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Modeling and correlation of seatbelt based on
components test
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Abstract: In order to better match the injury of the dummy in a frontal collision with the sled test, this paper
studies the testing method of key components of the seatbelt system and the establishment of LSDYNA finite
element simulation model. Including seatbelt webbing elongation test, retractor retraction characteristic test,
seatbelt static burst test, seatbelt dynamic verification test, etc. The results indicate that the LSDYNA finite
element seatbelt system composed of a sled simulation model, which has been validated through the
effectiveness of key component tests, exhibits good consistency between dummy injuries and sled tests. This
provides a new technical route reference for high-precision simulation of vehicle occupant protection.
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Figure 1. Simulation model of seatbelt system
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Figure 2. Elongation test and simulation of seatbelt webbing
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Figure 3. The retractor characteristic test and simulation
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Figure 4. The seatbelt and static burst test and simulation
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Figure 5. The comparison of dummy motion posture between simulation and experimental
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Figure6. The comparison of frontal 100% overlapping rigid barrier crash test between simulation and experimental
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Figure7. The comparison of frontal 40% overlap crash test between simulation and experimental
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Figure8. The comparison of frontal center pole crash test between simulation and experimental
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Table 1.The correlation evaluation of dynamic sled simulation model for seatbelt system
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