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ABSTRACT:

Background: With the rapid development of the finite element method and medical imaging technology,
according to the living human CT scanning images, the 3-year-old child abdomen finite element model was
developed. The model and 3-year-old finite element model which was got by scaling down the adult finite
element model and the 3-year-old dummy finite element model together laid the foundation for the injury
biomechanics simulation analysis.

Objective: Explore the biofidelity of the model constructed from the different methods and the injury ef-
fects of abdominal viscera at the different velocities.

Method and Material: Based on the 3-year-old finite element model, the impactor with velocities was
constructed to impact the left abdomen and impact responses were output.

Results: The maximum impact force of the 3-year-old child abdomen finite element model at the 4.8m/s
was 599.12N and the maximum abdominal deformation was 64.57mm. It had the observable differences form
the 3-year-old finite element model scaled down the adult finite element model and the 3-year-old dummy fi-
nite element. The abdomen viscerainjury increased as the impact velocity turned higher.

Conclusion: The 3-year-old child abdomen finite element model based on the living human anatomy had
the higher biofidelity. At the same time, it would provide the accurate data for the research and development
of childhood abdomen protection facilities.
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Figure 1. The finite element model of 3-year-old child abdomen
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Figure 2. Child abdomen side impact
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Figure 3. Child abdomen side impact force-time curve at 4.8m/s
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Figure 4. Child abdomen side impact force-deflection curve at 4.8m/s
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Figure 5. Child abdomen side impact force-time curves at different velocity
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Figure 6. Child abdomen side impact force-deflection curves at different velocity
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Table 1. The strain of child viscera at different velocities for impactor
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Figure 7. The strain of child viscera at different velocities
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