The side door impact beam should not only have enough stiffness to resist collision force, but also
have certain deformation to absorb side impact energy .In this paper ,a platforming research method for side
door impact beam is proposed, and the method for evaluating the anti-collision level layout and the
crashworthiness of the sub-model are determined. The parameters of the impact beam are optimized by direct
method , and the pipe diameter ,wall thickness and material combination of the two optimal anti-collision bars
are obtained. The simulation analysis of the door beam before and after the optimization was carried on an
vehicle model , and the results showed that the optimized door beam reduced the relative weight by 24.2%
without affecting the vehicle intrusion speed and amount , which met the requirement of reducing the weight
and cost of the vehicle side door impact beam platform.
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Figure 1. Curve: Schematic of overlap between door beem and three kinds of barrier
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Figure 2. Curve: Schematic of position relationship beween door beam and dummy
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Figure 3. Curve: Schematic of installation of door beam
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Figure 4. Curve: Three kinds of punch diameter simulation conditions
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Figure S. Curve: F-Dis curves three kinds of punch diameter simulation conditions
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Table 1. Door beam condition
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Figure 6. Curve: Static test and simulation of door beam deformation

6. BREIRE S AR EER

Force_Dls Enetgy_Dls
22500 2.25E+006 .
20000 —— — —Simu_F 2E+006 ——ilmuEEnergy ,,»/”/‘
17500 a \ Test.F 1.75E+006 est Energy P—
15000 ’ NN 1.5E+006
\\‘ - E
Z 12500 . 81.25E+006 £
- 10000 e & 1E+006 P 2
7500 RN 7.5E+005 e
5000 A 5E+005
2500 2.5E+005
0
% 2 @ & s 10 10 10 160 130 0O 20 40 60 80 100 120 140 160 180
Dis/mm Disfmm

Figure 7. Curve: The F-Dis curve and Energy - Dis curve of door beam static test and simulation
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Table 2. Result of door beam static test and simulation
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Figure 8. Curve: The F-Dis curve and Energy - Dis curve of door beam for different energy levels
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Table 3. Door beam condition
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Figure 9. Curve: Dynamic test and simulation of door beam deformation
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Figure 10. Curve: The F-Dis curve and Energy - Dis curve of door beam dynamic test and simulation
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Table 4. Result of door beam dynamic test and simulation
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Figure 11. Curve: Dynamic versus static test and simulation curves
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Figure 12. Curve: Finite element model of the door beam
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Table 5. Design variable
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Figure 13. Curve: C-NCAP front door intrusion speed and intrusion curve
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