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Research on the Factors of the Consistency of Child Restraint
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Abstract: There are some differences between the child restraint system test results with the sled test
parameters varying in different laboratories. This study includes establishing the Group I general simulation
model of the child seat in Madymo and using the full factorial experimental design method in the parameter
sensitivity analysis. The sled parameters are cushion stiffness, seat belt stiffness, acceleration waveform and
the length of the belt pulled out from retractor. The conclusion is that the length of the belt pulled out from
retractor is the main factor of the consistency of the child restraint system test.
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Figure 1. Simulation model of the child restraint system
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Figure 2. Curve: acceleration waveform of sled test
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Figure 3. Curve: head acceleration of CAE mode and sled test
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Figure 4. Curve: thorax acceleration of CAE mode and sled test

Table 2. Injury evaluation data of dummy
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Figure 5. The range of cushion stiffness
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Figure 6. The range of sled belt stiffness
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Figure 7. The range of acceleration waveform of sled test
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Table 3. Orthogonal design system parameters
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Figure 8. Contribution rate of design variables
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Figure9. Primary response plot of head forward distance
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