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Abstract: In the 2018 version of China New Car Assessment Program (C-NCAP), the 50km/h advanced
European mobile deformable barrier side collision test is used to test and evaluate the side impact
performance of vehicles. For the 50km/h mobile deformable barrier side collision test of an SUV, a finite
element model of occupant restraint system in driver’s side is modeled in the LS DYNA software. Due to the
large number of elements, large amount of calculation and long calculation time, it was not recommended to
calculate and match the constraint system in the whole vehicle collision model. The constraint system model
needed to be simplified. The simplified restraint system model only included the side parts of the vehicles,
seats, dummy, side airbags and other restraint system components. The modeling method is presented, which
significantly reduced the calculation time of the model. According to the 2018 version of China New Car
Assessment Program (C-NCAP), the validity of this finite element model is verified. The curves of
simulation and experiment were compared in four scoring parts of head, chest, abdomen and pelvis. And the
simulation and test scores were consistent, which verified the effectiveness of the simplified constraint
system model.
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Figure 1. Side impact mobile deformable barrier test
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Figure 2. The FE model of the vehicle collision
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Figure 3. The motion of the nodes extracted as a boundary condition
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Figure 4. FE model of WorldSID 50th dummy and the structure of chest and abdominal
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Figure 6. FE model of SAB and the reference geometry of the SAB
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Figure 7. FE model of the occupant restraint system in driver side
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Figure 8. Animation comparison between simulation and test
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Figure 9. Head resultant acceleration Figure 10. Deflection of thorax rib 1
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Figure 11. Deflection of thorax rib 2 Figure 12. Deflection of thorax rib 3
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Figure 13. Deflection of abdominal rib 1
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Figure 14. Deflection of abdominal rib 2
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Table 1. Score comparison between simulation and test
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