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The Design of Active Controller Model of Child Restraint System
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Abstract: Wearing a child restraint system (CRS) greatly improves the crash-safety of children. However, we haven't been
able to eliminate completely the number of children's injuries in traffic accidents. Therefore much further improvement of
CRS is requested. Recently, active control of restraint systems for occupants has been studied to improve crash-safety and
their effectiveness has been shown. We proposed active harness control for CRS and showed its effectiveness. We
constructed a simulation model without harness control which consists of a child dummy model and a CRS model.
Additionally, we constructed a control system. In this system, we reproduce the mechanism used for the active restraint
system for adults, and control the harness length. Simulations were executed and the injury risks were decreased compared
to the model without control of the harness. Thus we clarified the effectiveness of active control of CRS in numerical

simulations.
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Fig. 2 Behavior of harness stretch.
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Table 1 Critical values of neck axial force and bending
moment of Hybrid III 3-year-old dummy
Axial force [N] Moment [Nm]
Tension [Compression] Flexion Extension
Critical value 2340 2120 68 30
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Table 2 Threshold values

HIC Nij Thorax acc.
tolerance
Threshold value 1000 1.0 60G
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Table 3 Injury values in Non Control Model and
Control Model

Non control model 596 2.91 59.9G
Control model 303 1.64 54.2G
Ratio of decrease[%] 49.3 43.6 9.5
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