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Motivation of the Study #1Motivation of the Study #1
Traffic Accident Fatalities in Japan Traffic Accident Fatalities in Japan 
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By ITARDA in 1999By ITARDA in 1999
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Motivation of the Study  #3    Motivation of the Study  #3    
Necessity of Human FE Model as a Design ToolNecessity of Human FE Model as a Design Tool

Is the countermeasure for the impactor Is the countermeasure for the impactor 
effective for AM50, AF05, and child ?effective for AM50, AF05, and child ?
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BioBio––fidelity of THUMSfidelity of THUMS
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Knee Structure Knee Structure 
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Knee Bending StiffnessKnee Bending Stiffness

※Shearing and bending human knee ｊoint tests in quasi-static lateral load,1995,IRCOBI
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Bending Stiffness of Bones Bending Stiffness of Bones 
Three point bending

Tibia Fibula 

※Yamada H, Strength of Biological Materials, 1970
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THUMS as a Design ToolTHUMS as a Design Tool

 
Fig. 11 
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Design StepsDesign Steps
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Lower Leg Foam Impactor Model (Step1) Lower Leg Foam Impactor Model (Step1) 
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THUMS AM50 Model (Step2)THUMS AM50 Model (Step2)
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THUMS AF05 Model (Step2)THUMS AF05 Model (Step2)
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THUMS 6 years Old Model (Step2)THUMS 6 years Old Model (Step2)
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Mechanism of Ligament RuptureMechanism of Ligament Rupture

 
Fig. 17 
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Knee Bending and Tibia Knee Bending and Tibia DefomationDefomation
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Pros and Cons of the MethodPros and Cons of the Method

Full scale dummy is good for accident reconstruction.
Impactor is good for car assessment.
Human FE model is good for accident reconstructions 
and vehicle development.
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OutlookOutlook

Cyclist safety simulationCyclist safety simulation Detailed brain modelDetailed brain model

 
Fig. 22 

ConclusionConclusion

THUMS has been provided to universities, parts 
suppliers, and OEMs.

Actually, THUMS is a design tool for pedestrian safety.
A lower leg impactor simulation FE model can be 
replaced by THUMS

By using THUMS for pedestrian safety simulation, 
knee ligament rupture and bone fracture can be 
estimated at design stage of vehicle development.
.
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Thank you for your attentionThank you for your attention

 
Fig. 24 


