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Abstract : A seatbelt anchorage strength test was conducted to evaluate the strength and stiffness performance of the seatbelt
system in vehicle collisions to ensure occupant safety. In such tests, deformation of the upper anchorage plays a critical role
in influencing finite element analysis (FEA) results. This study investigated various FEA conditions applicable between the
upper anchorage and the seatbelt webbing to minimize the discrepancy between test and simulation results. Among the
influencing factors, the damping coefficient was identified as a key parameter, and additional FEA was performed to assess

its effect on reducing the error rate.
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evaluation
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Fig. 2 Detailed view of the upper anchorage in the test model
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Fig. 9 Comparison between test and FEA results for the
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Fig. 10 Configuration of the seatbelt system in the FEA model
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Table 1 Main parameters influencing the FEA results
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Table 2 Comparison of displacement results for four major
influencing factors in the analysis
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Fig. 12 Relative comparison between test results and FEA results
under case #04 condition for the upper anchorage
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Table 3 Data obtained from modal analysis

Mode Eigenvalue Radian Cycle

[rad/ms] [ms]
01 2.591324e-01 5.090505e-01 81.01790
02 3.582320e-01 5.985249e-01 95.25819
03 4.086521e-01 6.392590e-01 101.7412
04 4.808660e-01 6.934450e-01 110.3652
05 6.774050e-01 8.230462e-01 130.9919
06 6.784693e-01 8.236925e-01 131.0947
07 1.023939e+00 1.011899e+00 161.0487
08 1.138180e+00 1.066855e+00 169.7953
09 1.188708e+00 1.090279e+00 173.5233
10 1.631860e+00 1.277443e+00 203.3114
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Table 4 Selection of damping coefficient as a key correlation

factor
Category Case #05 Case #06 Case #07
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Table 5 Comparison of test results and FEA results with the
damping coefficient as a correlation factor
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