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1.Background

Background

* The flexible pedestrian legform impactor type GT prototype
(Flex-GT-prototype (called as Flex-GTa in the previous
reportd): 2)) was developed in Spring 2006.

* In this version, 1) the range of motion of the knee region, 2)
the light weight of the bone parts, as well as 3) the
biofidelity under assembly level (Thigh-Knee-Leg
connected level) are improved.

* However, a validation study on the biofidelity of this
impactor was not completely conducted, so it still needs to
be validated.

* Thus, to conduct further validation study on the biofidelity
of this impactor, an FE Flex-GT-prototype computer
simulation model was developed.




Overview of Flex-GT-prototype and FE model
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Construction of Flex-GT-prototype and FE model
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Construction of Flex-GT-prototype and FE model

Flesh Flex-GT-prototype
- Top view -

Flesh material stiffness

Impact
side

Stress MPa)

0 02 04 06 08 1
Strain

Rubber30 Neoprene @
FE Model

- Top view -

Impact
side

Rubber30 Neoprene

Instrumentation of Flex-GT-prototype

Impact
side Thigh Le FE Model Thigh Leg
Thigh-3 (Strain) Strain gage | Bar element f

Thigh-2 (Strain)

Thigh-1 (Strain)

2

Bone core Bone core
MCL (Elongation)
LCL (Elongation) FE Model Knee
PCL (Elongation)
ACL (Elongation)

Leg-1 (Strain)

Leg-2 (Strain)

- Tibial
condyle

Leg-3 (Strain)

Leg-4 (Strain)




1. Background m?%
2.Censtruction of FE Flex—gT prototype
Model , 8

4. Conpelusiopss

Model evaluation

Partial evaluation

Thigh 3-point Leg 3-point Knee 3-point
bending simulation || bending simulation || bending simulation

Assembly evaluation v
Assembly Collision
dynamic simulation
bending with
simulation simplified
car model




Model evaluation

Partial evaluation

Thigh 3-point Leg 3-point Knee 3-point
bending simulationjfbending simulation §| bending simulation

|

Assembly evaluation \ 4
Assembly Collision
dynamic simulation
bending with
simulation simplified

car model

Thigh and Leg 3-point bending simulation
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Thigh and Leg 3-point bending simulation
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Model evaluation

Partial evaluation

Thigh 3-point Leg 3-point Knee 3-point
bending simulation || bending simulation | bending simulation

Assembly evaluation

Assembly Collision
dynamic simulation
bending with
simulation simplified
car model

Knee 3-point bending simulation

Model setup

Ram
(Mass: 69.8 kg, Surface shape: R = 50 mm)

ﬂ Initial impact Speed: 1.40 m/s

Impact /neoprene (5mm x 1)
side rubber30 (5mm x 2
N\ neoprene (5mi Support End
LCL A
i PCL ZI:: HoH
I “A‘E‘I‘_- Al m -
PR MCL

Support Length: 400 mm ; Ground




Knee 3-point bending simulation

Knee 3-point bending (Kinematics)
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Model evaluation

Partial evaluation
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Assembly dynamic bending simulation
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Model evaluation
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Collision simulation with simplified car model
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Collision simulation with simplified car model
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Conclusions

> In this study, a computer simulation model of FE Flex-GT-
prototype was developed, and its fidelity to an actual Flex-
GT-prototype was evaluated.

»Based on the evaluation study results, under the segmental
level (thigh, leg, and knee parts) and assembly level loading
conditions, it was verified the equivalence of the FE Flex-GT-
prototype model to an actual one.

> In our further study, this model is utilized in evaluation of its
biofidelity to finalize the Flex-GT specifications.
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