Proceeding of the 17th International Forum of Automotive Traffic Safety, 2023, pp 73-80
No0.ATS.2023.314

Condition of optimization strategy of body crash
worthiness about 25% small overlap collision
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Abstract: It can be seen from accident data that safety development of small offset collision conditions
should be emphasized.For passive safety development under small bias conditions, Based on my own
experience in developing multiple vehicle models, | have summarized the simulation analysis points for small
overlap collision conditions and formed a research strategy and modeling method for small overlap collision
conditions. The strategies are as follows: 1. Collapse energy absorption: design an appropriate force
transmission path to absorb the collision energy in stages;Two, collapse slip type: increase deflection at the
front end of the body or enhance the lap with the front rail of the body, guide the vehicle X to collapse in the
Y direction can have A certain slip, until A column can pass the barrier.Due to the significant impact of spots
failure and chassis ball joint hinge failure on the collision results, new requirements have been put forward
for modeling the spots and hinge connections of the chassis. This article proposes a modeling method for
spots force failure and hinge failure for reference.ln the early stages of vehicle safety performance
development, it is necessary to set up a development strategy for structure of the body and chassis. The
structural design of the body and chassis needs to match the development strategy. This method strategy is
applicable in both the preliminary general layout planning and detailed design stages.
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Figure 1. Diagram of Small Bias Operating Conditions
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Figure 2. Schematic diagram of solder joint modeling
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Figure 4. Shear failure force curve of a solder joint beam
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Table 1. A type of solder joint beam attribute card
&1 —ME beam BMFH

name spotweld tension property: Sy>0.45T=1.0
MID RO
15000026 7.83E-06
DOF_1 TYPE_1 K1 D 1 CDF_1 TDF 1
1 0 1 0 1.25 1.25
FLCID_1 HLCID_1 Cl1 Cc2.1 DLE_1 GLCID 1
15000051 0 0 0 1 0
DOF 2 TYPE_2 K 2 D 2 CDF_2 TDF 2
2 0 15 0 1.25 2.25
FLCID_2 HLCID_2 Cl2 C2.2 DLE_2 GLCID 2
15000052 0 0 0 1 0
DOF_3 TYPE_3 K 3 D 3 CDF_3 TDF 3
3 0 15 0 1.25 1.25
FLCID_3 HLCID_3 C13 C2 3 DLE_3 GLCID_3
15000052 0 0 0 1 0
DOF 4 TYPE_4 K 4 D 4 CDF 4 TDF 4
4 0 5000 0 0 0
FLCID_4 HLCID_4 Cl4 C2 4 DLE 4 GLCID 4
0 0 0 0 1 0
DOF 5 TYPE 5 K 5 D 5 CDF_5 TDF 5
5 0 5000 0 0 0
FLCID_5 HLCID_5 Cl5 C25 DLE 5 GLCID 5
0 0 0 0 1 0
DOF_6 TYPE_6 K 6 D_6 CDF_6 TDF 6
6 0 5000 0 0 0
FLCID_6 HLCID_6 Cl 6 C2 6 DLE_6 GLCID 6
0 0 0 0 1 0
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Figure 5. Chassis hinge test
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Table 2. Chassis Ball Joint Hinge Failure Modeling Card
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FAILURE
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Table 3. Main cross-sectional force distribution under left small offset working condition
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Figure 6. Schematic diagram of small offset slip Figure 7. Schematic diagram of small offset slip conditions
6. MREBRBREE 7. IMREBBEERRE

78 INFATS Conference in Beijing, November 16-18, 2023




SCHRDASI Y AR BE U7 A AR S AR 0 (R [RIIN  OQE Y R0 SC3%, RTE B R e A AR IR Y [ RS
R e AP Be, s B 8MIpR .

1B

Figure 8. Small offset slip stage
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Figure 9. Small offset slip process of a certain vehicle model
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Figure 10. Small offset slip displacement distribution of a certain vehicle model
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Table 4. Summary of Small Bias Design Strategies for 2021
R4 2021 FEMRERHRIELCS

i) W& kg
CX-30 2020 1375
ID.4X 2021 3k 1938
UNI-K 2021 3 1839
b e C-HR 2021 3k 1475
K% C5 AIRCROSS 2021 #k 1473
IH7 300 2021 3K 2139
218 2021 3K 1606
bR 2020 2K 1563
RDX 2021 1723
AR b S 2020 # 1682
GLBES fifi#i 2022 3k 1951
ModelY 2021 3k 1907
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