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Occurrence mechanism of soft tissue bruise injury used by porcine thigh finite element model
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Limitation of mechanical inputs on human-robot interaction should be clarified for human safety. In vivo
impact test assuming human-robot interaction has been conducted using live porcine and drop weight
impact tester in order to obtain bruise injury criteria. As a results, bleeding was found to occur at the part
of adipose tissue and muscle. In this study, 3-dimensional finite element analysis were conducted on
porcine thigh finite element model based on CT images. Moreover, bruise injury mechanism was
discussed by comparing analytical results with experimental results.
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Fig.1 Schematic illustration of the drop weight impact tester
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Fig.2 Schematic illustration of the impact area
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Fig.3 Observational results of hematoxylin eosin stains
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Fig.4 CT image of porcine thigh

Impactor

Fig.5 Porcine thigh finite element model
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Fig.6 Force-displacement curve
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Fig.7 Observed section and area
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Fig.8 Contour maps of von Mises stress of porcine thigh finite
element model at 16.8ms
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Fig.9 Contour maps von Mises strain of porcine thigh finite
element model at 20.2ms
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